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Foreword 

 

It is not common in quantitative research to write explicitly about one’s Ph.D. 

experience. However, I felt compelled to write about mine - particularly my reasons 

for conducting research on venous diseases, the challenges confronted, and the 

knowledge gained in the process.   

After obtaining my undergraduate degree in Nursing and acquiring some practical 

experience, I embarked on a postgraduate degree at the University of Edinburgh – I 

was awarded a scholarship for a Master’s degree in Health Promotion/Health 

Education. My research interests were mainly qualitative. A few years later, in early 

2007, I became involved as a study assistant in the Edinburgh Vein Study while the 

follow-up study was being established. My responsibilities included setting-up a 

database, recruiting, and following up subjects. While these duties were insufficient to 

satisfy my research interests, I embarked on a degree in quantitative research after 

being awarded a scholarship for a PhD degree in the Centre for Population Health 

Sciences.  

The baseline study commenced in 1994; however, I was not involved in the initial 

design of the study, and the second phase of the project (follow-up study) was already 

in progress by the time I commenced my PhD. Nevertheless, I made a substantial 

contribution to the Edinburgh Vein Study follow-up through recruiting, contacting 

subjects, organising appointment cancellations and rearrangements, undergoing 

training for the duplex ultrasound scanner to measure venous reflux while 

simultaneously training to measure venous disease.  I also performed a proportion of 

the data collection and quality control measures, contributed to data entry and cleaning, 

analysed and interpreted the entirety of the data presented in this thesis.  

Completing this PhD presented many challenges, most of which involved working 

with a team where all research questions for the follow-up study were already set at 

the baseline stage. Possessing a qualitative background, I had to learn- in an extremely 

brief period while working full-time on a PhD- quantitative methods, and research 

strategies analysis. It proved to be an excessively steep learning curve for me.  
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Apart from the academic side of working on a project, working on one’s own is at 

times a lonely predicament. If it were not for the support I received from my family in 

Lebanon, thousands of miles away and affected by a neighbouring country’s war 

(Syria) I would not have had the ability to terminate this project. 

 I owe a tremendous debt to Professor Amanda Lee for her guidance and aid translating 

my research ideas/questions. Thanks to her, I developed the confidence to analyse my 

study statistically. The technical and medical knowledge of Professor Vaughan 

Ruckley and Dr. Paul Allan, and their constructive feedback, hastened my initial 

comprehension of venous disease and venous reflux.  

I have come to realize that research is a lengthy and arduous process, and for various 

reasons (explained in a detailed manner in the Discussion Chapter), this thesis was 

unfortunately unable to answer all the clinical questions that are of crucial importance 

to both clinicians and patients. I hope, however, that it provides satisfactory 

explanations to some of the queries, and enhances our understanding of problems 

related to venous disease. I have acquired numerous transferrable skills and an 

immense amount of knowledge by conducting this research. I hope my involvement 

in this project will contribute positively to public knowledge, and ameliorate the lives 

of people and communities affected by venous disease.  
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Abstract 

 

Venous disease is a common vascular condition affecting the lower limbs and causes 

considerable morbidity in affected patients. National Health Service (NHS) treatment 

costs are substantial and there is a large demand for treatment much of which cannot 

be met. Roughly half a million people in the United Kingdom contact their general 

practitioner each year about varicose veins and associated clinical symptoms. In order 

to assign priorities and target interventions properly, authorities need to know which 

patients with venous disease will progress. Although many epidemiological studies 

have investigated the prevalence of venous disease, information on deterioration is 

scarce.  

 

The overall aim of this study is to determine the natural history of venous disease in 

the population and to identify lifestyle and clinical factors related to deterioration 

which might aid clinical decision making and health services policy. The specific 

objectives were to determine which risk factors were associated with deterioration of 

venous disease and venous reflux, and to ascertain the natural history of asymptomatic 

venous incompetence in terms of deteriorating to overt trunk varicose veins and 

chronic venous insufficiency. 

 

The study design was a population based cohort in the Edinburgh Vein Study which 

the survivors of the 1566 individuals aged 18 to 64 randomly sampled years from the 

general population at baseline underwent a 13-year follow-up examination. Details of 

the 1566 participants in the baseline study were sent to the Practitioner Services 

Division (PSD) of the NHS in Scotland who provided updated addresses and general 

practitioner registration details. Information collected on each subject at a follow-up 

clinic included lifestyle factors and medical history, height and weight measurement 

(by means of a questionnaire), clinical examination for classification of venous disease 

according to the Basle and CEAP systems, and duplex scanning to assess 
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incompetence of venous valves in the deep and superficial systems of ten vein 

segments in each leg.  

Of the subjects from the baseline, 880 participated in the follow-up study, and 576 did 

not participate, providing a response rate of 60.4% of which 490 were female (55.7%) 

and 390 were male (44.3%). The study subjects were generally older and slightly more 

affluent than residents of the City of Edinburgh. For trunk varicose veins, the baseline 

prevalence was higher in males compared to females (p<0.01), but there was no 

difference in prevalence among subjects at the follow-up stage of the study (p=0.56).  

 

The overall rate of deterioration in trunk varicose veins was 3.55% per annum. More 

females than males deteriorated (p=0.04). Among subjects who showed deterioration 

in their trunk varicose veins, the commonest deterioration was from Basle Grade I 

(mild) at baseline to Grade II (moderate) at follow-up in both the right and left leg 

(28.1% and 32.9% respectively). Subjects older than 55 years of age (OR=1.59, 95% 

CI 1.01-2.51), who had a positive family history of varicose veins or venous ulcer 

(OR=1.92, 95% CI 1.20-3.07), and sat down at work for more than half the working 

day (OR=1.69, 95% CI 1.04-2.73) had increased risk of deteriorating trunk varicose 

veins.  

 

There was no significant difference between males and females in the prevalence of 

chronic venous insufficiency (CVI) among subjects at both the baseline and follow-up 

stage of the study (p=0.15 and 0.16 respectively). The rate of deterioration in CVI was 

1.76% per annum. Similarly, among subjects who deteriorated, the commonest 

deterioration was from Grade I (mild) to Grade II (moderate) CEAP classification in 

both the right and left leg (42.4% and 45.5% respectively). The risk of worsening of 

CVI among those older than 55 was nearly three times more than those aged less than 

55 (OR=2.85, 95% CI 1.18-6.87), and was still significant when adjusted for gender.  
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The prevalence of telangiectasia was higher in females than in males in both the 

baseline and follow-up stages of the study (both p<0.01). The rate of deterioration in 

telangiectasia was 1.6% per annum. The commonest deterioration was from grade I 

(mild) at baseline to grade II (moderate) follow-up in the left and right leg (using the 

Basle Classification). Females subjects (OR=1.87, 95% CI 1.35-2.64), those older than 

55  (OR=1.68, 95% CI 1.19-2.36), with a positive family history of venous disease 

(OR=1.60 95% CI 1.14-2.24) were associated with an increased risk of deterioration 

from telangiectasia compared to male subjects under 55 years of age and with no 

family history of the disease.  

 

The risk of telangiectasia deterioration was more than twice as high in subjects with 

venous reflux in the greater saphenous vein (origin) (OR=2.34, 95% CI 1.53-3.57), the 

greater saphenous vein (lower third of the thigh) (OR=2.28, 95% CI 1.59-3.27) and in 

the small saphenous vein (1.89, 95% CI 1.06-3.36) compared to those with no 

segments affected. The age and gender adjusted risk was also more than twice as high 

in subjects with venous reflux in two segments of the superficial system compared to 

subjects with no venous reflux in any segment (OR=2.06, 95% CI 1.23-3.44), and 

almost four times as high in subjects with reflux in more than three segments of the 

superficial system (OR=3.97, 95% CI 2.16-7.31) compared to subjects with no 

segments affected.  

 

On duplex scanning, the prevalence of reflux was higher in females than in males in 

the superficial system at baseline and follow-up stages of the study (p<0.01 

respectively). In the deep system, the prevalence was higher in males than females at 

the baseline stage (p<0.01) with no significant difference at the follow-up stage 

(p=0.85). The rate of deterioration in venous reflux was 1.28% per annum. Most 

subjects deteriorated from one to two vein segments affected in the leg, the majority 

of which had reflux in the greater saphenous vein (thigh) at baseline and developed 

reflux in the greater saphenous vein (origin) at follow-up. Subjects more than 55 years 

of age had significantly more deterioration than those aged less than 55 (p<0.01).  
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Obese or overweight subjects (OR=1.59, 95% CI 1.32-3.67), those aged more than 55 

(OR=2.20, 95% CI 1.32-3.67), with a family history of varicose veins (among female 

subjects only, OR=2.55, 95% CI 1.16-5.56), and who sat down at work more than half 

the working time (among male subjects only) (OR=2.26, 95%CI 0.97-5.23) had 

increased risk of showing deterioration in reflux in any leg and in any vein segment 

from baseline to follow-up.  

 

Subjects with venous reflux at baseline were over two and half times more likely to 

show deterioration in trunk varicose veins compared to those with no reflux (OR=2.69, 

95%CI 1.44-5.01), and four times more likely to deteriorate in either trunk varicose 

veins or chronic venous insufficiency (OR=4.20, 95% CI 2.42-7.29). Subjects with 

venous reflux at baseline were twice as likely to develop new trunk varicose veins 

(OR=2.08, 95%CI 1.25-3.46), and 1.78 times more likely to develop either trunk 

varicose veins or chronic venous insufficiency (OR=1.78, 95%CI 1.12-2.80).  

 

Age and gender adjusted risk of trunk varicose veins increased more than fourfold 

among subjects with venous reflux in the greater saphenous veins (OR=4.04, 95% CI 

2.36-6.92), and more than threefold in the greater saphenous vein (lower third of the 

thigh) (OR=3.13, 95% CI 1.85-5.27) and the small saphenous vein (OR=3.17, 95% CI 

1.55-6.48). Subjects with venous reflux in two or more than three vein segments in the 

superficial system were more than five times more likely to deteriorate from trunk 

varicose veins (OR=5.39, 95% CI 2.64-10.99 and OR=5.96, 95% CI 2.71-13.10 

respectively).  

 

The Edinburgh Vein Study follow-up identified factors linked to deterioration of trunk 

varicose veins and CVI. The findings of this follow-up study have important 

implications in decision making in NHS and a prognostic tool could be produced to 

assist clinicians in deciding who should receive treatment or maintained under 

surveillance. Increasing age, and family history will likely lead to worsening of trunk 
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varicose veins and CVI. The findings also confirm the association between 

asymptomatic and symptomatic venous valvular incompetence with worsening and 

developing new cases of venous disease.  

 

Such information will be essential for policy makers facing difficult decisions over 

prioritisation of services in the future. Further research might include trials of surgical 

and non-surgical interventions designed to limit deterioration in high risk individuals 

and enable surgeons to target interventions appropriately. Larger prognostic studies of 

many factors, including genotype, might be conducted to link progression of venous 

disease, and to provide further information on high risk individuals who might benefit 

from treatment.  
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CHAPTER 1 

INTRODUCTION 

 

 

1.1 Introduction 

Chronic venous disease, prevalent in the western world, is a common vascular 

condition affecting the lower limb. Covering a wide range of conditions, this disease 

could be broadly described as varicose veins, chronic venous insufficiency and venous 

ulcer. Varicose veins are commonly regarded as a non-serious, even trivial condition, 

but its late stages of chronic venous insufficiency (CVI) and chronic leg ulcers are 

massive causes of debility and loss for the National Health Service (NHS). In the 

United Kingdom around half a million people contact their general practitioner each 

year about varicose veins and its associated clinical symptoms. Although many studies 

have investigated the prevalence of venous disease, information on the progression of 

venous disease is almost non-existent. Investigation of the factors involved in the 

progression of venous disease is important both for patients and for the NHS. 

Fundamentally, it is because the management of early varicose veins is simple, 

efficacious and relatively inexpensive. When varicose veins are allowed to progress to 

CVI with skin complications, the management is complex and causes a massive long 

term cost to the health care system. Identifying those individuals who are likely to 

develop late complications is crucial. Therefore, the first step in a rational system of 

care for chronic venous disease is to understand and document the factors involved in 

progression. This chapter will provide an overview of venous disease beginning with 

defining and classifying the disease. The anatomy of venous system, pathogenesis, and 

the prevalence of varicose veins and CVI will be discussed.  
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1.2 Definition 

Varicose veins are thought to have been first described in 1500 B.C. in the papyrus of 

Ebers in which the author advises against an operation for this condition. An early 

description was discovered in Athens (Dodd and Cockett 1976). Hippocrates discussed 

at lengthily the treatment of varicose veins approximately 2500 years ago when the 

condition was recognised as an important and common disorder. 

The term ‘varicose’ derives from the Latin, signifying ‘dilated’. In modern usage, a 

varicosity is defined as a dilated, tortuous, and elongated vein (Juergens et al. 1980). 

Before guidelines were developed to define venous dilation, most investigators used 

those defined by Arnoldi (1957) for varicose veins: ‘dilated, tortuous and elongated 

subcutaneous veins of the leg’. Other definitions range from any prominent superficial 

vein in the lower extremity to ‘a vein which has permanently lost its valvular efficiency 

and, as a result of continuous dilatation under pressure becomes elongated, tortuous, 

pouched, and thickened’ (Mekky et al. 1986, p. 591). Varicose veins are one part of 

the spectrum of venous disease, and in severe cases could result in leg ulcers 

(Antignani 2001). 

 

1.3 Classification 

Chronic venous disease is a difficult pathology to classify. Several classifications have 

been proposed to define and categorise the condition (Eklof et al. 2004, Antignani 

2001). The classification used in the Basle study (Widmer 1978), employed by experts 

for many numerous years, distinguished four categories (telangiectasia, reticular 

varices, trunk varices and chronic venous insufficiency) by means of clinical 

examination (Table 1.1). Venous function was not taken into consideration (Antignani 

2001; Krijnen et al. 1997).  

Porter and his colleagues (1988) attempted to eliminate some disadvantages presented 

by Widmer’s classification and defined four clinical classes of CVI (Table 1.2). 

Porter’s classification, developed by an expert committee, linked clinical features to 

changes in the deep and superficial venous systems (Ruckley 2000).  
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In 1994, the CEAP (Clinical, Etiology, Anatomy and Pathophysiology) classification 

was developed by an international committee at the American Venous Forum aiming 

at clarifying the definition used in describing venous diseases, and that of the C classes 

of CEAP classification (Porter et al 1995).  

The clinical part of the classification was based on objective clinical signs of chronic 

venous disease according to seven classes. Clinical signs were designated C0 to C6 

(Table 1.3). Chronic venous disease represents the full spectrum of signs and 

symptoms correlated with classes C0 to C6, whereas the term chronic venous 

insufficiency (CVI) is restricted to higher C classes of CEAP classification (classes C4 

to C6). Subsequently, varicose veins with no evidence of skin changes are not included 

in CVI (Bergan et al. 2006).  

The etiologic classification of CEAP is based on congenital, primary or secondary 

causes (post thrombotic). The anatomic classification includes the superficial, deep 

and perforating venous systems. The pathophysiological classification contains the 

underlying mechanisms resulting in venous disease, including venous reflux, 

obstruction or both (Eklof et al. 2004).  
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Table 1.1 Definitions used in the Basle Study (Widmer 1978)  

 

Term  Definition 

Telangiectasia  Intradermal venectasis 

Reticular varices Dilated, tortuous trunks of the saphena 

magma (greater) or the parva (lesser) 

veins and their branches of the first or 

second order  

Trunk varices Dilated, tortuous subcutaneous veins, 

not belonging to the main trunk or its 

branches 

 CVI Grade I Dilated subcutaneous veins, “corona 

phlebectatica” 

CVI Grade II Hyper- or depigmented areas, with or 

without “corona phlebectatica” 

CVI Grade III Open or healed ulcus cruris (ulcer of the 

foot) 
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Table 1.2:  Porter’s Classification (Porter et al. 1988). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0 = asymptomatic 

 

1 = mild CVI with signs and symptoms including mild to moderate 

ankle swelling, mild discomfort (sensation of leg heaviness or painful 

varicosities) and local or generalised dilation of superficial veins. In this 

clinical class, CVI is usually limited to involvement of the superficial 

veins only. 

2 = moderate CVI, with skin hyperpigmentation in the gaiter area, 

moderate brawny oedema, and subcutaneous fibrosis which may be 

either limited in extent or involve the whole malleolar and pre-tibial 

area but with no ulceration. There is usually prominent local or regional 

dilation of the subcutaneous veins. 

3 = severe CVI, chronic distal leg pain associated with ulcerative or pre-

ulcerative skin changes, eczematoid changes and/or severe oedema. 

This category is usually associated with extensive involvement of the 

deep venous system with widespread loss of venous valvular function 

and/ or chronic deep vein obstruction. 
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Table 1.3: CEAP Classification of chronic venous disorders (Eklof et al. 
2004). 

Class  Clinical signs 

C0 No visible or palpable signs of venous disease 

C1 Telangiectasies or reticular veins 

C2  Varicose veins (diameter of 3mm or more) 

C3 Oedema or corona 

C4a Skin changes (pigmentation, venous eczema) 

C4b Skin changes (lipodermatosclerosis, atrophie blanche, 

hypodermitis) 

C5 Skin changes as defined above with healed ulceration 

C6 Skin changes as defined above with active ulceration 

 

    

 

    . 
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Table 1.3 (continued): CEAP Classification of chronic venous disorders (Eklof 
et al. 2004).  

DEFINITON  

C1 Telangiectases 

Permanently dilated intradermal venules less than 

1mm in size (also called telangiectasia veins, 

telangiectasia and thread veins). 

C1 Reticular veins 
Permanently dilated bluish subdermal vein, usually 

1mm to less than 3mm in diameter. 

C2 Varicose veins 

Subcutaneous dilated vein 3mm in diameter or larger, 

measured in upright position. May involve saphenous 

veins, saphenous tributaries, or non-saphenous 

superficial leg veins. Varicose veins are usually 

tortuous, but tubular saphenous veins with 

demonstrated reflux may be classified as varicose 

veins. Synonyms include varix, varices, and 

varicosities. 

C3 Corona 

Fan-shaped pattern of numerous small intradermal 

veins on the medial or lateral aspects of the ankle and 

foot. Commonly thought to be early sign of advanced 

venous disease. Synonyms include malleolar flare and 

ankle flare.  

C3 Oedema 

Perceptible increase in volume of fluid in 

subcutaneous tissue characterised by indentation with 

pressure, usually occurring in the ankle region but 

may extend to leg and foot 

C4a Pigmentation 

Brownish darkening of the skin resulting from 

extravasated blood.  Usually occurs in the ankle 

region but may extend to the leg and the foot.  An 

early skin change. 
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Table 1.3 (continued): CEAP Classification of chronic venous disorders (Eklof 
et al. 2004). 

 

C1-C3 are graded I, II, III, according to the degree and extensions of tortuosity and 
prominence. 

C4a Eczema 

Dermatitis, which may progress to blistering, 

weeping or scaling eruption of the skin of the leg.  

Often located near varicose veins but may be 

located anywhere in the leg.   Usually caused by 

chronic venous insufficiency. 

C4b Lipodermatosclerosis 

 

Localised chronic inflammation of the skin and 

subcutaneous tissue, sometimes associated with 

scarring.  Acute inflammation and tenderness can 

be differentiated from lymphangitis, erysipelas, or 

cellulitis by their characteristically different local 

signs and systemic features.  Sign of severe 

venous disease. 

C4b Atrophie blanche 

Localised, often circular whitish and atrophic skin 

areas surrounded by dilated capillary spots.  Sign 

of severe CVD, and not to be confused with healed 

ulcer scars.  Scars of healed ulceration may also 

exhibit atrophic skin with pigmentary changes, 

but are distinguishable by history of ulceration. 

C4b Hypodermitis 

Acute form of lipodermatosclerosis characterised 

by diffuse reddening of the skin from erysipelas or 

cellulitis. 

C5 + C6 Ulcer 

Full thickness chronic defect of skin, most 

frequently in ankle region, that fails to heal 

spontaneously. 
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1.4 Terminology 

Different terms have been used to describe trunk varicose veins interchangeably. As 

defined by Widmer in Table 1.1, trunk varices are ‘dilated tortuous trunks of the 

saphena magna or parva vein and their branches of the first or second order. The 

modern terminology used in the CEAP classification (Table 1.3) defines varicose veins 

as ‘subcutaneous dilated veins 3 mm in diameter or larger, measured in upright 

position and may involve saphenous veins, saphenous tributaries or nonsaphenous 

superficial leg veins’. This thesis employs the term ‘trunk varicose veins’.  However, 

when quoting publications, the terminology used by the authors has been adhered to. 

According to FICAT (Federative International Committee on Anatomical 

Terminology), the terminology used to refer to some veins has altered. For instance, 

they recommend that greater saphenous vein’ (GSV) should be employed instead of 

‘long saphenous vein’ (LSV) as the latter could represent either the long or the lesser 

saphenous vein. Furthermore, the use of the term small saphenous vein (vena saphena 

parva) abbreviated to SSV instead of the terms short, external or lesser saphenous vein 

(Caggiati et al. 2002) has been recommended. In the baseline study, the term ‘long 

saphenous vein’ (LSV) was used to refer to the greater saphenous vein (GSV) and 

‘small saphenous vein’ (SSV) was used to refer to the short saphenous vein, as these 

terms were adopted before the current guidelines came into force. In the follow-up 

study, the terms ‘greater saphenous vein’ and ‘small saphenous vein’ were used to 

refer to both long and short saphenous veins respectively.  

Also in the baseline study, the term ‘superficial femoral vein’, in the lower third of 

thigh, was used instead of ‘femoral vein’. It is recommended to use ‘femoral vein’ 

since primary care physicians are often unaware that the superficial femoral vein is 

actually a deep vein, the use of ‘superficial femoral vein’ could be potentially harmful 

for patients. They could be denied anticoagulation therapy in case of acute thrombosis 

because the physician might assume that the thrombus was in the superficial vein 

(Bundens et al. 1995). In the follow-up study, in the lower third of thigh, ‘femoral 

vein’ was used instead of ‘superficial femoral vein’. However, when quoting 

information from publications, the terminology used by the authors has been adhered 

to.  
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1.5 Burden of disease 

Venous disease is a debilitating and common condition in the West. The management 

of venous disorders represents between 1 and 2% of total health expenditure in Europe 

and the United States, and has a significant impact on health care services in terms of 

costs for diagnoses, management, deterioration in quality of life and lost productivity. 

Other direct costs include prevention, treatment and recurrence of skin changes (Rabe 

and Pannier 2010).  

Venous ulcers represent the severe spectrum of venous disease and are the most 

common form of leg ulcers. Treatment of leg ulcers constitutes 1% of the total annual 

healthcare budget in Western European countries, and, in the United States 

approximately two million working days are lost annually as a result of complications 

from venous ulcers (Bert van Gent et al. 2010).  In the UK, venous ulceration was 

estimated to cost the National Health Services £400 million, most of which was used 

by community nursing services to care for patients with ulcers (Simon et al. 2008). In 

1991, figures for France showed a total of 200,000 hospitalisations for higher C classes  

in CEAP classification (C4, C5, C6), half of which were spent for treatment of varicose 

veins, the eighth most common cause for hospitalisation (Rabe and Pannier 2010). In 

2006, the overall costs, including inpatient and outpatient services for varicose veins, 

were 37% of the total health services expenditure in Germany (Rabe and Pannier 

2010). The Lothian and Forth Valley study showed a heavy workload imposed on 

district nurses to treat patients with chronic leg ulceration and required three visits per 

week (Dale et al. 1984).  

 

Although venous disease is broadly considered a cosmetic problem, it is a slowly 

progressing disease that may affect quality of life such as emotional well-being and 

selected aspects of daily functioning. The Society for Vascular Surgery recommends 

using patient-reported measures to assess quality of life and clinical outcomes in 

studies of venous disease (McDaniel et al. 2000). One such study to measure quality 

of life using Medical Outcomes Study 36-Item Short Form (SF-36) was the San Diego 

study which found significant association between quality of life and venous disease 
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affecting functional rather than emotional aspects of daily life (Kaplan et al. 2003). 

Similar results indicating impairment in quality of life in patients with varicose veins 

was associated with the presence of higher C classes (CEAP classification) such as 

venous oedema and ulcers (Kurz et al. 2001). Using the Aberdeen questionnaire, which 

measures health-related quality of life and SF-36, Smith et al. (1999) found that 

patients with varicose veins scored lower than the general population (p<0.001) in the 

physical domains indicating worse health. However, scores in general and mental 

health improved in subjects six weeks after undergoing surgery.  

 

1.6 Anatomy – lower limb 

The veins of the lower limb are divided into deep and superficial systems and are 

linked by a number of perforator veins that channel blood from the superficial to the 

deep system (Allan and Gallagher 2006) (Figure 1.1). 

 

1.6.1 Deep system 

The deep venous system is located below the muscular fascia and serves as a conduit 

for blood flow returning from the lower extremities (Figure 1.1). Veins usually 

accompany arteries; however, this might vary among subjects showing different 

patterns and communications with other veins. The popliteal vein, which runs through 

the popliteal fossa, is joined by the short saphenous vein at the saphenopopliteal 

junction, becoming the superficial femoral vein at the upper border of the popliteal 

fossa. In 25 to 30% of subjects, the superficial femoral vein may have different patterns 

along its length; however, in the pelvis and groin areas the anatomy is consistent. The 

common femoral vein, which lies medial to the common femoral artery, is formed 

when the superficial femoral vein and profunda femoris are joined. Also, the common 

femoral vein is joined by the long saphenous vein at the saphenofemoral junction. In 

transverse section, the appearance of the common femoral vein, long saphenous vein 

and artery, are sometimes referred to as the ‘Mickey Mouse’ view (Allan and 

Gallagher 2006) (Figure 1.3). 
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1.6.2 Superficial system 

The superficial veins are the primary blood collection system for the lower leg and lie 

outside the main fascial plane (Figure 1.1, 1.2). These veins are unlike deep veins, and 

therefore, may undergo dramatic volume changes or distention (Eberhart and Raffeto 

2005). The two main veins in the superficial venous channels are the greater and small 

saphenous veins. The greater saphenous vein initiates medially from the foot and 

adjoins the medial aspect of the calf and knees into the thigh. Below the inguinal 

ligament, the greater saphenous vein bends laterally and meets the common femoral 

vein deeply. In half of the subjects, duplications of the greater saphenous veins can be 

seen in the thigh.  

Along the lateral aspect of the dorsal venous arch of the foot, the small saphenous vein 

begins and passes below and behind the lateral malleolus to run up to the posterolateral 

aspect of the calf (Figure 1.3). It then traverses through the deep fascia to join the 

popliteal vein. In 27.5% of legs the small saphenous vein ends in the popliteal or lower 

superficial femoral vein, and in 25% of legs, it communicates with the greater 

saphenous vein (Allan and Gallagher 2006).  
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Figure 1.1 The veins of the lower limb showing superficial and deep systems 
(Allan and Gallagher 2006). 
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Figure 1.2 The major perforating veins of the lower limb (Allan and Gallagher 
2006). 
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Figure 1.3 The saphenofemoral junction showing the ‘Mickey Mouse’ view 

(Coleridge-Smith et al. 2006). 

 

 

               

                  

             CFA: Common Femoral Artery  

              CFV: Common Femoral Vein 

              SFV: Saphenofemoral Junction  
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1.6.3 Venous valves 

The venous valve, originally described by Fabricius in 1574, is the most important 

structure of the veins from a physiologic position. Harvey, in 1628, described its true 

function as an aid to return blood from the periphery to the heart (Lofgren 1980).  

Bicuspid valves are located in the deep and superficial systems to prevent the return 

of blood towards the feet in upright posture (Figure 1.4). The number of valves 

increases from the proximal to the distal leg to prevent an increase in pressure as a 

result of the effects of gravity. The function of the valves is in agreement with the 

venous muscle pumps to allow the return of blood to the heart, thus resulting in 

increased pressure and forcing blood up the deep system. The valves also prevent 

blood from being forced distally within the deep or perforator systems and into the 

superficial system (Eberhart and Raffeto 2005).  
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Figure 1.4 Diagrams to illustrate formation of a saccule below leaking valve 

cusps (Tibbs 1992). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Cusps of a competent valve closed and resisting reflux into slack vein beneath it 
(b) Cusps swept into fully opened position by upward flow 
(c) Incompetent valve with jet of blood passing through leaking cusps and causing 

turbulence beneath them 
(d) Sideways thrust due to turbulence may eventually cause formation of a saccule 

below cusps 
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1.7 Pathogenesis 

Several theories have postulated the pathogenesis of venous disease. However, most 

prevailing theory emphasises that the main cause of varicose veins is primary valvular 

incompetence. This theory was first introduced in 1628 when Sir William Harvey 

suggested that the underlying cause of weak valves is the genetic predisposition to 

malfunction or atrophy with age (Fan 2003). When valves become incompetent, the 

increased pressure arising from the calf muscle contraction will flow through 

incompetent veins causing a high pressure system or venous hypertension, which 

results in dilation and stretching of adjacent peripheral valves (Fan 2003; Beebe-

Dimmer et al. 2004). However, this theory does not explain why varicose veins occur 

below or between competent valves.  

Other theories suggest that venous reflux is a result of weakening in vein walls due to 

change in collagen composition and diminished elastin content or chronic 

inflammation and release of cytokines. Other causes of valve failure include damage 

to valve cusps due to thrombosis or physical trauma (Beebe-Dimmer et al. 2004). 

Studies that compared histological components between normal and varicose veins 

showed ‘proliferation of the collagen matrix with disruption and distortion of the 

muscle fibre layers’ (Fan 2003, p.109).   

Fibrinolytic activity of blood and tissues and diminished cutaneous oxygen were less 

in subjects with chronic venous insufficiency such as lipodermatosclerosis. However, 

the significance of fibrin is debatable (Alguire and Mathes 1997). Other studies have 

observed microcircular changes that may be associated with chronic venous 

insufficiency, such as oedema, and include ‘fragmentation and obliteration of the 

cutaneous lymphatic network and decreased lymphatic flow’ (Alguire and Mathes 

1997, p.375).  The etiology of venous diseases still remains unclear as does whether 

structural changes in vein segments are primary or a result of pathologic processes.  
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Calf muscle pump 

Chronic venous insufficiency could be caused by a number of factors preventing 

normal functioing of the calf muscle to pump and function properly; the two 

commonest causes are defective venous valves and defective movement at the ankle 

joint. In normal physiology, the calf muscles and the deep veins of the calf act like the 

cardiac ventricles, and changes in the calf muscle that occur with ambulation are 

comparable to the systolic and diastolic cardiac cycles. During systole, calf muscles 

contract, compress and pump blood from the venous sinuses and deep calf veins 

towards the heart.  

Valves in perforating veins in this phase close to prevent retrograde flow of venous 

blood from the deep veins to the superficial veins. During diastole, the calf muscle 

relaxes, allowing sinuses and deep calf veins to refill and blood is pumped from the 

superficial to the deep venous system, the valves of which are now open. In limbs with 

CVI, in the erect posture, high pressure introduced from the deep to the superficial 

system, so-called ambulatory venous hypertension, causes blood to flow across the 

incompetent valves of the perforating veins during the systolic cycle of the calf muscle 

pump (O’Donnell and Welch 1996).   

It is thought that increased venous pressure causes subcutaneous veins and capillaries 

to dilate and veins to become varicose. These changes can be viewed as small 

intradermal venules that appear over the medial aspect of the ankle and are known as 

‘ankle flare’ or corona phlebectatica (Browse et al. 1988). A study by Robertson et al. 

(2009) reported that good dorsiflexion of the ankle (OR=0.88, 95%CI 0.81-0.97) and 

effective calf muscle pump power (OR=0.96, 95%CI 0.92-0.99) protected against the 

development of skin changes such as lipodermatosclerosis, eczema, and corona 

phlebectatica.  
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1.8 Investigation of venous disease 

1.8.1 Phlebography  

Phlebography or venography is an invasive diagnostic technique involving injection 

of contrast in the dorsum of the foot while visualising contrast on a fluoroscope screen 

traveling upwards in the deep system. The patient lies in a semivertical posture on a 

tilt table while using Valsalva’s maneuver. The advantage of phlebography include 

identifying reflux in the common femoral vein at the saphenofemoral junction. 

Phlebography could also be used to assess reflux in other locations as well (Eberhardt 

and Raffetto 2005).      

Phlebography is not employed because it is painful, costly and may have negative 

consequences. It is mostly used when planning surgical interventions such as deep 

venous reconstruction. It is considered the gold standard for distinguishing primary 

and secondary diseases (such as DVT) after results from non-invasive tests prove 

inconclusive (Eberhardt and Raffetto 2005).  

 

1.8.2 Plethysmography  

Plethysmography records changes in the size of a limb, mainly changes in tissue fluid 

such as oedema, and changes in blood volume pooled in the veins (Tibbs 1992). There 

are several types of plethysmography including: covering limbs, electrical impedance, 

electronic strain gauge, gravimetric methods, photoplethysmography and air 

plethysmography. Photoplethysmography is the most practical, and uses light to detect 

variations and estimate changes in venous pressure through applying a sensor on the 

skin. Air plethysmography involves applying cuffs to an extremity and recording the 

amplitude of each pulse wave. This technique is the most popular to quantify venous 

haemodynamics, and is more reproducible than segmental plethysmography such as 

strain gauge (Tibbs 1992). It was not considered practical to include plethysmography 

in the study protocol.  
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1.8.3 Duplex scanning 

Duplex ultrasound has been developed to detect the presence of venous obstruction or 

reflux, and provide information about the anatomic extent of disease involving the 

deep and superficial systems and perforators. It also assesses the velocity of the blood 

flow at different locations in each vein (Nicolaides 1999).  

Venous duplex uses B-mode imaging with pulsed Doppler to assess venous flow 

(Eberhardt and Raffetto 2005). In duplex scanning, a transducer emitting high 

frequency sound waves is passed over the skin using jelly. The ultrasound beam is 

directed towards a specific vein and the frequency at which the sound waves are 

reflected back is used to obtain information about the presence, direction, and velocity 

of blood flow at different locations within each vein (Massoud and Shepstone 1992).  

In a study diagnosing patients with suspected proximal deep vein thrombosis of the 

lower limbs, sensitivity and specificity for duplex ultrasound was 97% and 98% 

respectively in detecting DVT (Deep Vein Thrombosis) and other conditions such as 

muscular rupture, hematoma, popliteal cyst or compressive tumours. Compared to 

contrast venography, duplex ultrasound was the best alternative in diagnosis of 

proximal vein thrombosis (Quitavalla et al. 1992). In another study by Szendro et al. 

(1986), the diagnosis of deep venous incompetence by duplex scanning exhibited 84% 

sensitivity and 88% specificity when validated against ambulatory venous pressure 

measurement. Considering other functional and imaging tests available, duplex 

ultrasonography is the preeminent method as it is accurate, reproducible and non-

invasive.  
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1.9 Prevalence of varicose veins and chronic venous insufficiency  

Chronic venous disease, including varicose veins and CVI, is one of the most common 

reported diseases affecting the general population and causes significant morbidity in 

the Western world that influences quality of life (Callum 1994; Kaplan et al. 2003; 

Evans et al. 1994). As there is no universally agreed homogeneous definition or 

methods of measurement used in cross-sectional studies, the estimates for the 

prevalence of varicose veins range from 2% to 56% in men and from 1% to 73% in 

women as shown in Table 1.4. Similarly for CVI the prevalence varies between <1% 

and 17% in men, and <1% and 20% in women (Table 1.5).  CVI manifests as oedema, 

and then progresses to more skin changes such as pigmentation, lipodermatosclerosis, 

atrophie blanche, and finally ulceration (Beebe-Dimmer et al. 2003). Oedema is a 

common but non-specific feature. The differences in the estimates of the prevalence 

of chronic venous disease may be due to using different disease criteria, different 

diagnostic techniques, and different populations with respect to age, race, gender and 

geographic location. Studies that report active or healed ulcer describe lower estimates 

of chronic venous insufficiency than those that include eczema, hyperpigmentation, 

and varicose veins as part of the clinical definition (Beebe-Dimmer et al. 2003).   

 

1.9.1 Prevalence by age 

Evidence indicates that the prevalence of venous disease increases with age (Criqui et 

al. 2003; Maffei et al. 1986; Abramson et al. 1981; Mekky et al. 1969; Franks et al. 

1992; Carpentier et al. 2004). In the Edinburgh Vein Study, the prevalence of trunk, 

telangiectasia and reticular varices increased linearly with age (p-value ≤ 0.001). The 

overall prevalence of trunk varicose veins in this study increased from 11.5% in those 

aged 18 to 24 years to 55.7% in those aged 55 to 64 (Lee et al. 2003). The longitudinal 

Bochum study on German schoolchildren revealed that reticular varices increased with 

age. Among pupils aged 10 to 12, the presence of discreet reticular varices was 10.7% 

(95% CI 8.5-13.2), which increased to 30.3% (95% CI 26.0-34.2) four years later, and 

to 35.3% (95% CI 31.8-40.4) in the third phase of the study (eight years later) (Schultz-

Ehrenburg et al. 1992).  
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In a cross-sectional study of 211 ethnically diverse men and women in San Diego, the 

prevalence of varicose veins was 16.9% in subjects aged less than 50 years of age and 

increased to 29.9% in subjects aged over 70 years. Similarly, prevalence of oedema 

increased with age from 2.6% (< 50 years) to 10.7% (≥ 70 years), and was higher 

among non-Hispanic whites. However, in one fourth of the limbs, oedema was of non-

venous origin. There was no increase in prevalence of telangiectasia with respect to 

age (Criqui et al. 2003). 

The prevalence of CVI (age-adjusted prevalence of pitting ankle oedema), reticulars 

and telangiectasia in the Edinburgh Vein Study increased linearly with age (p≤0.001) 

(Evans et al. 2007).  In a case control study (Scott et al. 1995), there was a 6% increase 

in risk of chronic venous insufficiency per year of increase in age (OR 1.06, 95% CI 

1.03-1.09). A randomised study of 3,072 subjects from two rural townships in Bonn, 

Germany, showed that the prevalence of stages C2 to C6 CEAP classification 

increased with age. The prevalence of trunk varicose veins increased from 5.0% among 

20 to 29 year olds to 24.4% (≥ 70 years). Among subjects with C3 CEAP classification, 

the prevalence increased from 2.5% (20 to 29 years) to 25.6% (≥ 70 years) (Rabe and 

Pannier 2006). 

Due to different disease criteria and lack of standardised definitions regarding CVI, 

the exact prevalence of skin changes remains uncertain. As noted, oedema is the most 

common manifestation of CVI in cross sectional surveys, but may also be a result of 

non-venous conditions such as congestive heart failure. Therefore, findings should be 

interpreted with caution.  
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1.9.2 Prevalence by gender 

Varicose veins are more common in women than in men. In the Basle study of 

chemical industry workers, the prevalence was similar in men and women when all 

types and severity of varices were included. Trunk varicosities were prevalent in 20% 

of men and 11% of women, when combined with telangiectasia and/or reticular varices 

in the majority of cases. Telangiectasia and reticulars were found to be three to four 

times more common than trunk varices in men and women respectively, and occurred 

in absence of trunk varices in 36% of men and in 44% of women (Widmer 1978).  

In contrast to most studies, the Edinburgh Vein Study showed that the age-adjusted 

prevalence of trunk varices was higher in men than in women (40% versus 32% 

respectively, p ≤0.01). More than 80% of subjects had mild telangiectasia or reticular 

varices. However, there was no significant difference in prevalence of telangiectasia 

and gender (81.6% men and 84.4% women, p-value 0.260) or reticular varices and 

gender (81.6% men and 85.3% women, p-value 0.422) (Evans et al. 1999).  

In the Bochum study, children were examined on four occasions, and the prevalence 

of reticular varicose veins was similar in males (10%) and females (11%) in the first 

phase of the study (Bochum I), but was slightly higher in females compared to males 

(33% vs 27 % respectively) in Bochum II. In the third phase of the study (age 18 to 

20), in Bochum study III, males had a higher prevalence of trunk (4.4%) and tributary 

varices (6%) and incompetent perforators (9%) than in females (2.5%, 3.0% and 2.5% 

respectively). On the other hand, females had a higher prevalence of telangiectases 

(19%) and reticular varices (41%) than males (5% and 27.5% respectively). However, 

no tests of statistical significance were reported for these results (Schultz-Ehrenburg 

et al. 1992). In the cross-sectional study in San Diego on 2,211 subjects, telangiectasia 

and varicose veins were more common in women than in men (OR=5.4 and 2.2 

respectively, p<0.05). However, in this study more women were recruited for gender 

specific hypotheses (Criqui et al. 2003).  
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While the prevalence of varicose veins would seem to be more common in women, 

results with respect to CVI have been less consistent. Some studies, such as the 

Edinburgh Vein Study (Evans et al. 1999), have shown the prevalence of CVI in men 

was more than double compared to women (25.2% vs 12.3%, p≤0.001). Similarly, the 

San Diego study reported women having lower risk of visible trophic changes 

compared to men (OR=0.65, p<0.05), with men having slightly higher prevalence of 

oedema (7.4%) compared to women (4.9%) (Criqui et al. 2003). Other studies (Maffei 

et al. 1986) have reported higher prevalence in women than in men (4.0% women vs 

2.3% men), while some have reported no difference between men and women 

(Widmer 1978; Coon et al. 1973; Franks et al. 1992).  

 

1.9.3 Prevalence by race 

As evidenced in the literature, in general, prevalence of trunk varicose veins is higher 

in developed industrialised countries compared to underdeveloped areas (Mekky et al. 

1969; Beaglehole et al. 1975; Beaglehole et al. 1976). A study of women cotton 

workers in England and Egypt (Mekky et al. 1969), noted a higher prevalence of 

varicose veins in European women. Similarly, Beaglehole et al. (1975) found 

significant age-standardised differences with a lower prevalence of varicose veins in 

non-industrialised communities such as Pukapuka (2% for men and 4% for women), 

and Tokelau Island (3% men and 1% women) compared to people living in 

industrialised communities such as the Cook Island Maoris on Rarotonga (16% men 

and 15% women), and the New Zealand Maoris (33% men and 44% women) 

(Beaglehole 1986).  

The cross sectional study that examined chronic venous disease in San Diego in 

ethnically diverse populations showed the prevalence of varicose veins was highest 

among Hispanics (26.3%) and lowest among Asians (18.7%), whereas trophic 

changes, such as ulcer, hyperpigmentation, oedema, and lipodermatosclerosis, were 

more common among non-Hispanic whites (6.9%) and less among Hispanics (4.7%) 

(Criqui et al. 2003). 
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In a community study of immigrants in Jerusalem, the prevalence of varicose veins 

was lower among those from North Africa (men 13.2%, women 30.2%) compared to 

those from Europe and America (men 26.9%, women 48.8%), and from other parts of 

Asia (men 22.4%, women 39.7%) (Abramson et al.1981).  

 

1.10 Edinburgh Vein Study 

1.10.1 Baseline 

The Edinburgh Vein study was a cross sectional survey comprising men and women 

aged 18 to 64 living in Edinburgh, and selected from the computerised age-sex 

registers of 12 general practices (Evans 2002). The examination included 

administration of a questionnaire on lifestyle and social factors, classification of 

varices and chronic venous insufficiency, measurement of height and weight and 

duplex ultrasound scanning to assess venous incompetence. The baseline study 

measured prevalence of symptomatic chronic venous disease, examined the 

relationship between trunk varices, reticular veins and telangiectasia, symptoms and 

reflux, and determined risk factors that lead to the development of chronic venous 

disease (Evans 2002) 

 

1.10.2 Follow-up  

The Edinburgh Vein Study follow-up is a population cohort in which survivors of 1566 

individuals aged 18 to 64 from the general population examined in 1995 at the 

baseline, were invited to have a follow-up examination. The examination was identical 

to that at the baseline. The follow-up study was designed to provide information on 

incidence, natural history, deterioration of venous disease and venous reflux.  
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Table 1.4: Prevalence of varicose veins by sex in studies from different countries (Beebe-Dimmer et al. 2005, Robertson et al. 

2008) 

Year 1st Author Country Study sample (N) 
Prevalence of varicose 

veins-males (%) 

Prevalence of varicose 

veins-females (%) 

1942 Lake et al. United States 536 40.7 73.2 

1958 Arnoldi Denmark 1,684 18.4 38.0 

1966 Bobek et al. Bohemia 15,060 6.6 14.1 

1969 Mekky et al. 
England 

Egpyt 

504 

467 
 14.1 

1970 Prior et al. New Zealand 232 25.2 42.0 

1972 Malhorta 
N. India 

S. India 

354 

323 

6.8 

25.1 

---- 

 

1973 Coon et al. United States 6,389 12.9 25.9 

1973 Guberan et al. Switzerland 610 ---- 29.0 

1974 DaSilva et al. Switzerland 4,376 57.0 68.0 

1975 Stanhope New Guinea 728 5.0 0.1 

1975 Beaglehole 

Tokelau Island 

Cook Island 

New Zealand 

786 

377 (M)      417 (F) 

721 (M)      356 (F)  

2.9 

2.1 (M)     15.6 (M) 

33.4 (M)    19.6 (M)  

0.8 

4.0 (F)    14.9 (F) 

43.7 (F)     37.8 (F) 

1977 Richardson and Dixon Tanzania 1,259 6.1 5.0 

1978 Widmer Switzerland 4,529 56.0 55.0 

1981 Ducimetiere et al. France 7,425 26.2  

M: males           F: females  
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Table 1.4 (continued): Prevalence of varicose veins by sex in studies from different countries (Beebe-Dimmer et al. 2005, 

Robertson et al. 2008) 

Year 1st Author Country Study sample (N) 
Prevalence of varicose 

veins-males (%) 

Prevalence of varicose 

veins-females (%) 

1981 Stvrtinova et al. Czechoslovakia 696 ---- 60.5 

1981 Abramson et al. Israel 4,802 10.4 29.5 

1986 Maffei et al. Brazil 1,755 37.9 50.9 

1988 Novo et al. Sicily 1,122 19.3 46.2 

1992 Franks et al. England 1,338 17.4 31.6 

1993 Laurikka et al. Finland 5,568 18.0 42.0 

1994 Komsuoglu et al. Turkey 856 34.5 38.3 

1995 Sisto et al. Finland 8,000 6.8 24.6 

1998 Canonico et al. Italy 1,319 17.0 35.2 

1999 Evans et al. Scotland 1,566 39.7 32.2 

2000 Kontosic et al. Croatia 1,324 18.9 34.6 

2003 Criqui et al. San Diego 2,211 15.0 27.7 

2004 Carpentier et al. France 835 30.1 50.5 

2005 Chiesa et al. Italy 5,187 11.4 13.9 

2006 Rabe and Pannier Germany 3072 12.4 15.8 

2007 Sam et al. England 200 33.0 ---- 
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Table 1.5: Sex-stratified estimates of the clinical manifestations of chronic venous insufficiency excluding varicose veins 

(Robertson et al. 2008) 

 

* Excluding varicose veins ** Hyperpigmentation, fibrosis, induration, atrophy  

 

Year 
First 

Author 
Location Population 

Study 

population by 

sex 

CVI manifestation 

Prevalence of CVI 

(%) 

Men        Women 

1958 Arnoldi Denmark 
Clinic attendees aged >25 

years 
N=1981 Active or healed ulcer 1.9                5.5 

1966 Bobek 
Klatov, 

Czechoslovakia 

General population > 15 

years 

Men=6540 

Women=8520 
Active or healed ulcer 0.9                1.1 

1969 Mekky 
England & 

Egypt 
Women cotton workers 

Women=971 

(English=504) 

(Egyptian=467) 

Hyperpigmentation, ulcer, 

oedema & Eczema 
--                 10.0 

1973 Coon 
Tecumseh, 

USA 

General population >10 

years 

Men= 3026 

Women=3363 

Stasis skin change* 

Active or healed ulcer 

3.0               3.7 

0.1              0.3 

1974 Da Silva Switzerland 
Chemical industry 

employees 
N= 4376 

Dilated subcutaneous 

veins 

Hyperpigmentation 

Active or healed ulcer 

    

   10.0             15.0 

    8.7               9.6 

    1.1               1.4 

1978 Widmer 
Basle, 

Switzerland 

Chemical industry 

employees 

Men=3744 

Women=785 

Stasis skin changes** 

Active or healed ulcer 

    6.0               5.0 

    1.0               1.0 



 

30 

 

Table 1.5 (continued): Sex-stratified estimates of the clinical manifestations of chronic venous insufficiency excluding varicose 

veins (Robertson et al. 2008). 

Year 
First 

Author 
Location Population 

Study 

population by 

sex 

CVI manifestation 

Prevalence of CVI 

(%) 

Men        Women 

1992 Franks London, UK 
Men and women from general 

practices 
N=1338 Active or healed ulcer  4.7             4.0 

1994 Komsuoglu Turkey Hospital patients >60 years N=850 

Hyperpigmentation 

Eczema 

Active or healed ulcer 

 

 0.3             2.8 

 0.5             1.8 

 0.6             1.4 

 

1999 Evans 
Edinburgh, 

UK 
General population 18-64 years 

Men=699 

Women=867 

Malleolar flare 

Skin changes 

Healed or active ulceration 

 

 6.9             5.3 

 1.3             1.1 

 1.0             0.2 

 

2002 Ruckley 
Edinburgh, 

UK 
General population 18-64 years 

Men=699 

Women=867 

Hyperpigmentation 

Active or healed ulcer 

 1.3             1.1 

 1.0             0.2 

2003 Criqui 
San Diego, 

USA 

2211 current and retired 

employees of the University of 

California 

Men=780 

Women=1431 

Trophic changes*** 

Oedema 

 7.8             5.3 

 7.4             4.9 

 *** Hyperpigmentation, lipodermatosclerosis, ulcer
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CHAPTER 2 

LITERATURE REVIEW 

 

 

2.1 Introduction  

Although many studies have examined the prevalence and incidence of venous disease, 

few have investigated the deterioration of venous reflux and venous disease. This 

chapter looked at the deterioration of venous disease and venous reflux. The aim of 

this thesis was to describe the natural progression of venous disease and venous reflux 

which is possible to assess when patients are tracked over a period of time within a 

longitudinal study design. This chapter reviews the incidence of venous disease, the 

relationship between reflux and venous disease, and the available evidence from the 

literature on longitudinal studies while critically appraising their quality. Due to the 

scarcity of longitudinal studies describing the deterioration of venous disease, studies 

reporting risk factors, using other study designs, were considered as they also 

contributed to deterioration. For completeness, telangiectasia is included although it is 

not considered clinically important. 

 

 

2.2 Risk factors 

Several risk factors have been associated with the development of trunk varicose veins, 

chronic venous insufficiency and venous ulcer. Some studies have suggested that an 

increasing family history of venous disease, a diet low in fibre, pregnancy, oral 

contraception, hormonal therapy, decreased mobility, prolonged standing at work, 

smoking, and obesity may increase the risk of developing varicose veins. However, 

the evidence in the literature is inconsistent and often inconclusive.  
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2.2.1 Family history 

A study on 541 Japanese women demonstrated that 42% of those with varicose veins 

had a positive family history compared to 14% of women with no evidence of disease 

(Hirai et al. 1990). In a Turkish study, there was significant difference between 

prevalence of varicose veins and a positive family history (p-value 0.001) (Komsuoglu 

et al. 1994). Similarly, in the Basle Study III, positive family history was significantly 

associated with trunk varices (Widmer 1978). However, care must be taken 

interpreting the results of such studies because varicosities are common, and a family 

history of disease will be reported by the majority of subjects. Recall bias may occur 

as a result of subjects being more aware and more likely to report family history if they 

have affected relatives or family members. Also, studies that rely on self-reporting of 

family history have a higher risk of misclassification bias if not validated by a clinical 

examination of family members.  

A case-control study by Cornu-Thenard et al. (1994) on 134 families (67 cases and 67 

controls) in which the parents of those with cases of varicose veins and controls were 

physically examined instead of relying simply on family history, was thus able to 

overcome possible misclassification bias. The findings from this study displayed that 

hereditary factors played a prominent role in the development of varicose veins 

(p<0.001). Additional evidence relating familial predisposition and the presence of 

venous disease is necessary.  

 

2.2.2 Diet 

It was first suggested by Cleave (1959) that a diet poor in fibre could be a major factor 

in the causation of varicose veins. Burkitt (1976) subsequently suggested that 

constipation and straining causes an increase in intra-abdominal pressure which over 

time could lead to dilation and changes in both superficial and deep venous systems of 

the legs. Some studies have examined bowel habits and stool transit time. In the 

Edinburgh Vein Study, there was no association between fibre intake, transit time and 

venous reflux. However, men who reported strain to start passing stools had a higher 

prevalence of mild and severe trunk varices compared to those who did not. After 
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adjusting for social class and BMI (Body Mass Index) and mobility at work, an 

increased risk of having severe trunk varices in this group was seen (OR=2.76, 95% 

CI 1.16-6.58). In this study, no consistent association was observed among women 

(Lee et al. 2001). In a community study from Israel (Abramson et al. 1981), self-

reported frequency of stools showed a weak association with varicose veins in women 

(when age-adjusted) (p=0.042) and none in men, whereas constipation was strongly 

associated with varicose veins among the Sicilian population (Novo et al. 1988).  

 

2.2.3 Pregnancy, menopause, oral contraception and hormonal replacement therapy 

Pregnancy is considered a major risk factor for varicose veins on account of a number 

of physiologic changes such as the weight of the developing uterus, and the increasing 

size of the placenta which may compress and partially obstruct iliac veins and raise 

intra-abdominal pressure within the pelvic veins which in turn may affect veins of the 

lower limbs contributing to the development of varicose veins (Tibbs 1992). Some 

studies have shown that during pregnancy, relaxin, a hormone secreted to relax the 

pelvic ligament and prepare the cervix for delivery, is a potent vasodilator and could 

cause increased pressure on the valves of the lower limbs (Kristiansson 2001). Other 

hormonal changes such as estrogen and progesterone, which increase around the sixth 

week of pregnancy, could play a part but the exact mechanisms are still unclear 

(Kristiansson 2001). 

The Basle study revealed a significantly higher prevalence of trunk varices and of 

reticular and telangiectasia (combined) in parous than in nulliparous women when 

adjusted for age (Widmer 1978). Similar findings occurred in other studies (Abramson 

et al. 1981; Novo et al. 1988; Stvrtinova 1991; Komsuoglu 1994).  

Findings from some studies suggested a positive relationship between prevalence of 

varicose veins and an increase in the number of pregnancies (Sisto et al. 1995, Maffei 

et al. 1986, Komsuoglu et al. 1994). However, few studies concentrated on the effects 

of age. One such study was the Mini-Finland Health Study (Sisto et al. 1995), in which 

the prevalence of varicose veins was shown to increase linearly in women who had up 

to five children (15.8%, 21.8%, 24.9%, 25.4%, 32.8%, 41.1%, respectively, p<0.01). 
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However, the prevalence dropped among women with six or more children (29.0%) 

(p-value <0.001). Carpentier et al. (2004) reported that women who had been pregnant 

at least once were almost twice as likely to develop varicose veins as nulliparous 

women (OR=1.98, 95% CI 1.20-3.25, p-value =0.007).  

The Framingham Study (Brand et al. 1988) was the only longitudinal study to relate 

incidence of varicose veins with pregnancy. Women with two or more pregnancies 

had a higher two-year age-adjusted incidence of varicose veins, but the association 

was not statistically significant.   

The relationship between pregnancy and varicose veins is slightly inconsistent, 

especially in early studies that did not adjust for age. Veins in the perineum and lower 

limbs may become prominent during pregnancy but partly or completely resolve post-

partum.  

Few studies have reported increased age at menopause and varicose veins. One is from 

the Framingham Study (Brand et al. 1988), which showed – taking into account age 

and other risk factors -  a significant increase in incidence of varicose veins in older 

women at menopause compared to those with no varicose veins (p<0.01).  

Studies on hormonal medications, oral contraceptives, and incidence and prevalence 

of varicose veins are rare. Most of the studies on oral contraceptive use and trunk 

varicose veins found no significant association (Bromen et al. 2004). One study 

showed that HRT (Hormone Replacement Therapy) was associated with increased 

prevalence of varicose veins, but was not significant on multivariate analysis (Sisto et 

al. 1995). In the Basle Study III, women taking the pill had a lower rate of phlebitis 

and pulmonary embolism. However, the exposure period was short in this study as 

contraceptive pills were introduced four years before the study occurred (Widmer 

1978).  
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2.2.4 Mobility at work 

A common belief is that physical activity of an occupation and ergonomics contribute 

in the development of venous disease. However, conclusions from cross-sectional 

studies should be interpreted with caution as posture during examination may not 

reflect the same posture at the time of the development of the disease. Also, in 

retrospective studies, the findings may be prone to exposure misclassification as 

subjects may be unable to remember their posture or their total lifetime mobility 

(Beebe-Dimmer et al. 2005). Some studies indicate that ‘protracted orthostasis’ has an 

increased risk of deterioration into more severe forms of venous disease (Beebe-

Dimmer et al. 2005). Alexander (1972) postulated that remaining seated may ‘increase 

the hydrostatic pressure exerted on leg veins’, which might lead to pooling of blood in 

the legs, consequently causing venous dilatation and increased tension in the vein 

walls. Furthermore, the type of occupation and overall lifetime mobility could affect 

subjects’ responses (Fowkes et al. 2001).  

Most studies (Abramson et al 1981; Mekky et al. 1969; Fowkes et al. 2001; Laurikka 

et al. 2002) have indicated that an occupation which requires lengthy periods of 

standing may act as a risk factor increasing the frequency and severity of venous 

disease, whereas other studies (Maffei et al. 1986; Stvrtinova et al. 1991; Cornu-

Thenard et al. 1994; Scott et al. 1995) demonstrated a lack of association. Results from 

follow-up studies such as the Basle Study (Carpentier et al. 2009), showed that lower 

physical activity at work was a significant factor for increased incidence (OR=2.8). 

Similarly, in the Framingham Study incidence was positively related to the number of 

working hours women spent each day in sedentary activities (p<0.05) (Brand et al. 

1988).  
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2.2.5 Smoking 

A small number of studies have examined the relation between chronic venous disease 

and smoking. A cross sectional study by Sisto et al. (1995), in Finland established that 

female smokers had a lower prevalence of varicose veins (17.9%) compared to those 

who never smoked (25.6%) (p-value <0.01), but the association was observed only in 

women, and remained significant after controlling for obesity as a confounding factor. 

The Framingham Study, after adjusting for age, found that men with varicose veins 

(7.5%) smoked more cigarettes than those without varicose veins (5.6%) (p-value 

<0.05).   

Other studies have shown no association with smoking (Abramson et al. 1981; Hirai 

et al. 1990; Fowkes et al. 2001; Komsuoglu et al. 1994). 

 

2.2.6 Obesity 

Cleave (1959), was the earliest to hypothesise that accumulation of fat in the 

abdominal cavity transmits intra-abdominal pressure to veins more effectively than in 

patients of normal build. Furthermore, the weight of fat compresses the iliac veins and 

the inferior vena cava, causing distension of veins and valve failure in the superficial 

and deep systems of the lower limbs.  

In studies conducted on selective groups, such as immigrants in Israel (Abramson et 

al. 1981) or French policemen (Ducimetier et al. 1981), obesity was shown to be 

associated with varicose veins. Other studies, on Japanese women (Hirai et al. 1990), 

on a selected population in northeastern Turkey (Komsouglo et al. 1994), and on 

Indian railway workers (Malhorta 1972), have exhibited that obesity is not associated 

with varicose veins.  

Findings from most studies associated excessive weight or with the development of 

varicose veins (Mekky et al. 1969; Brand et al. 1988; Ianuzzi et al. 2002; Lee et al. 

2003). In Basle Study III, when adjusting for age, the prevalence of trunk varices and 

telangiectases/reticulars (combined) was higher in overweight women compared to 
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normal or underweight ones (Widmer 1978). These observed differences between men 

and women could indicate that parity may act as a confounding factor between obesity 

and development of varicose veins, given that parous women tend to have higher 

average weight than nulliparous ones.  

The evidence relating obesity as a risk for females and not for males is still uncertain. 

It may be that obesity highlights the condition in those already susceptible, or that 

overweight and obese women tend to have higher levels of estrogen, and increased 

adipose tissue, which could expand intravascular volume and cause pressure on the 

venous system of the legs (Beebe-Dimmer et al. 2005).  

 

2.2.7 Post-thrombotic limb 

The term post-thrombotic limb and post-thrombotic syndrome are employed when 

there is evidence of previous deep vein thrombosis (DVT) (Alguire and Mathes 1997). 

Deep vein thrombosis may either destroy valve function or cause veins to remain 

blocked. Either process would have secondary effects on the superficial veins. 

Symptoms can vary from mild oedema, to swelling, pain and ulceration associated 

with venous disease in the legs. Around 60% of patients, who have a first episode of 

DVT, develop post-thrombotic syndrome in 2 years. A compression stocking can 

reduce post-thrombotic limb by 50% (Brandjes et al. 1997). The prevalence of ulcer 

in most studies is either too small for meaningful analysis or usually not identified 

separately, (refer to Table 2.1). A study in Copenhagen, involving a random sample of 

3608 people attending interview and general clinic, revealed that postphlebitic limb 

discovered on clinical examination was independently associated with previous 

thromboembolism, obesity, multiparity, and high social class (Wille-Jorgensen et al. 

2004).   
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Several lifestyle factors, including hereditary factors, dietary habits, pregnancy and 

hormonal factors, mobility at work, smoking, obesity, and post-thrombotic limbs, have 

been implicated in the development of venous disease. However, the relationship 

between these factors and venous disease has not been consistent in all studies.  

One method of describing deterioration is incidence. Although measuring incidence is 

not the aim of this thesis, studies describing incident findings are discussed below as 

it also contributes to the knowledge of deterioration of venous disease.  
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Table 2.1: Prevalence of venous ulcers in adult males and females in selected epidemiological surveys (Callum1999). 

Year Location 
Survey 

Method 

Sample 

size 
Population Type of ulcer 

Prevalence of ulcer 

Male    Female 

1962/

5 
Tecumseh, USA Examination 6389 General Venous, active or healed 0.1%     0.3% 

1977 Skaraborg, Sweden Health Service 270800 General Chronic active 0.22%   0.39% 

1978 Basle, Switzerland Examination 4529 Factory workers Chronic, active or healed 1.0%   1.0% 

1981 
Lothian/Forth Valley, 

Scotland 
Health Service 1 million General Chronic active 0.15% 

1981 Harrow, England Health Service 92100 General Chronic active 0.38% 

1986 Ireland Postal 2012 General Chronic active 1.0%    2.1% 

1989 Perth, Australia Health Service 238000 General Chronic active 0.11% 

1990 Malmo, Sweden Health Service 232908 General Chronic active 0.12% 

1991 Newcastle, England Health Service 107400 General Chronic active 0.19% 

1997 San Valentino, Italy Health Service 30000 General Chronic active 0.86% 

1998 Edinburgh, Scotland Health Service 1566 General Active or healed ulcer 1.0%    0.2% 

2003 Poland Health Service 40095 General Active or healed ulcer 2.13%  1.46% 

2004 France Health Service 2000 General Active or healed ulcer 1.4%               0.7% 
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2.3 Incidence of varicose veins and chronic venous insufficiency 

Incidence is used to refer to the number of new cases developed over a particular period 

of time in a population with no prior evidence of disease, and also helps identify the 

population at risk (Shields and Twycross 2003). To date, few studies have investigated 

the incidence of varicose veins. One such study, started in 1966, is the longitudinal 

Framingham Study which biennially followed 5209 men and women residing in the 

town of Framingham, over a period of 16 years (Brand et al. 1988). In this study, 

varicose veins were defined as ‘distended and tortuous veins, visible in the lower limbs 

with subjects standing, excluding abnormalities of venules’. During the sixteen year 

follow-up period, 396 of the 1720 men and 629 of the 2102 women who were at 

baseline free from the disease clinically developed varicose veins. The two-year 

incidence rate was higher in women (51.9 per 1000) compared to men (39.4 per 1000) 

(Table 2.2), and age had no effect on the incidence in either sex. The incidence rate 

per annum was 1.9% for men and 2.6% for women. Other risk factors that were 

significant for incidence of varicose veins among women compared to men included 

obesity (p<0.01), and increase in the number of hours spent each day in sedentary 

activities (p<0.05). Compared to men without varicose veins, men with varicose veins 

smoked more cigarettes per day and were less physically active (p<0.05). Also, women 

with varicose veins tended to be more obese, had higher systolic blood pressure, were 

less active, older, and post-menopausal when compared to those without varicose veins 

(p<0.001) (Brand et al. 1988).  

The follow-up study in Tampere, Finland on 4903 respondents who were clinically 

examined reported an incident rate of varicose veins as 13.5 (per 1000 person-years) 

during the five year follow-up (Ahti 2010).  

Rabe and co-workers conducted a longitudinal study in 2000 that involved two rural 

townships in Bonn, Germany. Between 2007 and 2008, 3072 subjects aged 18 to 79 

were randomly sampled from registries. A full-text article was not available to report 

the findings of the follow-up study. Data extracted from an abstract presented in 

conference showed a response rate of 84.6% after a follow-up 6.6 years on 1978 

subjects. Between the two phases of the study, the prevalence increased from 22.7% 

to 25.1% for varicose veins, and increased from 14.5% to 16% for chronic venous 
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insufficiency (CVI). The incidence of varicose veins and chronic venous insufficiency 

increased with age, and was 13.7% and 13.0% per 6.6 years respectively. Among 

subjects with C2 CEAP classification at baseline study, progression to higher C classes 

was seen in 19.8% with non-saphenous varicose veins, and in 31.8% with saphenous 

varicose veins (Rabe et al. 2010). Only a conference abstract was available to report 

these findings; consequently, there is no means of assessing the quality of the study. 

Therefore, these findings should be treated with caution. Additional studies would be 

required to determine the incidence of venous disease in the general population. This 

thesis examined how the natural history of subclinical venous incompetence 

progressed to overt varicose veins. Studies describing the distribution of valvular 

incompetence, and its relationship to the development of different forms of venous 

disease, are discussed below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

42 

 

Table 2.2 Two-year incidence (rate/1000) of varicose veins by sex, the 
Framingham Study (Brand et al. 1988). 

 

Age (years) Men* Women* 

40-49 28.0 (10/537) 72.0 (29/403) 

50-59 39.1 (129/3300) 55.1 (202/3665) 

60-69 37.2 (148/3978) 48.4 (229/4733) 

70-79 46.5 (97/2084) 59.1 (161/2724) 

80-89 35.1 (12/342) 13.2 (8/605) 

Total 39.4 (396/10061) 51.9 (629/12130) 

 

* Cases of varicose veins/person-bienniums at risk indicated in parentheses 
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2.4 Venous incompetence 

2.4.1 Relationship between reflux, varicose veins and skin changes 

It has been widely reported in the literature that severity of venous disease, which 

might eventually lead to ulceration is correlated with superficial and deep venous 

valvular incompetence (McEnroe et al. 1986; van Bemmelen 1991; Labropoulos et al. 

1996).  Some studies have investigated the distribution of valvular incompetence and 

its association with skin changes and ulceration, and will be further discussed below. 

Welkie et al. (1992) showed that once oedema and hyperpigmentation develop, 

ulceration increases without further deterioration of venous hemodynamics.  

Some studies demonstrated that reflux in the superficial and deep venous system of 

the lower limb could cause serious symptoms and signs encountered in patients with 

chronic venous insufficiency. A study compared 776 limbs with primary 

uncomplicated varicose veins with 166 limbs that have aggravation such as 

lipodermatosclerosis and past venous ulceration. There was significant difference 

between limbs with ulceration and superficial reflux (p<0.05), limbs with 

complications and short saphenous reflux (p<0.05), and limbs with complication and 

deep reflux (p<0.01) – commonly in the posterior tibial veins - compared to those with 

primary uncomplicated varicose veins. 

In addition, outward flow was observed in the medial calf perforators and was 

significantly associated with limbs with complications (lipodermatosclerosis and past 

ulceration) (p<0.05) (Myers et al. 1995). 

Many studies reported an association between severity of venous disease and 

distribution and extent of venous insufficiency in the superficial venous system. One 

such study by Labropoulos et al. (1994) reported that ulceration was present among 

8% of the 257 limbs that had evidence of reflux through the length of the long 

saphenous veins. When reflux involved the length of the short and the long saphenous 

vein, ulceration was found in 14% of the limbs. The incidence of ache and skin changes 

was present in 44% of limbs when reflux involved the below-knee segment of the long 
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saphenous vein, and increased to 73% when it occurred throughout the long and short 

saphenous vein. No significance tests were reported in this study.  

A study involving 53 Italian cities (Chiesa et al. 2007) showed that an increase in the 

grade of venous disease (CEAP classification) was significantly associated with reflux 

in the superficial system (p<0.0001).  

Similarly, the German cross-sectional study in two rural townships in Bonn (Maurins 

et al. 2008) showed that superficial reflux prevalence was higher with advanced stages 

of CEAP classification  (24.1% C3 CEAP, 67.1% C4 CEAP, 72.7% C5-C6 CEAP 

respectively).  

Another study on 155 patients with chronic venous ulceration demonstrated no 

significant difference in the pattern of reflux in the deep and superficial venous 

systems between healed ulcer (38%) and non-healed ulcer (10%) except in the above-

knee popliteal vein (p=0.0006). Among patients with healed ulcer, 38% demonstrated 

competence in the above-knee popliteal vein compared to 10% of patients with non-

healed ulcers (Brittenden et al. 1998).  

In a case control study, 240 subjects (120 cases with varicose veins and open or healed 

ulcer and 120 controls with varicose veins and without a history of ulcer) were 

recruited from hospital and primary care settings. The findings - employing 

multivariate analysis - demonstrated that reflux in the popliteal vein (OR=2.82, 95% 

CI 1.03-7.75) was an independent risk factor for venous ulceration (Robertson et al. 

2009).  

Conversely, in the baseline analysis of the Edinburgh Vein Study, a cross-sectional 

study on 1566 subjects, the frequency of reflux in both superficial and deep systems 

was associated with increased clinical severity of venous disease (p-value for trend 

<0.001) (Ruckley et al. 2002). 

The findings from the cross-sectional studies revealed an association between different 

forms of venous disease and venous incompetence either in the superficial systems or 

the deep systems or a combination of both systems. Since these were all cross-

sectional, the relevance to the prognosis of the disease remains slight.  
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Studies reporting deterioration of venous disease and venous incompetence are 

discussed later in this chapter. In addition, gaps in the literature will be identified and 

linked to the way in which the follow-up study will address these.  

 

2.5 Objectives 

The main objectives of the literature search were to identify how previous longitudinal 

studies have defined the deterioration of venous disease and venous reflux. 

 

2.6 Methods  

2.6.1 Search criteria 

Given that only longitudinal studies are capable of describing progression of venous 

disease and venous reflux, all other observational studies such as cross-sectional 

studies, case-report studies and interventional studies (surgical and non-surgical) were 

excluded. A literature search to identify all longitudinal studies investigating the 

deterioration of venous disease and venous reflux was carried out in April Week 3 

2013 (Refer to appendix 27). The databases Ovid MEDLINE (R) 1946 to April Week 

3 2013 were used and were then re-run using EMBASE (1974 to 2013 Week 17), and 

duplicates from both databases were removed. Studies on venous disease and venous 

reflux were identified using the following keywords: ‘varicose veins’, ‘veins’, 

‘varicose ulcer’, ‘venous insufficiency’, ‘CEAP classification’. These were then 

combined using the Boolean operator ‘OR’. Also the term ‘progression’ and 

‘deterioration’ were truncated to ‘progress$’ and ‘deteriorat$’ in order to retrieve 

different word endings. Finally, the results of the above mentioned searches were 

combined with the keyword ‘cohort studies’ using the Boolean operator ‘AND’. In all 

search strategies ‘Explode’ was employed rather than ‘Focus’ to search for requested 

keywords and to retrieve any specific terms related to the subject (Refer to appendix 

27). In accordance with the search criteria above, there were no restrictions on 

language and dates.  
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The results of the search are shown in Figure 2.1 using a PRISMA (2009) flow 

diagram. A total of 365 articles were identified and 59 duplicate articles were removed 

when the search was re-run on the EMBASE database. In addition, five other articles 

were identified from other sources such as reference lists from relevant articles and 

hand searches and these were included in the indexing process. An additional 40 

articles were excluded as they were relevant to progression or deterioration but were 

unrelated to the disease area of interest (venous disease or venous reflux). Although 

more articles were related to progression or deterioration of venous disease and venous 

reflux, they were excluded (n=263) as they were not relevant to the search and were 

either interventional or quality of life studies.  Therefore a total of eight full-text 

articles were included in the literature review.  
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Figure 2.1 Literature search strategy flow diagram (amended from PRISMA 
2009 Flow diagram) http://www.prisma-statement.org/statement.htm 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* The articles identified were divided into three studies: Study 1: Widmer 1978 (Basle Study) 

& Da Silva et al 1974; Study 2: Schultz-Ehrenburg et al 1992 & 2009 (Bochum study); Study 

3: Brewster et al 1991.   

** The additional four studies included: Study 4: Sarin et al 1993; Study 5: Labropoulos et al 

2005; Study 6: Engelhorn et al 2012. 
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2.6.2 Bias, confounding and chance 

Similar to other epidemiological designs, longitudinal studies have strengths and 

limitations that must be assessed. Evaluation of chance, bias and confounding are 

important in order to evaluate the validity of the results of the study. A critical appraisal 

of the issues in the searched studies is discussed in the quality assessment section of 

this chapter.  

 

Effects of non-participation  

In every longitudinal study, only a proportion of those eligible to participate will agree 

to do so and are entered into the study. Participants are likely to differ from non-

participants in terms of their motivation and attitudes towards health. There is a risk 

of bias if participants might differ in important respects from non-participants. There 

is also a risk that if there are too many non-participants, the effective sample size will 

be reduced which will reduce the power of the study to detect a significant result if it 

exists.  

A high loss to follow-up or low response rate could also cause bias if exposure or 

outcome status are associated with dropping out or non-participation. The true 

relationship between exposure and outcome is biased solely if non-response is related 

to both exposure and outcome (Hennekens and Buring 1987). If non-response is 

related to exposure, in case, for instance, heavy smokers are less likely to participate 

than non-smokers, then this would result in an underestimation of the proportion of 

heavy smokers in the population, and the strength of relationship between smoking 

and lung cancer. Similarly, if non-response is related to outcome, in case, for example, 

persons with poor health are less likely to participate in the study, then there would 

exist an underestimation of the disease rates in the population; however, the 

association between smoking and lung cancer would be valid. If those who decline to 

participate in the longitudinal study are heavy smokers and are more or less at risk of 

developing lung cancer, then a biased estimate of the association between exposure 

and outcome would result.  
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Another way of assessing possible effects of non-response on generalisability or 

validity of result is to compare those who participate or do not participate with respect 

to variables such as age, sex, and other demographic characteristics such as social 

class. If the participants and non-participants are similar with respect to these variables, 

then it is possible to ascertain whether other characteristics or variables are similar 

(Thadhani and Tonelli 2006).  

 

Effects of losses to follow-up  

It is extremely likely that a proportion of the study population in the exposed and non-

exposed groups would be lost to follow-up by the end of the study period. If the 

proportion is between 30 to 40%, this would raise some doubts about the validity of 

the study results. Even with low rates, if the loss to follow-up is related to exposure or 

outcome or both, it would still affect the interpretation of results (Hennekens and 

Buring 1987). A biased estimation of the association would result if, for instance, 

smokers are more likely to move their geographical location if they develop lung 

cancer than if non-smokers develop the disease (Kahn and Sempos 1989). It is difficult 

to predict factors that contribute to loss to follow-up but an assessment of mortality 

status would be vital for the outcome data. Kahn and Sempos (1989) describe 

guidelines to minimise loss to follow-up which include conducting a pilot investigation 

to provide an estimation of the response rate. If the rate is low and not likely to 

improve, they suggest that the study should be abandoned.  

Another indirect approach described by Hennekens and Buring (1987) to address bias 

as a result of loss to follow-up is to calculate estimates of exposure-disease association, 

assuming those lost to follow-up had extreme situations in both exposure and outcome. 

For instance, one estimate would assume that all individuals who were lost to follow-

up would develop the outcome of interest. The other estimate would assume that none 

developed it. The results of these calculations would provide a range within which the 

true association will lie. The best way to eliminate this source of bias is to minimize 

losses to follow-up.  
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Selection bias  

Selection bias occurs if the characteristics of the sample differ from those of the wider 

population of interest, such that the sample is not representative of the broader 

population (Hennekens and Buring 1987), and if the choice of exposed/unexposed 

subjects is somehow related to the outcome of interest. Selection bias is more common 

in retrospective cohort studies where subjects know both their outcome and exposure 

status. For instance, those who have been exposed and have the outcome are more 

likely to participate. (Thadhani and Tonelli 2006) 

Another example of selection bias that appears in longitudinal studies is ‘length-time’ 

bias where participants with a milder form of disease are recruited, allowing for a 

longer period of detecting an outcome and a higher chance of participation. For 

instance, participants with a mild form of disease are recruited because of the long 

process for detecting the outcome of interest and also the likelihood for higher 

participation rates (Thadhani and Tonelli 2006). 

 

Misclassification bias 

Misclassification bias refers to the degree of accuracy of classification of exposure and 

disease status. In any observational study it is unlikely that all participants are 

categorised correctly, and in any longitudinal study a proportion of subjects exposed 

would be considered unexposed, and vice versa. Furthermore, errors are likely when 

measuring the outcome of interest. Random or non-differential misclassification, 

exists when participants are inaccurately categorised by exposure or disease status, but 

these errors occur in similar proportion in each of the groups (Kahn and Sempos 1989). 

Non-random classification or differential classification, on the other hand, occurs 

when errors in the classification of subjects by exposure or disease produce a 

differential accuracy or quality of information among the study groups (Hennekens 

and Buring (1987). For example, in a study of the role of smoking in developing 

bronchitis, smokers sought more medical attention than non-smokers. Bronchitis was 

therefore more likely to be diagnosed more frequently or accurately in exposed than 

in non-exposed subjects. This would result in an excess of bronchitis observed in those 
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exposed compared to those unexposed and have a biased risk estimate between 

exposure and outcome. Differential classification could result in over or under 

estimation of the size of the association or even in having results in the opposite 

direction of the truth. These problems are best avoided by careful study design and 

sensitivity analyses to provide insight about the impact of these biases on study 

estimates (Thadhani and Tonelli 2006).  

 

Recall bias  

Recall bias arises when participants with a particular exposure are more likely to recall 

their experiences in a different way than those who are not similarly affected. For 

example, individuals exposed to cigarette smoking tend to either exaggerate their level 

of exposure if they believe it to have caused the outcome, or to minimise the exposure 

to appear more acceptable to investigators. Recall bias could result in under-estimating 

or over-estimating the exposure or suggesting an effect in the opposite direction of the 

truth (Thadhani and Tonelli 2006) 

 

Confounder 

When an association or lack of one of two variables is the result of the action of a third 

variable, the effect is known as a confounder (Hennekens and Buring 1987). It exists 

when a factor is associated with both exposure and outcome. A common example of a 

confounder is when coffee drinking is associated with lung cancer. If coffee drinkers 

were more likely to be smokers, and if coffee drinking was assessed rather than 

smoking, then the findings would show that coffee drinking increases the risk of lung 

cancer, which, in reality, may be the opposite of the truth.  The most important way of 

controlling for confounding is to understand the characteristic of a confounder (Katz 

2001). If the confounding factor does not differ between those exposed and non-

exposed or those with or without the outcome of interest, then by definition there could 

be no confounding by that variable (Thadhani and Tonelli 2006). Specific methods for 

evaluating and controlling confounders include matching, randomisation of exposure, 
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stratification, and statistical adjustment using multivariate analysis. However, it is 

important to note that these methods account merely for confounders that have been 

measured (Thadhani and Tonelli 2006).  

 

Chance 

One of the major problems in drawing inference is the role that chance might play in 

affecting the result observed because of random variation from sample to sample. 

Sample size is a determinant that reflects the degree to which chance affects the 

findings in a study. The smaller the sample size the greater the variation in the 

estimates and the less likely that the findings would reflect the experience of the whole 

population. Conversely, the larger the sample size, the less variable the estimates are 

expected to be, and the more reliable the ensuing inferences (Hennekens and Buring 

1987). A statistical difference of p-value <0.05 level means that an outcome will be 

incorrectly associated with exposure in one in every 20 comparisons (Kirkwood and 

Sterne 2003). By convention, in medical research a finding with a p-value <0.05 is 

considered to be statistically significant. Since in longitudinal studies multiple 

exposures are examined, the potential for inaccurate results is high because of multiple 

comparisons. However, these limitations can be modified through statistical 

adjustments for multiple comparisons, formal statistical tests and formulation of a 

priori hypotheses (Thadhani and Tonelli 2006). 
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2.6.3 Results of quality assessment 

 

The STROBE checklist, an international and collaborative initiative of 

epidemiologists and researchers to assess reporting of studies (STROBE Statement 

2009), was used to clarify the reporting from the searched studies. A score of one was 

awarded if the study reported the item, and a score of zero if it did not.  Even though 

the checklist is not an instrument to evaluate the quality of the studies, criteria such as 

selection of sample, sample size, methods of measurement and loss to follow-up 

(response rate) were used to critically appraise the studies.  

In general, studies that scored lowest (11 items out of 22 from the checklist) included 

Brewster et al. 1991, and the Basle study (Schultz-Ehrenburg et al. 1992). The second 

article for the Bochum study and the Basle Study reported most of the items (18 items 

out of 22). None of the identified studies reported potential sources of bias, and there 

was no discussion of the generalisability or the external validity of the studies (except 

for Labropoulos et al. 2005). Other items such as subgroup or sensitivity analyses were 

not reported by all studies.  Furthermore, reporting of descriptive data such as 

characteristics of participants/non-participants (demographics, clinical and social 

factors), missing data, and confounders were not available in the identified studies 

(Refer to table 2.3).  
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Table 2.3 Critical appraisal of previous existing longitudinal studies using STROBE statement checklist for reports of cohort 

studies 

 
Da Silva 

et al 1974 

Widmer 

1978 

Brewster 

et al 

1991 

Schultz-

Ehrenburg 

et al 1992 

Sarin et al 

1993 

Labropoulos et 

al 2005 

Schultz-

Ehrenburg et 

al 2009 

Engelhorn et 

al 2012 

Title and abstract 1 1 1 1 1 1 1 1 

Introduction          

- background 

- objectives 

1 

1 

1 

1 

1 

0 

0 

0 

1 

0 

1 

1 

1 

1 

1 

1 

         

Methods         

-Study design 1 1 1 1 1 1 1 1 

-Setting 1 1 1 1 1 0 1 1 

-Participants 0 1 1 1 1 0 1 1 

-Variables 1 1 0 1 1 1 1 1 

-Data sources 1 1 1 1 1 1 1 1 

-Bias 0 0 0 0 0 0 0 0 

-Study size 1 1 1 1 1 0 1 0 

-Quantitative 

variables 
1 1 1 0 1 1 1 1 

-Statistical methods 0 1 0 0 1 1 1 1 

Results         

- participants 1 1 0 0 0 1 1 1 

- descriptive data 0 0 0 0 0 0 0 0 

- Outcome data 1 1 0 1 1 1 1 1 

- main results 1 1 1 1 1 1 1 1 
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Da Silva 

et al 1974 

Widmer 

1978 

Brewster 

et al 

1991 

Schultz-

Ehrenburg 

et al 1992 

Sarin et al 

1993 

Labropoulos et 

al 2005 

Schultz-

Ehrenburg et 

al 2009 

Engelhorn et 

al 2012 

- other analyses 0 1 0 0 0 0 0 0 

Discussion         

- Key results 1 1 1 1 1 1 1 1 

- Limitations 0 0 0 0 0 1 1 0 

- Interpretation 0 1 1 1 1 1 1 1 

- Generalisability 0 0 0 0 0 1 0 1 

Other information         

- Funding 0 1 0 0 0 0 1 0 

Total score 13/22 18/22 11/22 11/22 14/22 15/22 18/22 16/22 
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Sample selection  

The selection of the sample population is crucial to the accuracy of the findings from 

longitudinal studies. For example, some studies have recruited subjects from clinic 

attendees or hospital settings (Brewster et al. 1991, Sarin et al. 1993, Labropoulos et 

al. 2005) where the level of venous disease is expected to be higher among the normal 

population. One study was gender-specific and recruited female subjects only from a 

vascular clinic (Engelhorn et al. 2012). Conversely, the Basle study involved factory 

workers and the Bochum study followed school-children, among whom the level 

would be lower than expected. No study recruited subjects randomly from the general 

population. This however shows selection bias and raises doubts about the 

generalisability of the findings from these studies. The sample size of the identified 

studies also varied, with the Basle study (Widmer 1978) recruiting the highest number 

of participants (4262) in the third stage of the study, while the study by Labropoulos 

et al. (2005) recruited the lowest proportion of subjects and accounted for 90 patients. 

The larger and more random the sample selected, the more truly representative the 

findings. The accuracy of the findings would decrease if the proportion of the sample 

assessed was small due to a low response rate.  

 

Assessment methods 

The assessment methods varied among studies, but all used clinical examination to 

assess the severity of venous disease and more complex vascular laboratory tests such 

as plethysmography and duplex ultrasound scanning which detect venous 

asymptomatic venous valvular incompetence. However, the Bochum study (Schultz-

Ehrenburg et al. 2009) used Doppler in all stages of the follow-up study, and employed 

duplex ultrasound only in the last follow-up phase of the study, which raised some 

doubts about the validity of the findings. Venous incompetence was not measured in 

the Basle study (Widmer 1978), and therefore no assessment could be made whether 

asymptomatic valvular incompetence had any association with clinical deterioration 

of venous disease. No study reported any reproducibility analysis except for the Basle 

study (Widmer 1978), whereby coloured photographic slides of the extremities were 



 

57 

 

taken and were viewed twice by three physicians. In addition to conducting clinical 

examinations, three studies (Widmer 1978, Brewster et al. 1991 and Schultz-

Ehrenburg et al. 2009) used questionnaires to report symptoms and the presence or 

absence of venous disease. However, questionnaires generate false positive and false 

negative results, which results in an overestimation of the disease in the sample 

population.  

 

Loss to follow-up 

As mentioned earlier, retaining and tracking of subjects is crucial in a longitudinal 

study. In addition, maintaining contacts with cohorts is important in order to analyse 

whether lost participants may differ from those who respond compared to those who 

refuse to respond. In the identified studies, three (Sarin et al. 1993, Labropoulos et al. 

2005, Engelhorn et al. 2012) did not report the number of participants at the initial and 

the second examination. Therefore, it is important to ascertain the number lost to 

follow-up. In the Basle study I, 6329 subjects participated and the number dropped to 

4262 subjects in Basle study III, with a 67.34% response rate. Brewster et al. (1991) 

had a 58.7% response rate (519 subjects at first visit and 304 subjects at second visit),  

while the Bochum study (Schultz-Ehrenburg et al. 2009) had a 18.37% response rate 

over a period of 4, 8 and 19 years of follow-up. It is common to have loss to follow-

up in a longitudinal study; however, efforts should be made to retain cohort members 

until the end of the study, as these types of losses may reduce the power of the study, 

and lead to bias in odds ratios.  

A more detailed description of the findings from these studies is mentioned in the 

section below.  
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2.6.4 Findings 

This section discusses the findings from the selected articles.  

 

Basle study 

The Basle study (Widmer 1978) was performed on chemical industry workers who 

were investigated for venous disease using clinical examination, medical history and 

photographic evidence. In the first stage, Basle I, 4858 men and 1471 women were 

recruited, interviewed and clinically examined for venous disorders. In Basle III, 4262 

(3744 men and 758 men) subjects participated and the response rate was 58.7%. 

The findings showed that varicosities of all types and severity existed in 55% of 

subjects examined (55% of women and 56% of men). The prevalence of trunk 

varicosities was 20% in men, 11% in women, and telangiectases and reticulars 

occurred in 36% of men and in 44% of women. However, telangiectases and reticulars 

(combined) were three and four times more prevalent than trunk varices in males and 

females respectively. Chronic venous insufficiency was prevalent in 15% of subjects 

of whom 6% had skin changes and 1% had venous ulcer.  

Increase in age was linearly correlated with trunk varices, telangiectasia, and reticulars. 

Varicosity was more prevalent among subjects with a positive family history than 

those without in both genders (67.5% of men and 63.52% of women). There was no 

significant difference between prevalence of trunk varices and obesity for both men 

and women, but for men there was a higher prevalence of telangiectases and reticulars 

when adjusted for age.  

 

Brewster study 

Brewster et al. (1991) conducted a study on 519 patients waiting for treatment of 

varicose veins who were recruited through Bristol Royal Infirmary. Subjects were sent 

questionnaires to respond to, and the response rate was 58.7% (87 patients no longer 

desired to participate, 80 patients did not attend and 48 patients could not be traced). 
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The remaining 304 patients (71 males and 233 females) were reassessed for deep or 

superficial venous incompetence and for presence of pigmentation, eczema, and 

ulceration, with an average waiting time of four years (range of 6 to 13 years). For 

clinical venous disease, 58% presented with unilateral varicosities (29% right and 28% 

left), 42% of patients had bilateral varicosities, and 64% complained that the 

varicosities had progressed since their first visit (five limbs). Since their initial 

presentation, 22% of patients had skin changes (68 patients), 3.9% had venous 

ulceration (12 patients) and 5.2% had thrombophlebitis. The results demonstrated 

venous incompetence in the deep and superficial systems along the saphenofemoral 

and short saphenopopliteal and through the calf perforator in 72% of patients who were 

reassessed. Valve incompetence was present in 85% of patients with evidence of 

trophic changes and ulcerations. The degree of severity at baseline was not mentioned 

for clinical presentation of venous disease and venous incompetence.  

 

Bochum study 

A small number of studies have looked at deterioration of venous reflux and compared 

it with progression of clinical signs of varicose veins. One such study was the 

longitudinal Bochum Study, in which a group of schoolchildren (10 to 12 years of age) 

in Bochum, Germany,  were investigated with a questionnaire,  

photoplethysmography, physical examination, CW Doppler (all stages of the study) 

and then were followed-up 4, 8, and 19 years later. Colour-coded duplex scanning was 

used at the last follow-up (Schultz-Ehrenburg et al. 2009). In the initial study (Bochum 

I), a total of 740 schoolchildren participated, and in the final stage of the study 

(Bochum IV), 136 subjects participated, and the response rate was 18.37%.  

In Bochum I, there was no evidence of trunk varices along the greater saphenous vein, 

but it increased to 1.6% (14 to 16 years), 2.0% (18 to 20 years) and 11.0% (29 to 31 

years) in the second, third and fourth stage of the study. The prevalence of reticular 

veins increased from 10.7% at the first examination to 30.0%, 35.3%, and 74.3% by 

the second, third and fourth examination respectively (Schultz-Ehrenburg et al. 2009) 
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In the last phase of the Bochum study on German school children (Bochum IV), there 

was a significant difference in incidence of C1 CEAP classification between males and 

females (p<0.01), with a higher prevalence of telangiectasia and reticular veins 

(combined) in females compared to males (83.8% vs 67.4%) 

The incidence of varices in the greater saphenous vein (GSV) increased with the 

number of years of follow-up. In Bochum II, the incidence increased from zero to 2% 

(95% CI 0.5- 6%), in Bochum III the incidence was 3% (95% CI 1-7%), and was 

highest in Bochum IV with an incidence of 4.4% (95% CI 1.5-9%) respectively. In 

cases of refluxes in the greater saphenous vein, the incidence was highest in Bochum 

I, 4.4% (95% CI 1.5-9%) and was 3% in stages two, three and four of the study (95% 

CI 1-7%).  

The results showed a significant difference between reflux in the great saphenous vein 

and truncal varices, which had developed over the course of the study (p=0.039). One 

third of these new cases of truncal varices developed within four years of the 

appearance of reflux. The risk of developing new varicose veins along the superficial 

vein segments (greater saphenous and small saphenous) over a period of 4 years was 

30% (95% CI 13-53%). 

Very few cases were observed for varices along the small saphenous veins and refluxes 

in the same vein, and the reported incidence was 4% (95% CI 1-8%) in Bochum III 

and 2% (95% CI 0.5-6.0%) respectively in Bochum IV. 

 

Sarin study 

A small study of 56 limbs in 36 patients on an NHS waiting list for treatment of 

uncomplicated varicose veins over a period of 20 months showed deterioration in trunk 

varices together with an increase in reflux in vein segments. Patients had clinical 

examination of their legs and non-invasive imaging at the first visit and again before 

they underwent surgery. In this study, there was no mention of the number of subjects 

intended to recruit initially, and how many patients were lost to follow-up (declined, 

withdrew, moved away, did not respond etc.). Of the 16 limbs that had no evidence of 

varicosities or venous reflux at the first visit, four (25%) developed reflux at the second 
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visit (two saphenofemoral, two saphenopopliteal, and one mid-thigh perforator), of 

which three also developed clinical varicosities. There was an increase of 27% in cases 

of new reflux on the second examination. In the limbs that had clinical disease at the 

first visit (n=56), 10 limbs had further segments affected (mainly in saphenofemoral, 

saphenopopliteal junction and thigh perforators), which resulted in deterioration in 

18% of the limbs (Sarin et al. 1993). The results showed that 31% developed new 

varicosities on the second visit, and there were no cases of venous ulceration.  Only 

one patient (2.7%) developed lipodermatosclerosis. There was no significant 

association in the venous refilling times between the two visits.  

 

Labropoulos study  

Another longitudinal study (Labropoulos et al. 2005) dealt with 90 patients presenting 

with symptomatic chronic venous disease who underwent two duplex ultrasound scan 

and clinical examinations prior to surgery (median time between two exams was 19 

months). The findings revealed a progression in 11.6% of limbs from C2 to C3 CEAP 

classification, a 14.8% progression in limbs from C3 to C4 CEAP classification, and 

a 12.5% progression from C4 to C6 CEAP classification. Overall, 73.3% (85 limbs) 

did not undergo any change in clinical disease between two examinations and only one 

third of limbs had had new findings within six months of the initial examination. For 

duplex ultrasound findings, one third of limbs had progression in venous reflux of 

which 29 limbs were symptomatic and seventeen limbs (14.7%) had an extension of 

pre-existing reflux.  Only 14 limbs (12.1%) had reflux in new segments. Thirteen limbs 

(11.2%) had progression in clinical disease, half of which had progression in duplex 

ultrasound as well. Progression was more frequent along the greater saphenous veins 

and tributaries followed by the perforators. 
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Engelhorn study  

A study by Engelhorn et al. (2012) performed two ultrasound examinations on 184 

extremities in 92 women with valvular insufficiency and venous disease. Subjects were 

recruited from a private vascular laboratory in Curitiba, Brazil, and were consulted for 

treatment of the superficial veins of their extremities. The study included women only 

with evidence of telangiectasia, reticular veins and/or varicose veins, and excluded 

those who had venous malformations, or deep vein thrombosis, or had undergone 

surgery or any invasive procedures. The average time between two examinations was 

33 months (average of 8 to 89 months). There was no reference to response rate or 

proportion of patients lost to follow-up. The findings showed higher prevalence of 

reflux in the greater saphenous vein, both in the first and second examination (89% 

and 88% respectively) than in the small saphenous vein (24% and 30% respectively). 

There was no significant difference in the prevalence of reflux pattern in the left and 

right leg (p>1.0 and 0.14). Significant association was observed along the greater 

saphenous vein in the segmental venous pattern which was prevalent in 41% of 

patients in their first visit and decreased to 28% in their second visit (p=0.009). 

Similarly, a significant association was observed in the multisegmental venous pattern 

which was prevalent in 26% of patients in their first visit, and increased to 40% in their 

second visit (p=0.006).  

 

2.7 Summary 

The available longitudinal studies demonstrate the scarcity of data on the natural 

progression of venous disease in a population. The Basle study investigated the 

prevalence of peripheral venous disorders, validating the technique of interview 

subjects and examination. However, venous incompetence - a precursor to clinical 

venous disease - was not measured. The Bochum study followed-up school children 

from the baseline over a period of 4, 8 and 19 years and measured venous 

incompetence using Doppler and duplex ultrasound scanning (only at the last phase of 

the study), attempting to relate venous disease with hemodynamic change. However, 

as the sample was not randomly selected from the population, and colour-coded duplex 
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ultrasound scanning was used only at the last phase of the study (Bochum IV), the 

study raised some doubts about the validity and the generalisability of the results. 

 

Other studies investigated venous disease deterioration - such as skin changes and 

different types of venous incompetence - through recruiting patients from a clinical or 

hospital setting (Brewster et al. 1991; Sarin et al. 1993; Labropoulos et al. 2005; 

Engelhorn et al. 2012). These studies were subject to selection bias in terms of the 

inclusion criteria, due to the fact that they were either recruited from a clinical setting, 

were waiting treatment or had more severe forms of venous disease than the general 

population. Similarly, the study conducted by Engelhorn et al. 2012 had issues with 

the selection bias whereby only women were recruited through a private vascular 

laboratory, therefore not truly representative of the general population with venous 

disease. The findings from the above mentioned studies were difficult to generalise to 

the general population. Therefore more studies are required to address those gaps in 

the literature.  

 

Overall, the evidence from the literature is limited but it does demonstrate that venous 

reflux is associated with venous disease (Ruckley et al. 2002 and Robertson et al. 

2009), and longitudinal studies show that progression of venous reflux is associated 

with progression of venous disease (Sarin et al. 1993; Labropoulos et al. 2005; Schultz-

Ehrenburg et al. 2009). What remains unclear is the need to confirm these limited data 

and correlate deterioration (progression) of the disease with risk factors, the number 

of venous segments affected, and the site and patterns of reflux.  

 

The Edinburgh Vein Study follow-up will address those gaps, and those identified 

from these longitudinal studies. The study is a general population survey in which 

subjects were randomly selected from twelve general practitioner services, and 

included both males and females with a variety of potential lifestyle risk factors. 

Different methods of measurements are to be used such as questionnaires, clinical 

examination using Basle classification, duplex ultrasound scanning and coloured 

photographic slides (for training of observers and for reproducibility of results where 

possible). The Edinburgh Vein Study follow-up will quantify or define deterioration 
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or the natural progression of venous disease, as previous longitudinal studies have 

reported prevalence and sometimes incidence data at various phases of the study. In 

addition, it will attempt to answer some of the questions related to the natural 

progression of symptomatic and pre-symptomatic venous disease, and the risk factors 

associated with the aetiology of venous disease and venous reflux. These findings will 

guide clinicians in patient management. 
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Table 2.4 Characteristics of longitudinal studies identified from the literature review  

First author Year of study Duration of study Setting Sample size/number of limbs 
Response 

rate 

Widmer (Basle Study) 

1959-1962 

1965-1967 

1971-1973 

14 years Factory workers in Basle, Switzerland 4262 (3477 M, 785 F) 67.34% 

Schultz-Ehrenburg 

(Bochum study) 

1982-1983 

1986-1987 

1990-1991 

2001-2002 

20 years, subjects 

reviewed every 4,4 

& 8 years 

School pupils in Bochum, Germany 136 (49 M, 87 F) 18.37% 

Brewster 1989-1990 4 (6-13 years)* 
Patients on varicose vein surgery 

waiting list, Bristol Royal Infirmary 
304 (71 M, 233 F) 58.7% 

Sarin 1993 20 (15-27 years)* 
Patients on waiting list for varicose 

vein surgery, Middlesex Hospital 
36 (10 M, 26 F)/56 limbs --- 

Labropoulos 2005 43 months 
Patients who did not undergo venous 

disease treatment 
90 (31 M, 59 F)/116 limbs --- 

Engelhorn  2003-2009 33 (8-89 months)* 
Patients referred to a private vascular 

laboratory, Curitiba, Brazil 
92 F only/184 limbs --- 

 
 
* median (range) M: male 

--- Not specified  F: female 
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Table 2.4 (continued) Characteristics of longitudinal studies identified from the search  

First author Methods of measurement 

Rate of progression C2 

disease to higher disease 

stages 

Rate of 

development to 

venous ulcer 

Duplex findings Other findings 

Widmer (Basle Study) 

- Questionnaire 

- Clinical examination 

- Photography (colour 

slides) 

- Varicosities in 55% of 

subjects 

-Trunk varicosities in 20% 

(M) & 11% (F) 

-7% skin changes 

- 1% venous 

ulceration 
Not available 

-linear 

correlation 

between age 

trunk varices, 

telangiectasia & 

reticulars 

Schultz-Ehrenburg 

(Bochum study) 

- Questionnaire 

- Photoplethsymography 

- Physical examination 

- Doppler (all stages) 

- Colour-coded duplex 

scanning (Stage IV only) 

- Prevalence of trunk varices 

increased from 1.6 to 2.0% to 

11.0% 

- Prevalence of reticular 

increased from 10.7% to 

30% to 35.3% to 74.3% 

--- 

- Incidence of reflux in 

GSV was 4.4% to 

3.0% to 3.0% 

- Incidence of 

varices in GSV 

increased 0% to 

2.0% to 3.0% 

-Incidence of 

varices in SSV 

decreased 4.0% 

to 2.0% 

Brewster 

- Questionnaire 

- Clinical examination 

- Duplex ultrasound 

- 58% unilateral & 42% 

bilateral varicosities 

- 64% complained 

varicosities progressed 

- 22% patients progressed in 

skin changes 

 

- 3.9% 

progressed to 

venous 

ulceration 

- 72% venous 

incompetence in deep 

& superficial system 

- 85% patients with 

valve incompetence & 

skin changes 

Not available 

Sarin 

- Clinical examination 

- Colour Duplex scanning 

- Photoplethysmography 

- 31% new varicosities 

- 2.7% (1 patient) had 

lipodermatosclerosis 

No cases of 

venous 

ulceration 

- 27% (14 patients) 

developed new reflux 

at new sites 

- 18% patients 

progressed in reflux 

No significant 

difference in 

venous refilling 

times 

--- : Not specified  GSV: Greater Saphenous vein   SSV: Small saphenous vein   M: Male   F: Female
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Table 2.4 (continued) Characteristics of longitudinal studies identified from the search  

 

First author 
Methods of 

measurement 

Rate of progression C2 

disease to higher 

disease stages 

Rate of development to 

venous ulcer 
Duplex findings Other findings 

Labropoulos 
- Clinical examination 

- Duplex ultrasound 

- 11.6% progressed 

from C2-C3 (7 limbs) 

- 14.8% progressed 

from C3-C4 (4 limbs) 

- 73.3% (85 limbs) did 

not undergo any 

change 

- 12.5% progressed 

from C4-C6 

- 26.7% limbs had 

venous progression 

- 14.7% limbs had 

extension of pre-

existing reflux 

- 12.1% limbs had new 

venous reflux 

Not available 

Engelhorn  
- Duplex Doppler 

ultrasound 
--- --- 

- Prevalence higher in 

GSV & SSV (1st & 2nd 

visit) 

- Similar reflux pattern 

in left & right legs 

- Significant 

association in 

segmental & multi 

segmental reflux 

pattern 

Not available 

 
 
--- : Not specified 
GSV: Greater saphenous vein 
SSV: Small saphenous vein
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CHAPTER 3 

AIMS AND OBJECTIVES 

 

 

3.1 Aims of the Edinburgh Vein Study 

The baseline cross-sectional phase of the Edinburgh Vein Study was conducted 

between 1994 and 1996 and was designed with the aim of describing the prevalence 

and risk factors for venous disease in the general population. It was additionally 

devised to follow up the subjects in order to study the natural progression of venous 

disease.  In 2007, after a 13 year follow-up, a grant by the Chief Scientist Office (CSO) 

was awarded to facilitate the undertaking of the follow-up second phase of the study. 

The overall aims of the follow-up were:  

1.  To determine the natural history of asymptomatic venous incompetence in terms of 

deteriorating to overt trunk varicose veins and chronic venous insufficiency 

2. To ascertain whether venous incompetence is associated with the clinical 

deterioration of trunk varicose veins and chronic venous insufficiency 

3.  To determine which risk factors are associated with deterioration of trunk varicose 

veins and chronic venous insufficiency 

4.  To determine which clinical factors, such as site and severity of varicosities and 

pattern of venous incompetence are related to deterioration of trunk varicose veins and 

chronic venous insufficiency. 

5. To determine the quality of life measured at follow-up and its association with 

venous disease
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6. To determine the genetic heritability of venous disease and its association with 

progression of venous disease 

 

3.2 Aims of this thesis 

Some of the research questions that were addressed during the baseline and follow-up 

phases culminated in two PhD theses (one examining the incidence of venous disease 

and the other the deterioration of venous disease and venous reflux). This thesis solely 

concentrated on the deterioration of venous disease (trunk varicose veins, chronic 

venous insufficiency and telangiectasia) and venous reflux. Therefore, the specific 

aims of this thesis were the following:  

1. To measure the proportion of subjects who have deteriorated since the original 

baseline study in terms of degree of severity and site of varicosity for trunk varicose 

veins, CVI and telangiectasia. 

2. To measure the proportion of subjects who have deteriorated from the original 

baseline study as defined by duplex haemodynamic measurements. 

3. To measure the relationship between the following risk factors and deterioration of 

trunk varicose veins, CVI, telangiectasia and venous reflux: 

-  Obesity  

-  Smoking 

-  Physical activity  

-  Gastrointestinal habit  

-  Family history of venous disease (varicose veins or venous ulcer) 

- Other clinical factors such as: deep vein thrombosis, pregnancy, hormonal 

replacement therapy, and oral contraceptive therapy 
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4. To measure the relationship between incompetence in specific venous segments at 

baseline study as a risk factor for the deterioration of trunk varicose veins and CVI and 

telangiectasia.  

 

3.3 Objectives of the present thesis 

In order to meet the aims of this thesis, some of the broader aims of the original study 

were narrowed down, and the following tasks were undertaken by the author: 

1. Development of a definition for deterioration of trunk varicose veins, CVI and 

telangiectasia. This was achieved by referring to the literature and dialogue with 

experts in the field. This definition was:  

 A change in grade of severity (BASLE classification) to include I- II (mild to 

moderate, I-III (mild to severe), or II-III (moderate to severe) 

 A change in the location of trunk varicose veins and CVI (unilateral to 

bilateral)  

 A change in severity within the CEAP classification for CVI 

2. Development of a methodology to compute deterioration of venous disease 

(worsening) via writing of syntax and codes within the statistical package (SPSS 

versions 14 and 19)  

3. Adopting a definition for deterioration of venous reflux was developed from the 

literature review and talking to experts in the field. This was defined by:  

 An increase in number of vein segments  

 A change in location in the limbs (unilateral to bilateral) 

 A change in the severity of venous reflux defined by change in duration 

(cut-off point ≥0.5 seconds) 
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4. To develop a methodology to compute the deterioration of venous reflux 

(worsening) through generating syntax and codes for the statistical package (SPSS 

versions 14 and 19) by: 

- Specific vein segments 

- Number of segments 

- Venous system (deep, superficial and combined) 

 

5. To select potential lifestyle risk factors, informed by the study at baseline, and 

excluding those with no significant association (intestinal frequency, defecation 

frequency, dietary intake). Analyses relating these factors to deterioration were carried 

out and were applied using logistic regression modelling to calculate adjusted and 

unadjusted odds ratios. 
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CHAPTER 4 

METHODS 

 

4.1 Introduction 

The overall aim of this study was to determine the lifestyle and clinical characteristics 

related to deterioration of venous disease. This chapter describes the methods used in 

the Edinburgh Vein Study follow-up.  

 

4.2 Study design and population  

The Edinburgh Vein study follow-up was a population based cohort in which the study 

sample already examined at baseline in 1994 – 1996 underwent a 13-year follow up 

examination. The baseline sample was a random sample of the general population aged 

18 to 64 years.  

The target population comprised the survivors of the original 1566 individuals aged 

between 18 to 64 years of age from the general population who underwent a 13 year 

follow up examination. At baseline it was calculated that approximately 1500 subjects 

were required to have 95% power at the 5% level of significance, in order to detect a 

7% difference in the prevalence of varicose veins between the males and females (13% 

males and 20% female) (Evans 2002). The calculation was as follows: 

 

Number of subjects in each sex =  p¹ (1-p¹) + p² (1-p²) * f(α,β) 

       (p²-p¹)² 
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Where  

p¹: prevalence of varicose veins in females 

p²: prevalence of varicose veins in males 

α: type I error (probability of detecting a significant difference in prevalence when 

both sexes have an equal prevalence, the risk of false positive result) 

β: type II error (probability of not detecting a significant difference in prevalence 

when there really is a difference in prevalence between the sexes, the risk of false 

negative result). 

1-β: the power to detect a difference of magnitude p¹-p² 

 

In the Edinburgh Vein Study: 

p¹=0.20 p²=0.13 α=0.05  β=0.05 (95% power) 

Number of subjects in each sex =   (20*80) + (13*87)*13  = 725 

       (87-80)² 

With an precision of +/- 2% for the prevalence, the calculation was the following: 

Number of subjects in study:   p (1-p)     =  0.20 (1-0.20) =  1600 

                   se²       (0.01)² 

p= prevalence of varicose veins 

se= standard error of the prevalence (the precision divided by two) 
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4.3 Recruitment 

In the original Edinburgh Vein Study, conducted between May 1994 and April 1996, 

1566 subjects took part, and were selected from 12 general practices geographically 

and socioeconomically distributed throughout the city. The subjects were selected 

using an age stratified sex-specific sample from the computerised age-sex registers of 

the practices (Evans et al. 1997).  

In the follow-up study, details of subjects at baseline were sent to Practitioner Services 

Division (PSD) of the NHS National Services Scotland to link their name and date of 

birth to the Lothian Community Health Index (CHI) (Figure 4.1). The aim was to 

provide updated addresses and identify the general practices where these subjects were 

registered. This linkage also provided information regarding subjects who had died or 

emigrated and who were eventually excluded from the list invited to take part in the 

follow-up. Subjects who resided in Scotland were sent an invitation letter, patient 

information sheet, and newsletter reminding them of the results at baseline, and a reply 

form with a prepaid envelope (Appendix 1, 2, 3, 4). Once subjects agreed to 

participate, an appointment was arranged by telephone and then a confirmation letter, 

map, and questionnaire (Appendix 5) were posted to them. One week prior to 

appointment, subjects were contacted by telephone to remind them of their 

appointment. 

 

Subjects who returned the reply forms and who refused to participate in the study were 

classified as ‘refusal’. Those who failed to attend a confirmed appointment were 

offered further options for appointments by telephone, up to a total of three 

appointments. Those who initially agreed to participate but then withdrew from the 

study were counted as ‘withdrawals’. Subjects who initially agreed, but subsequently 

withdrew, were asked to complete a one page questionnaire administered by telephone 

(Appendix 6). Questions were asked about previous diagnosis, treatment of varicose 

veins, reasons why they were unable to attend, and whether they themselves thought 

they had varicose veins.  
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Subjects who did not respond to two invitation letters, were contacted by telephone 

(when available), up to three occasions, and if still no reply was made, they were 

deemed ‘non responders’ (Figure 4.2).  

For subjects who agreed to participate in the study but were unable to attend 

appointments during the day, early morning and evening appointments were offered 

at the research facility. All subjects who attended an appointment were reimbursed for 

any travel expenses incurred. For subjects no longer residing in Scotland but still living 

in the UK, the health authority where the subject was registered with a general 

practitioner was provided. Consequently, a letter signed by the research fellow and 

principal investigator was sent to the health authority (Appendix 7) stating the reasons 

for requesting subjects’ contact details and providing a brief description about the 

follow-up study. Also, subjects who had died since participating at baseline were 

excluded and removed from the list of subjects.  

Subjects who were not registered with a general practitioner and whose addresses were 

not known and could not get a response from Health Authority were classified as 

‘unable to trace’ (Figure 4.3).  
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Figure 4.1: Recruitment cycle for the Edinburgh Vein Study follow-up 
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Figure 4.2: Recruitment process for EVS follow-up study for non-responders 
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Figure 4.3: Recruitment process for the Edinburgh Vein Follow-Up Study for 
subjects unable to be traced 
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4.4 Study measurements 

Clinical examinations occurred at the Wellcome Trust Clinical Research Facility 

(WTCRF), Western General Hospital, Edinburgh where subjects were examined by a 

member of the study team. The team consisted of two research nurses from the 

WTCRF (observer 1 and observer 2), a research fellow (observer 3) and the author 

(observer 4). The clinical examination involved the following measurements: self-

administered questionnaire, height and weight, duplex ultrasound scan of leg veins, 

clinical classification of venous disease and three photographs of legs.  

All subjects were requested to peruse a consent form and sign two copies before the 

examination. One copy was handed to the subject and the other was kept in their file. 

Subjects were asked to provide details of their general practice and an emergency 

contact. When examined by a member of the research team, subjects’ ethnic origin 

was recorded as one of the following: White Caucasian, African, Indian, Chinese or 

‘other’. Data from the clinical examination was documented on a recording form 

(Appendix 8) with each subject having a unique study number, used as a reference, to 

guarantee security and confidentiality when coding and analysing the data. The 

database was password protected, and the subjects’ files were stored in locked filing 

cabinets only accessible by the research fellow and the author.  

 

4.4.1 Questionnaire 

Prior to the examination, all subjects completed a self-administered questionnaire 

(Appendix 5) which was checked by a member of the study team at the appointment. 

The questionnaire included sections from the questions administered at baseline, such 

as information obtained about mobility at work, past relevant medical history including 

details of any treatment for varicose veins, family history of venous disease, leg 

symptoms, smoking history, obstetric history, history of oral contraceptive use and 

hormonal replacement therapy for female subjects. Mobility at work was also 

documented. In addition, questions regarding patient-reported symptoms and quality 

of life were obtained from the recently developed VEINES-QOL/Sym (Lamping et al. 

2003). These items included symptoms related to venous disease of the leg, limitation 
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in daily activities, time of day with symptoms of greatest intensity, change in 

symptoms over the past year and psychological impact of venous disease.  

 

4.4.2 Height and weight 

Subjects’ height was measured without shoes using a free standing ruler on a heavy 

base. Weight, without shoes or outer clothes, was measured to the nearest 100g on a 

digital scale. Body mass index (BMI) was calculated using the equation: 

BMI= weight (kg)/height(m)² 

4.4.3 Duplex scanning 

The duplex scan was performed using ATL HDI 5000 scanner (Mount International 

Ultrasound Services) using a 5.0 MHz linear probe, where each appointment lasted 

one and quarter hours. Cephalad venous flow was induced using a pneumatic cuff 

placed around the calf which is rapidly inflated and deflated using an automatic cuff 

inflator. A pressure of approximately 110 mm Hg was used to inflate the cuff. A 

minimum period of five seconds was provided between compressions in order for the 

blood to refill in the leg (Appendix 9). All four examiners underwent extensive training 

in duplex scanning, held by a consultant radiologist and two vascular scientists. 

Examiners practiced on volunteers to improve their technique and accuracy in 

measuring venous reflux. Each observer underwent a competency based test, in which 

a vascular scientist assessed their ability to scan. Only when observers were 

sufficiently competent, were they permitted to start the study examinations.  

Prior to the scan, information regarding history of varicose vein operations, episodes 

of recurrent fainting or blackouts and current use of hypotensive drugs was recorded.  

Each subject was examined on a tilting couch (Mount International Ultrasound 

Services) at an angle of 45º which was used in the baseline Edinburgh Vein Study 

(Evans 2002). This position was chosen to provide subjects support, and to minimise 

fainting during procedures while still allowing gravity to act in the leg veins. If subjects 

felt faint, the angle was lowered to 30º. When scanning the veins in the thigh, subjects 
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stood with their back against the couch and the leg to be scanned everted and bent 

slightly at the knee with their weight on the opposite leg. For examination of the veins 

behind the knee and in the calf, subjects stood facing the examiner with their side 

against the couch. Once more, the leg to be scanned was slightly bent at the knee, and 

subjects were encouraged to assume most of their weight on the opposite leg. If 

subjects had incompetence in their veins, a report summarising the classification of 

venous disease and duplex scan results was sent to their general practitioner. 

Two measures of reflux were recorded and the average of the two recordings was used 

for analysis.  The following vein segments were measured within the deep and 

superficial veins of both legs.  

 

Deep veins (Figure 4.4): 

1. Common femoral vein (CFV) proximal to the saphenofemoral junction (SFJ) 

2. The superficial femoral vein (SFV) approximately 2cm distal to the SFJ and in the 

lower third of the thigh (femoral vein) 

3. The popliteal vein (POP) above and below the knee 

 

Superficial system (Figure 4.5 a,b): 

1. Greater saphenous vein (GSV) distal to the SFV, in the lower third of the thigh, and 

in the upper and lower calf. 

2. Small saphenous vein (SSV) distal to the saphenopopliteal junction (SPJ).  

When cephalad venous flow was induced using the cuff, reflux was identified on the 

Doppler spectrum, and two spectra were selected at each site to measure duration of 

reflux by placing the cursors at the beginning and at the end of the reflux (Figure 4.6). 

Reflux time was calculated to the nearest hundredth of a second, to a maximum of six 

seconds, this being limited by the size of the screen. Reflux was defined as present 

when the valve closure time was ≥0.5 seconds. The cut-off point used to define 
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significant reflux was largely proposed in the literature as any reflux greater or equal 

to 0.5 sec (Araki et al 1993; Masuda et al 1994; Neglen and Raju 1993; Welch et al 

1996), and this was the measurement used in the Edinburgh Vein Study at baseline 

(Evans 2002) and follow-up.  

All spectra and reflux measurements were saved in the hard drive of the duplex scanner 

under the subject’s unique study/reference number. If the one of the examiners 

encountered a technical difficulty or query during scanning, the subject was invited to 

have a second scan performed by a consultant radiologist.  
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Figure 4.4 Vein segments (deep system) (Tibbs 1992) 

 

1) Common femoral veins 

2) Superficial femoral vein origin  

3) Femoral vein (lower third of thigh) 

4) Popliteal above knee 

5) Popliteal below knee 
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Figure 4.5 (a) Vein segments (superficial system) (Tibbs 1992) 

                  

 

1) Greater saphenous vein (origin) 

2) Greater saphenous vein (lower third of thigh) 

3) Greater saphenous vein (upper calf) 

4) Greater saphenous vein (lower calf) 
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Figure 4.5 (b) Vein segments (superficial system) (Tibbs 1992) 

 

5) Small saphenous vein  
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Figure 4.6 Measurement of reflux by duplex scanning for reverse flow below 

the baseline lasting for approximately 3 seconds (Allan and Gallagher 2006) 

 

                

 

 

1) Reverse flow lasting 3 seconds.  

 

 

 

 

 

 

1 
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4.4.4 Leg examination  

After duplex scanning, the subjects’ legs were examined while in a standing position 

for a minimum of two minutes in order to allow the blood to pool in their legs. Any 

notable findings on the leg were documented. Scars from previous varicose vein 

operations were marked using water soluble ink. For identification purposes, subjects 

were photographed, beside their unique five digit study number, by a medical 

photographer in the research facility. The camera settings and lighting was adapted by 

the photographer based on the subject’s size and skin colour, to ensure the highest 

quality photo was achieved. Where medical photography was unavailable, the study 

camera which was kept as a back-up in the research facility was employed (WTCRF).   

 

The classification system for leg examination was slightly different to that adopted at 

baseline. In the baseline study, the Basle classification (Widmer 1978) was adopted as 

a method of measurement rather than CEAP classification as it was not available when 

the initial study was designed. However, the CEAP classification was developed in 

1994, and is now the standardised and acceptable method for diagnoses and 

classification of venous diseases (Eklof et al. 2004). In the follow up study, both the 

Basle study and the CEAP classification for venous disease were used to make direct 

comparison between results at baseline and follow up, also to compare with findings 

from other studies. All examiners in the follow-up study were trained by the research 

fellow. The research fellow was trained by the investigator from the original study, 

with the use of photos from the Basle and baseline study.  

 

When subjects were assessed for site and severity of clinical disease, they were 

requested to stand on a specially constructed, raised platform, with their feet in three 

positions, similar to those adopted in the baseline study (Evans 2002): facing the 

examiner with heels together, facing away from the examiner in a similar position and 

facing away from the examiner with heels together (Figure 4.7).  
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Figure 4.7 Standard positions for examination of subjects in the Edinburgh 

Vein Study at follow-up  

                                         

    (A) 

                                         

    (B) 

                                         

    (C) 

(A) Subject facing the examiner with heels together and forefeet spread apart 
(B) Subject away from examiner with forefeet parallel 
(C) Subject away from examiner with heels together and forefeet spread apart  
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4.4.5 Venous Disease classification 

The CEAP classification was not available at the time the baseline study was set-up; 

consequently, the Widmer classification was employed and, for consistency, was also 

used for the follow-up study. As far as the literature was concerned, at the time, there 

was no alternative scientific methodology or means of assessing and classifying 

venous disease other than Widmer’s classification. It was not possible retrospectively 

to convert the baseline analyses to CEAP terminology; subsequently, wherever 

feasible, appropriate references and correlations with CEAP classification have been 

executed. According to the Basle Study, classification of varices was divided into three 

types: trunk varices, reticular varices and hyphenweb varices (small intradermal 

venectasis, otherwise known as telangiectasia (Figure 4.8). Reticular varices were 

‘dilated, tortuous subcutaneous veins not belonging to the main trunk or its major 

branches’. Trunk varices were ‘dilated, tortuous trunks of the saphena magna or parva’ 

(long or short saphenous) vein and their branches of the first or second order (Widmer 

1978). Each of these three types was divided into three grades of severity according to 

the degree and extension of tortuosity and prominence, with grade I being the least 

severe (mild), grade II being moderate, and grade III being the most severe.   

As mentioned earlier, classification of venous disease occurred through standardised 

clinical examination and use of photographic evidence (mentioned below). Grading in 

the follow-up study was done in exactly the same way as for the baseline study, 

including reference to photographs from the Basle study.  

Grading of legs was accomplished separately for the left and right legs, and in 

reference to the baseline study. Grade I trunks ranged from ‘small discrete visible or 

palpable length of dilated trunk veins to more obvious but not grossly dilated trunk 

varicose veins’, grade II trunks were ‘more extensive and/or more grossly dilated trunk 

varices’ and grade III were varices ‘at the most severe end of the spectrum’ (Evans 

2002). Each leg was graded separately and the leg with the highest severity score was 

used to classify by subject. Also, the front and rear (back) sides of the left and right 

legs were combined using the highest severity score.  

 



 

90 

  

In addition, CVI was assessed, which included corona phlebectatica (venous flare at 

the ankle), oedema, skin changes such as pigmentation, eczema, lipodermatosclerosis 

or atrophie blanche, and healed or active venous ulceration (Figure 4.9).  

In the Basle study, the grades of CVI that corresponded to the CEAP classification of 

venous disease were as follows: grade I CVI corresponded to class 3 of CEAP (corona 

phlebectatica or oedema); grade II CVI corresponded to class 4 (skin changes such as 

pigmentation, eczema, lipodermatosclerosis, atrophie blanche and hypodermitis); and, 

grade III CVI corresponded to class 5 and 6 of CEAP (healed or active ulceration).  A 

table comparing CEAP and Widmer classification is shown in Table 4.1.  
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Figure 4.8 Trunk varicose veins, telangiectasia and reticular varices 

(CEAP classification)  

          

 

 Grade III trunk varicose veins left and right thigh (C2 CEAP 
Classification) 

 Grade III telangiectasia around right and left shin (C1 CEAP 
Classification) 

 Grade I reticular veins  around ankles (C1 CEAP Classification) 
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Figure 4.9 Chronic venous insufficiency classification: CEAP classification  

 

    

                              

 Corona (C3 CEAP classification) and Pigmentation (C4a CEAP classification) and 
Lipodermatosclerosis (C4b CEAP classification) on lower leg 
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Table 4.1 Classification of venous disease using Widmer’s (Basle) classification and 

corresponding to CEAP classification  

 

Basle Classification  CEAP classification  

Trunk varices (I, II, III) Class C2 

Reticular varices (I, II, III) Class C1 

Telangiectasias (I, II, III) Class C1 

Grade I CVI Class C3 (corona or oedema) 

Grade II CVI 

Class C4 (pigmentation, eczema, 

lipodermatosclerosis, atrophie blanche, 

hypodermitis) 

Grade III CVI Class C5-C6 healed or active ulcer 

  

I, II, III (degree of severity: mild, moderate, severe) 
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4.4.6 Photographs 

Three digital photos were taken while subjects were in the examining positions 

described above. The digital photographs, where available, were then independently 

analysed by two members of the research team who did not examine the subject in the 

clinic. If the two observers differed by less than two grades in each category, 

discussion between these two observers was undertaken and a consensus was reached 

for each subject. If differences in classification between the two observers were two 

or more grades, they were then resolved by discussion with an experienced clinician. 

This method produced two independent classifications for each subject, one based on 

the clinical examination by one of the observers and one other based on photographic 

evidence independently analysed by two observers.  

 

4.5 Other measurements  

At follow-up, the social class of subjects and non-subjects were compared using the 

1991 Census measured at the baseline. At baseline, social class distribution of the 1566 

study subjects were compared with the City of Edinburgh population using figures for 

a 10% sample obtained from the City of Edinburgh population aged 16 and over 

(General Register Office for Scotland 1993) (Evans 2002). Using the Standard 

Occupational Classification, Office of Population Censuses and Surveys (1991), 

subjects at baseline were divided into five social classes. Social class I included 

professional occupations, social class II include managerial and technical occupations, 

social class III N (non–manual) included skilled occupations, social class III M 

(manual) included manual skilled occupations, social class IV included partly-skilled 

occupations and social class V included unskilled occupations. Social class I to IIIN 

were categorised into non-manual, while social class IIIM to V fell into the manual 

category. Students, housewives and armed forces were excluded from the comparison 

at baseline (Evans 2002).  
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Also at the follow-up, social class of study subjects at follow-up (880 subjects) were 

compared to the City of Edinburgh using 12,428 postcodes from the SIMD (Scottish 

Index of Multiple Deprivation, 2009) which identified small area concentrations of 

multiple deprivation across all of Scotland and combined 38 indicators across seven 

domains, these included: health, employment, income, housing, education, skills and 

training, geographic access, and crime. The main output from SIMD - the SIMD ranks 

– was used to compare data zones by providing a ranking from rank 1 most deprived, 

to rank 5 least deprived. In the follow-up study, each subject (880 subjects) was 

provided with a rank based on their updated postcode. The ranks were compared to the 

ranks of City of Edinburgh. 

 

The variables measured at baseline and follow-up were extrapolated from previous 

cross-sectional studies that displayed evidence of risk associated with prevalence and 

incidence of venous disease (Mekky et al. 1969, Malhorta 1972, Da Silva et al. 1974, 

Beaglehole 1986, Novo et al 1986, Brand et al 1988, Schultz-Ehrenburg et al 1992). It 

was postulated that evidence on risk factors for developing venous disease might affect 

deterioration. The variables referred to in the prognostic study related to demographic 

characteristics which included age, gender, social class, body mass index, and ethnic 

minority. Other specific variables included mobility at work (sitting at work, standing 

at work, walking at work, heavy lifting), previous varicose vein history (operation, 

injection of veins, compression therapy), family history of venous disease (varicose 

vein or venous ulcer), smoking history, obstetric history (number of times pregnant), 

history of oral contraceptive use and hormonal therapy use. Some variables relating 

gastrointestinal habit which were measured at baseline were excluded at follow-up as 

they were not significant at baseline (Lee et al 2001), these included cereal fiber intake, 

vegetable intake, total fiber, intestinal transit time, and defecation frequency. Strain to 

start passing stools and strain to finish passing stools were the variables measured at 

baseline and used in the prognostic study. Other variables that were used in the follow 

up study were duplex ultrasound scanning measurement, leg examination (front, back, 

left and right), and photographic evidence.  
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4.6 Statistical analysis  

The data collected were entered, coded, cleaned and double entered onto the University 

of Edinburgh main frame computer system by the research fellow and the author using 

Access database. The data was cleaned and then transferred to SPSS statistical package 

(14 and 19) to carry out statistical analysis. For analysis, the following statistical tests 

were used: chi-squared test and Fisher’s exact test (if the expected frequencies in each 

cell were small) to test categorical data for two groups; chi-squared test for trend for 

categorical data with more than two categories; Kappa score to measure agreement 

between two categorical variables (e.g. grades from two observers). The Kappa score 

is a reliable method of measurement and is used to assess reliability of agreement when 

assigning categorical data; it takes into account agreement when two observations are 

unrelated after removing any agreement which could occur by chance.  

 

Percentage agreement was also employed to measure agreement (calculating the ratio 

of the number of times two observers agreed divided by the total number of 

observations performed). In those instances where a Kappa score could not be 

calculated (for example, when having an asymmetric table or 100% agreement – see 

section 6.2.3), the percentage level of agreement was reported. When there is total 

agreement, the Kappa score is +1.00 (upper limit), whereas a Kappa score of zero 

indicates agreement as a result of chance (Kirkwood and Sterne 2003).  

 

The paired non-parametric Wilcoxon signed rank test was used to assess the measure 

of agreement for numerical data. In addition, logistic regression was used to identify 

predictors of the binary dependent variable (disease yes/no). The variables (covariates) 

included gender, age group, social class, body mass index, family history of venous 

disease, history of deep vein thrombosis, cigarette smoking, pregnancy, hormone 

replacement therapy and oral contraceptive use, gastrointestinal habits, and mobility 

at work. The models were initially adjusted for age group and gender since these were 

likely to be used as potential confounding factors. Odds ratios were calculated for each 
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independent variable in the model, and ‘ENTER’ was the default method of entering 

the covariates. For categorical variables, appropriate reference categories were defined.  

Because of the small sample size for subjects with CVI and venous reflux progression, 

variables that showed univariate associations at a 5% significance level or lower were 

considered for inclusion into the multivariate model. Similar criteria were used for 

analysis relating to trunk varicose veins and telangiectasia deterioration. When 

analysing venous reflux data (Chapter 10), a slightly less conservative approach was 

considered, and potential predictors were chosen if they showed a 10% significance 

level or lower on univariate analyses. In all analyses, two-sided P-values were used. 

 

The terms odds ratio and relative risk are often used interchangeably in the medical 

literature. For rare outcomes, the odds ratio is approximately equal to the relative risk, 

However, when the outcome is common and multiple exposures are examined, this 

may not be the case. In this thesis, the term ‘risk’ and ‘odds’ are used interchangeably; 

however, both refer to the interpretation of the odds ratio from the logistic regression 

models. 

 

4.7 Quality control  

Several quality control exercises were carried out during the study to identify and 

compare any differences arising between the four observers in the research team. This 

included independent examination of the subjects to compare venous reflux 

measurements and venous disease classification by all four members of the research 

team.  

Preliminary analysis showed some discrepancies with the results at follow-up; 

consequently, some variability studies were conducted: 

1- The clinical examination of subjects was compared to the photographic 

classification that was available for 679 of the 880 subjects in the follow-up 

study. The findings demonstrated that telangiectasia and reticular veins, and 
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corona (a form of chronic venous insufficiency- C3 CEAP classification) were 

more likely to be classified at a higher grade at the photographic classification, 

while trunk varicose veins and other forms of chronic venous insufficiency 

were more likely to be classified at a higher grade by the clinical examination.   

2- Also, a comparison in the prevalence rates of the clinical classification was 

performed for each of the four observers. This analysis highlighted two 

observer errors:  

- Observer 3 reported fewer grade I trunk varicose veins at the 

clinical classification than the rest of the observers. However, when 

the photographic classifications of this observer were compared to 

the other three observers, there was no difference in the prevalence 

of grade I trunk varicose veins in this case. This suggested an under 

reporting at clinical classification. 

- Observer 2 reported a higher prevalence of eczema (C4a CEAP 

classification) compared to the other three observers. However, this 

observer indicated having a different criterion for the classification 

of eczema. 

 

As a result, the following adjustments were made to the dataset: 

 

1- For telangiectasia and reticular veins: classification was based on photographic 

evidence where available, as this was considered the most accurate, and was 

based on independent observations by two members of the research team 

2- For trunk varicose veins: classification was based on clinical evidence. For 

subjects examined by observer 3, a grade 0 at clinical examination was adjusted 

to grade I (if that was the case in photographic evidence). 

3- For CVI: classification was based on clinical evidence with some adjustments 

for corona and eczema. As corona was seen more frequently in photographic 
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classification than in clinical, the data from the photographs was considered to 

be more accurate and was used instead.  

4- For observations by observer 2, eczema was based on photographic criteria as 

it was known that it was over-reported on clinical classification.  

 

Other quality control assessments included comparison of measurements at baseline 

and follow-up, where a random sample of 100 photographs from the baseline study 

were independently classified by observers 3 and 4 (1 and 2 not available) at follow-

up, to check for any difference on observer variability between the observers at 

baseline and follow-up. Measures of agreement were obtained, the results of which are 

discussed in more detail in Chapter 6.  

 

Methods of measurement for observers at follow-up were also compared by measuring 

inter and intra observer variability for venous reflux measurement (all observers) and 

venous disease classification (observers 3 and 4). Due to time constraints and 

commitments to other research projects, the research nurses in WTCRF (observers 1 

and 2) were able to measure venous reflux only. Subjects were invited for a second 

screening of their legs, and were assessed by the same observer to measure intra 

observer variability, and then by a second observer to measure inter observer 

variability. To simplify calculations for inter observer variability, observer 1 was 

paired with observer 2, and observer 3 was paired with observer 4. The results of these 

findings are discussed in more detail in Chapter 6.  These measurements were 

compared with the measurements at the first initial visit. To make the data comparable, 

the measurements of the first visit for venous disease classification (trunk varicose 

veins and CVI) were based on data that has not been adjusted.  
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CHAPTER 5 

RESULT I 

STUDY POPULATION CHARACTERISTICS AND RESPONSE 

 

 

5.1 Introduction 

In order to understand the representativeness of the study population, analysis was 

undertaken of the response rates and the subjects’ characteristics in accordance to age, 

sex, social class, previous history of venous disease (telangiectasia, reticular, and trunk 

varicose veins) and venous reflux. In this chapter characteristics of the study 

population measured at baseline are compared in subjects and non-subjects in the 

follow-up study. Also, characteristics of the study subjects at follow-up are discussed 

and compared to the wider population.   

 

5.2 Recruitment and response rate  

A flow-chart of the recruitment is shown in Figure 5.1. Of the total number of subjects 

(1566) who participated in the baseline study, 110 were not eligible to take part in the 

follow-up study. Of those 110 subjects, 101 had died by the time of follow-up (6.4% 

of 1566) and 9 had emigrated (0.6% of 1566).  

The response rate was calculated by excluding these 110 subjects from the 

denominator and resulted in a final response rate of 60.4% (880/1456). The details of 

subjects and non-subjects in the Edinburgh Vein Study (EVS) follow-up study are 

displayed in Figure 5.1. Of the remaining 1456 subjects who were eligible to take part 

and invited to the study, 14 subjects (1.0%) were classified as ‘unable to trace’ and 

were people who moved away and could not be traced through Health Authorities. 

Subjects who did not wish to participate in the study were classified as ‘refusals’ and 

accounted 172 (11.8%). Those who did not respond to two invitation letters, were 

contacted by telephone on three different occasions, if their numbers were available. 
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In case there was still no response, they were deemed ‘non-responders’ (321 subjects, 

22.0%). Those who agreed to participate initially and subsequently withdrew from the 

study were classified as ‘withdrawals’ and accounted for 69 subjects (4.7%). As a 

result, a total of 576 of the 1456 subjects did not take part in the follow-up and were 

classified as ‘non-participants’. Therefore, a total of 880 participants were eligible and 

agreed to participate in the follow-up study; they were classified as ‘participants’.  
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Figure 5.1: Recruitment flow chart for the Edinburgh Vein Follow-Up Study  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 * Unable to trace: moved away and could not be traced through health authorities 

                 ** Refusals: returned reply forms and refused to participate    

                 § Non responders: did not respond to invitation letters and telephone contact 

 † Withdrawals: initially agreed but then withdrew 

Deceased n=101 (6.4%) 

Emigrated n=9 (0.6%) 

Sent invitations 

N=1442 

Follow-up examination 

N=880 (61.4%) 

** Refusals n=172 (11.8%) 

§ Non-responders n=321 (22.0%) 

*Unable to trace n=14 (1.0%) 

†Withdrawals n=69 (4.7%) 

Agreed to participate 

N=949 

Baseline Edinburgh Vein Study 

N=1566 

Eligible Participants at baseline 

N=1456 
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5.3 Response by gender  

The response by gender is shown in Table 5.1. Among those 110 subjects not available 

for follow-up, more males than females had died during the 13 year follow-up (8.7% 

males versus 4.6% females). Among non-participants, there was an even distribution 

between males and females in the ‘non responders’ (21.6% males compared to 19.6% 

females), and those ‘unable to trace’ (0.9% males and females). However, more 

females than males declined to participate in the follow-up study (12.6% compared 

with 9.0% respectively), similarly for subjects who withdrew (5.2% females compared 

with 3.4% males). Among participants, the percentage of males and females agreeing 

to participate in the follow-up study was similar (55.8% males versus 56.5% females).  

There was no statistically significant gender difference among participants and non-

participants (p=0.49). Of the 880 participants, 55.7% were females and 44.3% were 

males. Among non-participants, 57.6% were females 42.4% were males (Table 5.2).  
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Table 5.1 Response of subjects by gender from the baseline population at 

follow-up  

 
Male 

N (%) 

Female 

N (%) 

Total 

N (%) 

Not invited to take part     

Deceased 61 (8.7) 40 (4.6) 101 (6.4) 

Emigrated 4 (0.6) 5 (0.6) 9 (0.6) 

    

Non participants in 

follow-up study 
   

Unable to trace  6 (0.9) 8 (0.9) 14 (0.9) 

Refusals 63 (9.0) 109 (12.6) 172 (11.0) 

Non responders  151 (21.6) 170 (19.6) 321 (20.5) 

Withdrawals 24 (3.4) 45 (5.2) 69 (4.4) 

    

    

Participants in the follow-

up study 
   

Examined 390 (55.8) 490 (56.5) 880 (56.2) 

    

 

Total 

 

699 (100.0) 

 

867 (100.0) 

 

1566 

(100.0) 
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Table 5.2 Gender distribution of participants and non-participants in the follow-

up study as measured at baseline 

 

 
Females 

N (%) 

Males 

N (%) 

Total 

N (%) 

P-value * 

Participants 490 (55.7) 390 (44.3) 880 (100.0) 

0.49 Non-participants 332 (57.6) 244 (42.4) 576 (100.0) 

Total 822 (56.5) 634 (43.5) 1456 (100.0) 

 

* From chi square continuity correction  
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5.4 Response by age  

At follow-up, the mean age for participants was 60.1 years (60.4 for males and 59.7 

for females). Using baseline measurements, participants were slightly older than non-

participants (46.6 years versus 41.8 years respectively) (p-value <0.01, data not 

shown).   

 

There was a statistically significant difference between participants and non- 

participants and age at baseline (p-value <0.01, Table 5.3). Among the study 

participants, a high percentage of subjects were in the 45 to 54 years age group 

(32.3%), followed by subjects aged 55 to 64 years (27.7%). Among the non-

participants, age groups were almost equally distributed 22.7% among the 25 to 34 

years age groups, 23.1% among the 55 to 64 years age groups, and 23.6% in the 35 to 

44 year age groups. In both participants and non-participants, the lowest percentage of 

participants was in 18 to 24 years group, 4.9% and 12.7% respectively.  
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Table 5.3 Age group distribution of participants and non-participants in follow-

up study as measured at baseline 

 

*From chi-square linear trend test 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Age groups 
Participants 

N (%) 

Non-participants 

N (%) 
Total P-value* 

18-24 years  43 (4.9) 73 (12.7) 116 (8.0) 

<0.01 

25 - 34 years 119 (13.5) 131 (22.7) 250 (17.2) 

35 - 44 years  190 (21.6) 136 (23.6) 326 (22.4) 

45 - 54 years  284 (32.3) 103 (17.9) 387 (26.6) 

55 - 64 years  244 (27.7) 133 (23.1) 377 (25.9) 

Total 880 (100.0) 576 (100.0) 1456 (100.0) 



 

108 

  

5.4.1 Comparison of age among study participants at follow-up with the City of 

Edinburgh population  

At follow-up, the age of participants was compared with that of the City of Edinburgh 

population (General Register Office for Scotland 2010) and was categorised according 

to sex. The age groups for the EVS follow-up were regrouped to match the age groups 

of the City of Edinburgh population. Age groups 0 to 15 and 16 to 29 from City of 

Edinburgh could not be included in the analysis as there were no participants from 

these age groups at the follow-up stage of the study. Among males and females, there 

was a statistically significant difference in age groups among study participants and 

City of Edinburgh population figures (p<0.01) (Figure 5.2). There was a higher 

proportion of males among the 30 to 44 age group in City of Edinburgh compared with 

the EVS sample (40.2% versus 10.8% respectively). Whereas, in the 60 to 74 age 

group, the proportion was higher in study participants compared with the City of 

Edinburgh population (45.1% versus 19.6%). The proportions were similar in age 

groups 45 to 59 and above 75 years between City of Edinburgh population and study 

participants (30.7% versus 33.1% in 45 to 59 age group and 9.45% versus 11% in age 

group above 75 respectively).  

In females, the proportions were higher in City of Edinburgh population compared 

with the study participants among the 30 to 44 age group (36.0% versus 14.3% 

respectively) and above 75 years of age (14.4% versus 8.8% respectively), but lower 

in the age group 60 to 75 (20.4% versus 45.3%). The proportions were similar among 

the 45 to 59 age group (29.3% versus 33.1% respectively).  

 

 

 

 

 



 

109 

  

Figure 5.2 Age distribution of males and females in the follow-up study 

participants compared to that of the City of Edinburgh  

 

 

 

P-value from chi-square <0.01 (for males and females) 

(General Register Office for Scotland 2010) 
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5.5 Ethnic origin 

In the follow-up study, 99.6% of the study participants were white Caucasian; one was 

Indian (0.1%), two were of Chinese origin (0.2%), and another one was ‘other-mixed 

race’ group (0.1%). The 2001 Census revealed that the City of Edinburgh had a slightly 

lower percentage of white Caucasian (95.9%) than the study sample. Ethnic minorities 

with the highest representation were ‘other’ groups (1.5%) (Caribbean, African, Black 

Scottish or other black, any mixed background, other ethnic group) followed by 

Pakistani and other South Asian (1.3%). Minorities representing Indians comprised 

0.5%, while Chinese comprised (0.8%).   

 

5.6 Body mass index 

The mean body mass index (BMI) among participants and non-participants was 

identical as measured at the baseline stage of the study (25.6 kg/m² versus 25.3 kg/m²). 

As shown in Table 5.4, the BMI distribution at baseline was almost identical in 

participants and non-participants and this association did not reach statistical 

significance (p=0.49). Approximately half the subjects were classified as normal for 

weight range (48.9% for participants compared with 50.3% for non-participants).  
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Table 5.4 Baseline Body Mass Index distribution of participants and non- 

participants in the follow-up study 

 

BMI (Body Mass Index) not available for 2 subjects at baseline  

* From chi-square linear trend test  

 

 

 

 

BMI group 
Participants 

N (%) 

Non participants  

N (%) 

Total 

N (%) 
P-value* 

Underweight 

(≤18.4 kg/m²) 
13 (1.5) 10 (1.7) 23 (1.6) 

     0.49 

Normal weight 

(18.5-24.9 

kg/m²) 

428 (48.9) 289 (50.3) 717 (49.4) 

Overweight 

(25.0-

29.9kg/m²) 

322 (36.8) 205 (35.7) 527 (36.3) 

Obese 

(≥30.0 kg/m²) 
113 (12.9) 70 (12.2) 183 (12.6) 

Total 878 (100.0) 575 (100.0) 1450 (100.0)  
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5.7 Social class 

5.7.1 Comparison of social class among study participants and non-participants in 

follow-up study as measured at baseline 

Social class for participants and non-participants in the follow-up study was calculated 

using the 1991 Census used at baseline (General Register Office for Scotland 1993) 

(Evans 2002) (explained in more detail in Chapter 4: Methods).  

Figure 5.3 shows the distribution of participants and non-participants by social class, 

class I being the highest and class V the lowest. There was a significant difference 

between participants and non-participants and social class measured at baseline 

(p<0.01). A high proportion of subjects was classified in social class II (managerial 

and technical occupations) in both participants and non-participants (42.8% compared 

with 31.0% respectively), and the proportion was slightly less for social classes below 

this in both groups. Similarly, a low proportion of subjects were classified as social 

class V (unskilled occupations) among participants and non-participants (3.5% 

compared with 6.2% respectively).  
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Figure 5.3 Social class distribution of participants and non-participants in 

follow-up study as measured at baseline

 

P-value <0.01 (chi-square linear trend)  

 

Social class I: professional 

Social class II: managerial and technical occupations 

Social class III: skilled occupations 

                          N (non-manual) 

                          M (manual) 

Social class IV: partly-skilled occupation 

Social class V: unskilled occupation  

* Excluded: housewives, students and armed forces 

(Standard Occupational Classification - Office of Population Censuses and Surveys 1991)  
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5.7.2 Comparison of social class among study participants at follow-up with the City 

of Edinburgh population of the  

At follow-up, the social class of study participants (880 subjects) were compared with 

the City of Edinburgh population using postcodes from the SIMD (Scottish Index of 

Multiple Deprivation, 2009). As Figure 5.4 demonstrates, both, the Edinburgh Vein 

Study follow-up and the City of Edinburgh population, showed a decreasing trend 

from the least to most deprived groups. There was no statistical significant difference 

between study participants and City of Edinburgh and SIMD rank (p=0.17). However, 

in SIMD quintile 5 (least deprived), the percentage of the population was slightly 

higher in the EVS than in the City of Edinburgh population (52.2% compared with 

44.1%). For SIMD quintile 1 (most deprived), the Edinburgh Vein Study population 

had slightly lower proportions than the City of Edinburgh (8.0% versus 11.9% 

respectively). The mean quintiles for study participants and the City of Edinburgh 

population were 3.92 (SD 1.35) and 3.66 (SD 1.44) respectively. 
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Figure 5.4 Scottish Index of Multiple Deprivation (SIMD) quintiles for follow-up 

study participants compared to the City of Edinburgh population  

 

* p-value for chi-square linear trend=0.17 

SIMD (2009) identifies seven indicators (income, employment, health, education, skills and 

training, housing, geographic access and crime).  

SIMD rank 1: most deprived   

SIMD rank 5: least deprived.  
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5.8 Telangiectasia 

As shown in Table 5.5, there was statistically significant difference between 

participants and non-participants and grade of telangiectasia measured at the baseline 

stage of the study (p<0.01). Among participants and non-participants, there was a 

higher proportion with grade I telangiectasia (84.1% and 79.0% respectively), and 

lower proportions for grade II and grade III telangiectasia in both groups (7.7% and 

6.9% respectively in grade II, 0.3% in grade III in participants and non-participants).  

 

5.9 Reticular veins 

For reticular veins, there was statistically significant difference between participants 

and non-participants and grade of reticular veins measured at baseline stage of the 

study (p=0.02) (Table 5.5). A higher proportion of subjects had grade I reticular veins 

in both participants and non-participants (84.8% and 82.6% respectively). There were 

no participants with grade III reticular veins in either group.  
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Table 5.5 Grade of telangiectasia and reticular veins as measured at baseline for participants and non-participants in 

follow-up study  

 
Telangiectasia¹ Reticular Veins² 

 Participants¹ 

N (%) 

Non-participants¹ 

N (%) 

Total 

N (%) 

Non-participants² 

N (%) 

Participants² 

N (%) 

Total 

N (%) 

None 69 (7.8) 79 (13.7) 148 (10.2) 86 (9.8) 77 (13.4) 163 (11.2) 

Grade I 740 (84.1) 455 (79.0) 1195 (82.1) 746 (84.8) 476 (82.6) 1222 (83.9) 

Grade II 68 (7.7) 40 (6.9) 108 (7.4) 48 (5.5) 23 (4.0) 71 (4.9) 

Grade III 3 (0.3) 2 (0.3) 5 (0.3) 0 (0.0) 0 (0.0) 0 (0.0) 

Total 880 (100.0) 576 (100.0) 1456 (100.0) 880 (100.0) 576 (100.0) 1456 (100.0) 

 ¹ p-value from chi-square linear trend test <0.01   ² p-value from chi-square linear trend test =0.02 

 Grading of telangiectasia and reticular veins is according to Basle Classification, grade I: mild, grade II: moderate, grade III: severe 
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5.10 Trunk varicose veins 

There was no statistically significant difference between participants and non 

participants and grade of trunk varices measured at baseline (p=0.38, Table 5.6). 

Among participants and non-participants, the proportion of those with trunk varices 

measured at baseline was highest for grade I (30.8% and 26.4% respectively) and less 

for grade II (5.8% and 5.2% respectively), and grade III trunk varicose veins (0.3% 

and 1.2% respectively).  

 

5.11 Chronic venous insufficiency 

There was a statistically significant difference between participants and non 

participants and grade of chronic venous insufficiency measured at baseline (p<0.01, 

Table 5.6). In both groups, the proportion was highest for grade I CVI, and was less in 

grade II and III. However, compared with non-participants, the percentage of grade I 

CVI was higher in participants (14.8% versus 5.7% respectively).  
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Table 5.6: Grade of trunk varicose veins and chronic venous insufficiency (CVI) as measured at baseline for participants and 

non-participants in follow-up study  

 Trunk varicose veins¹ CVI² 

 Participants¹ 

N (%) 

Non-participants¹ 

N (%) 

Total¹ 

N (%) 

Participants² 

N (%) 

Non-participants² 

N (%) 

Total² 

N (%) 

None 555 (63.1) 387 (67.2) 943 (64.8) 735 (83.5) 533 (92.7) 1268 (87.1) 

Grade I 271 (30.8) 152 (26.4) 422 (29.0) 130 (14.8) 33 (5.7) 163 (11.2) 

Grade II 51 (5.8) 30 (5.2) 81 (5.6) 11 (1.3) 6 (1.0) 17 (1.2) 

Grade III 3 (0.3) 7 (1.2) 10 (0.7) 4 (0.5) 4 (0.7) 8 (0.5) 

Total 880 (100.0) 576 (100.0) 1456 (100.0) 880 (100.0) 576 (100.0) 1456 (100.0) 

 ¹ p-value=0.38 from chi-square linear trend test   ² p-value <0.01 from chi-square linear trend test  

 Grading of trunk varicose veins is according to Basle Classification, grade I: mild, grade II: moderate, grade III: severe 

 Grading of CVI according to CEAP classification, grade I CVI: C3 CEAP, grade II CVI: C4 CEAP, grade III CVI: C5-C6 CEAP 
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5.12 Venous reflux 

Table 5.7 exhibits venous reflux in deep, superficial and combined system among 

participants and non-participants as measured at baseline. There was significant reflux 

between participants and non-participants and deep system reflux, similarly for 

superficial reflux (p<0.01). There were twice as many participants as non-participants 

with deep venous reflux (36.5% compared to 17.1% respectively). In subjects with 

superficial reflux at baseline, participants had a higher percentage than non  

participants (38.0% compared to 14.6% respectively). Among participants and non 

participants with combined reflux at baseline, the percentages were similar (18.0% 

compared with 17.0% respectively), and this association did not reach statistical 

significance (p=0.68).
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Table 5.7 Reflux in one or more of the deep, superficial and combined systems as measured at baseline for participants and 
non-participants in follow-up study  
 

 
Deep reflux¹ Superficial reflux² Combined reflux³ 

 
Participants¹ 

N (%) 

Non-

participants¹ 

N (%) 

Total¹ 

N (%) 

Participants² 

N (%) 

Non-

participants² 

N (%) 

Total² 

N (%) 

Participants³ 

N (%)  

Non-

participants³ 

 N (%)  

Total³ 

N (%) 

Absent 555 (63.5) 478 (83.0) 1033 (71.2) 448 (62.0) 492 (85.4) 940 (72.4) 687 (82.0) 478 (83.0) 1165 (82.4) 

Present 319 (36.5) 98 (17.0) 417 (28.8) 275 (38.0) 84 (14.6) 359 (27.6) 151 (18.0) 98 (17.0) 249 (17.6) 

Total 874* (100.0) 576 (100.0) 1450 (100.0) 723†(100.0) 576 (100.0) 1299 (100.0) 838ª (100.0) 576 (100.0) 
1414 

(100.0) 

¹ & ² p-value <0.01 from continuity correction   

³ p-value= 0.68 from continuity correction  

* missing values in deep system reflux n= 6    

† missing values in superficial system reflux n= 157   

ªmissing values in combined system reflux n=42  

-Deep veins: common femoral vein, superficial femoral vein origin, femoral vein thigh, popliteal upper and popliteal lower  

-Superficial veins: greater saphenous veins origin, greater saphenous vein lower thigh, small saphenous vein  

-Significant reflux is defined as reflux lasting for 0.5 seconds or longer 
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5.13 Summary 

In summary, there were 576 participants of the original study who did not participate 

in the follow-up study (excluding 110 subjects not able to take part), and 880 

participants who were invited to take part. More females than males participated in the 

follow-up study, and more than half were in the older age group (45 to 64 years). Both 

participants and non-participants were from relatively more skilled professions, and 

had a similar distribution of grade of spider, reticular and trunk varicose veins. More 

participants than non-participants had grade I chronic venous insufficiency, deep and 

superficial venous reflux. When comparing social class, the distribution of the study 

sample followed a similar pattern to the general population of the City of Edinburgh, 

with slightly more people in the study sample deriving from more affluent areas than 

the general population.  
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CHAPTER 6 

RESULT II 

RELIABILITY OF STUDY MEASUREMENTS  
 

 

6.1 Introduction  

In the Edinburgh Vein Study several methods were used to assess the reliability of 

study measurements by observers between baseline and follow-up, and at follow-up. 

This chapter compares the results of inter and intra-observer reliability for measuring 

venous reflux and the clinical classification of venous disease.  

 

6.2 Methods 

 

6.2.1 Inter-observer variability – comparison of venous disease classification at 

baseline and follow-up 

Inter-observer variability was assessed between observers at baseline and follow-up. 

A random selection of 100 photographic slides from the 1566 subjects at baseline was 

compared for classification of venous disease between the consensus of observers at 

baseline (1994-1996) and the consensus at follow-up (2007-2009).  

Two observers at baseline independently analysed and classified the photographic 

slides from baseline. If the two observers differed by less than two grades in each 

category, a discussion occurred between these two observers and a consensus reached 

for each subject. Discrepancies of two or more grades between the two observers were 

resolved by discussion with an experienced clinician. The same procedure was 

repeated with observers at follow-up examining the slides of 100 baseline subjects 

(Figure 6.1). The results of the classifications were compared to check for any 

differences in observer variability between observers at baseline and follow-up.  
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Figure 6.1 Inter-observer variability – comparison of venous disease 

classification at baseline and follow-up 
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6.2.2 Comparison of observer variability at follow-up  

At follow-up, inter- and intra-observer variability calculations were performed to 

analyse the amount of variation of results when measuring venous reflux (all 

observers) and classification of venous disease (observers 3 and 4 only). A random 

sample of subjects was invited for a second screening of their lower limbs at the 

Western General Hospital with an interval of at least four weeks between the first and 

second visit. On the second visit, subjects were re-assessed by the same observer as at 

visit 1 to measure intra-observer variability. In addition, to assess inter-observer 

variability, subjects were re-examined by a second observer on the second visit to the 

clinic. To simplify comparison calculations for inter-observer variability, for both 

venous disease and venous reflux measurement, observer 1 was paired with observer 

2, and observer 3 was paired with observer 4.  

Some amendments were made to the dataset for trunk varicose veins for observer 31, 

chronic venous insufficiency (corona)2 for all observers, and eczema for observer 23. 

To make the data comparable when measuring venous disease classification for the 

first and the second visit, the findings for the first visit, in this chapter only, were based 

on the clinical classification of subjects (data that has not been amended) instead of 

photographic evidence.  

 

6.2.3 Statistical analysis  

To analyse the data, Kappa scores (where appropriate) were used to assess degree of 

agreement. Kappa value is interpreted as having ‘moderate or poor agreement’ if the 

score is less than 0.4, ‘fair to good’ agreement if score is between 0.4 and 0.75, and 

‘strong agreement’ if score is greater than 0.75 (Kirkwood and Sterne 2003). Where 

Kappa scores could not be computed (having asymmetric table or 100.0% agreement), 

                                                           
1 Amendment for observer 3 consisted using photographic evidence if there was grade 0 at 

clinical classification and grade I in photographic evidence as it was underreported at clinical 
examination. 
2 Amendments for all observers for corona were to adopt photographic classification instead 
of clinical classification as the former was found to be more reliable.  
3 Amendment for observer 2 for eczema consisted of using photographic evidence as it was 
known to be over-reported at clinical examination.  
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the percentage level of agreement was calculated. In addition to using reflux as a binary 

variable (0=no reflux, 1=reflux), further intra- and inter-observer variability analyses 

were undertaken using the average of the two repeat reflux readings as a continuous 

variable. Since the distribution of reflux was skewed with a large number of zero 

values, the paired non-parametric Wilcoxon signed rank test was employed to assess 

statistical significance. Significant reflux was categorised as reflux greater than or 

equal to 0.5 seconds.   

 

6.3 Results 

 

6.3.1 Inter-observer variability at baseline and follow-up – comparison of venous 

disease classification – observers at baseline and observers 3 and 4 at follow-up  

Two assessments were obtained for inter-observer variability: 1) consensus of 

observers at baseline, 2) consensus of observers at follow-up. These two assessments 

were compared and this procedure was executed for both the left and right legs (Table 

6.1). For trunk varicose veins there was ‘strong’ agreement (Kappa score 0.84 left leg 

and 0.96 right leg) and a high level of percentage of agreement (95.0% and 99.0% left 

and right leg respectively). For chronic venous insufficiency (CVI), Kappa scores 

demonstrated ‘strong’ agreement for the left leg (0.85) and ‘fair to good’ agreement 

for the right leg (0.66). Cases of CVI included corona and pigmentation. For 

telangiectasia, there was ‘fair to good’ agreement for the left and right leg (K=0.64 and 

0.66 respectively).  
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Table 6.1 Inter-observer variability of venous disease classification between 

baseline consensus and follow-up consensus (observers 3 and 4) 

 

 

 

 

 

Baseline consensus Follow-up consensus 

Trunk varicose veins 

Left leg 
None Grade I Grade II Total 

Kappa 

score 

% 

agreement 

None 80 1 0 81   

Grade I 3 12 0 15   

Grade II 0 1 3 4   

Total 83 14 3 100 0.84 95.0 

       

Trunk varicose veins 

Right leg 
      

None 84 1 0 85   

Grade I 0 14 0 14   

Grade II 0 0 1 1   

Total 84 15 1 100 0.96 99.0 

       

Baseline consensus Follow-up consensus 

Telangiectasia 

Left leg 
None Grade I Grade II Total 

Kappa 

score 

% 

agreement 

None 17 1 0 18   

Grade I 11 68 0 79   

Grade II 0 2 1 3   

Total 28 71 1 100 0.64 86.0 

       

Telangiectasia 

Right leg 
      

None 14 1 0 15   

Grade I 10 72 0 82   

Grade II 0 1 2 3   

Total 24 74 2 100 0.66 88.0 

       



 

128 

  

Table 6.1 (continued) Inter-observer variability of venous disease classification 

(chronic venous insufficiency) between baseline consensus and follow-up 

consensus (observers 3 and 4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Baseline consensus Follow-up consensus 

Chronic venous 

insufficiency 

Left leg 

Absent Present Total 
Kappa 

score 
% agreement 

Absent 96 0 96   

Present 1 3 4   

Total 97 3 100 0.85 99.0 

      

Chronic venous 

insufficiency 

Right leg 

     

Absent 98 0 98   

Present 1 1 2   

Total 99 1 100 0.66 98.0 



 

129 

  

6.3.2 Inter-observer variability at follow-up - comparison of venous reflux 

measurement (deep and superficial system) between observers 1 and 2 

Figure 6.2 shows a total of 19 subjects were present for a second visit to assess inter-

observer variability for measuring venous reflux between observers 1 and 2.  For 

observers 1 and 2, data was only available for venous reflux as measured by duplex 

scanning (not venous disease as measured on clinical examination).  Because the table 

was asymmetric, Kappa scores could not be calculated for the observers when 

measuring venous reflux in the deep system; however, there was a high level of 

agreement except for the popliteal lower veins (84.2%, Table 6.2). For superficial 

segments, there was ‘fair to good’ to ‘strong’ agreement between observers, and a high 

percentage level of agreement. The lowest percentage level of agreement was in the 

upper calf of the greater saphenous vein (78.9% Table 6.2). Further detailed analyses 

of individual vein segments are displayed in Appendices 10 and 11.  
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Figure 6.2 Inter- and intra-observer variability at follow-up – comparison of 

venous reflux for observers 1 and 2 
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Table 6.2 Inter-observer variability at follow-up- comparison of venous reflux 

measurement (deep and superficial system) Kappa scores and percentage 

level of agreement between observers 1 and 2 

 Observers 1 and 2† 

Deep System Kappa scores % agreement 

Common femoral vein * 94.7 

Superficial femoral vein 

origin 
* 94.7 

Femoral vein lower thigh * 100.0 

Popliteal upper * 94.7 

Popliteal lower * 84.2 

Superficial System   

Greater saphenous vein 

origin 
1.00 100.0 

Greater saphenous vein 

lower thigh 
0.88 94.7 

Greater saphenous vein 

upper calf 
0.55 78.9 

Greater saphenous vein 

lower calf 
0.87 94.7 

Small saphenous vein  0.64 94.7 

* Kappa scores cannot be computed 

† Total number of subjects for observers 1 and 2=19 
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6.3.3 Intra-observer variability – comparison of venous reflux measurement (deep 

and superficial system) for observers 1 and 2  

Figure 6.2 shows of the total 19 subjects re-visiting the clinic for intra-observer 

variability for venous reflux measurement, 10 subjects were re-examined by observer 

1, and 9 subjects by observer 2 respectively. When analysing intra-observer variability 

for venous reflux in the deep system, both observers had a high level of agreement 

ranging from 88.0% to 100.0% (Table 6.3). Kappa scores were computed in most vein 

segments in the superficial system. For observer 1, there existed ‘fair to good’ 

agreement with high percentage level of agreement among all segments except for the 

long saphenous veins (upper calf) (Kappa score= 0.29 with 70.0% level of agreement). 

Observer 2 had ‘strong’ agreement and high percentage level of agreement in all veins 

segments in the superficial system (Table 6.3). Further detailed analyses of vein 

segments are shown in Appendices 12 to 15. 
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Table 6.3 Intra-observer variability at follow-up - comparison of venous reflux 

measurement (deep and superficial system): Kappa scores and percentage 

level of agreement for observers 1 and 2 on measuring reflux in the same 

subjects on two separate occasions 

 Observer 1† Observer 2 § 

Deep System Kappa scores % agreement Kappa scores % agreement 

Common femoral 

vein 
* 90.0 * 88.8 

Superficial femoral 

vein origin 
* 100.0 * 100.0 

Femoral vein lower 

thigh 
* 100.0 * 100.0 

Popliteal upper * 100.0 * 88.0 

Popliteal lower * 100.0 * 88.0 

Superficial System     

Greater saphenous 

vein origin 
0.61 90.0 1.00 100.0 

Greater saphenous 

vein lower thigh 
0.74 90.0 0.77 88.0 

Greater saphenous 

vein upper calf 
0.29 70.0 1.00 100.0 

Greater saphenous 

vein lower calf 
* 80.0 1.00 100.0 

Small saphenous vein  * 90.0 * 100.0 

 

* Kappa scores cannot be computed 

† Number of subjects for observer 1=10 

§ Number of subjects for observer 2=9 
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6.3.4 Inter-observer variability at follow-up – comparison of venous reflux 

measurement (deep and superficial system) between observers 3 and 4 

Observers 3 and 4 re-examined 30 subjects at the second visit to the clinic to assess 

venous reflux variability (Figure 6.3). Where Kappa was calculated in the deep system, 

there was ‘fair to good’ agreement (popliteal upper segment) and ‘poor’ agreement 

(popliteal lower segment), with low percentage level of agreement in popliteal lower 

(83.3%) compared to the rest of the vein segments (Table 6.4). In the superficial 

system, there was ‘fair to good’ to ‘strong’ agreement in all the superficial vein 

segments, and the percentage level of agreement ranged from 93.3% to 80.0% (Table 

6.4). Further detailed analyses of vein segments are shown in Appendices 16 to 17.  
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Figure 6.3 Inter-observer variability at follow-up – comparison of venous reflux 

and venous disease classification for observers 3 and 4 
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Table 6.4 Inter-observer variability at follow-up – comparison of venous reflux 

measurement (deep and superficial system): Kappa scores and percentage 

level of agreement for observers 3 and 4 for observers on measuring reflux in 

the same subjects on two separate occasions 

 Observers 3 and 4† 

Deep System Kappa scores % agreement 

Common femoral vein * 100.0 

Superficial femoral vein 

origin 
* 100.0 

Femoral vein lower thigh * 96.6 

Popliteal upper 0.63 93.3 

Popliteal lower 0.19 83.3 

Superficial System   

Greater saphenous vein 

origin 
0.71 93.3 

Greater saphenous vein 

lower thigh 
0.73 90.0 

Greater saphenous vein 

upper calf 
0.52 80.0 

Greater saphenous vein 

lower calf 
0.71 93.3 

Small saphenous vein  0.63 93.3 

* Kappa scores cannot be computed 

† Total number of subjects for observers 3 and 4=30
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6.3.5 Inter-observer variability at follow-up – comparison of venous disease 

classification between observers 3 and 4 

Of the 30 subjects re visiting the clinic, 261 subjects were assessed for inter-observer 

variability to measure venous disease classification between observers 3 and 4 (Figure 

6.3). Table 6.5 shows the detailed distribution of subjects for venous disease 

classification in the left and right leg. Kappa scores could not be calculated for trunk 

varicose veins (left and right leg), and the level of agreement was similar in right leg 

(80.8%) and in the left leg (84.6%). For telangiectasia, there was ‘strong’ agreement 

in the left and right leg (k=0.75, for both legs). For CVI there was ‘strong’ agreement 

among observers 3 and 4 in the measurement of eczema and lipodermatosclerosis 

(Table 6.5).  

 

 

 

 

 

 

 

 

 

 

 

                                                           
1 Four subjects were unable to stay for entire appointment and did not undergo clinical 

examination for venous disease. 
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Table 6.5 Inter-observer variability at follow-up – comparison of venous disease classification (trunk 

varicose veins and telangiectasia) on clinical examination of the legs– Kappa scores and percentage 

level of agreement among observers 3 and 4 

 

 

 

Observer 3 Observer 4 

        

Trunk varicose 

veins 

Left leg 

None Grade I Grade II Grade III Total 
Kappa 

score 

% 

agreement 

None 11 3 0 0 14   

Grade I 0 8 0 0 8   

Grade II 0 0 3 0 3   

Grade III 0 0 1 0 1   

Total 14 8 4 0 26 * 84.6 

        

Trunk varicose 

veins 

Right leg 

       

None 14 3 0 0 17   

Grade I 1 6 0 0 7   

Grade II 0 0 1 0 1   

Grade III 0 0 1 0 1   

Total  15 9 2 0 26 * 80.8 
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Table 6.5 (Continued) Inter-observer variability at follow-up – comparison of venous disease classification 

(chronic venous insufficiency) - Kappa scores and percentage level of agreement among observers 3 and 4 

 

 

 

 

 

 

 

 

 

 

 

 

* Kappa scores cannot be computed 

† same in left and right leg 

Observer 3 Observer 4 

Eczema left leg  Absent Present Total Kappa score % agreement 

Absent 24 0 24   

Present 0 2 2   

Total 24 2 26 1.00 100.0 

      

Eczema right leg      

Absent 23 0 23   

Present 1 2 3   

Total 24 2 26 0.78 96.1 

      

Lipodermatosclerosis†      

Absent 25 0 25   

Present 1 0 1   

 26 0 26 * 96.1 
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6.3.6 Intra-observer variability at follow-up – comparison of venous reflux 

measurement for observers 3 and 4 

Of the 30 subjects revisiting the Edinburgh Vein study clinic, 11 subjects were 

assessed by observer 3 for venous reflux intra-observer variability, and 19 subjects 

were assessed by observer 4 (Figure 6.4).  

For observer 3, there was ‘strong’ to ‘fair to good’ agreement in Kappa scores (where 

calculated) and a high percentage level of agreement in all vein segments in the deep 

and superficial system ranging from 100.0% to 90.9% (Table 6.6). For observer 4, 

there existed ‘strong’ to ‘fair to good’ agreement in Kappa scores, and a high 

percentage level of agreement when Kappa scores were not calculated in the deep and 

superficial segments. There was a ‘poor’ agreement in popliteal lower and lower calf 

of greater saphenous vein (K=0.22 and K= 0.20 respectively), and lower percentage 

levels of agreement were noted when compared to other vein segments (78.9% and 

77.7% respectively, Table 6.6). More detailed analyses of vein segments are available 

in appendices 18 to 19 for observer 3 and 20 to 21 for observer 4. 
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Figure 6.4 Intra observer variability at follow-up – comparison of venous reflux 

and venous disease classification for observers 3 and 4 
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Table 6.6 Intra observer variability at follow-up – comparison of venous reflux 

measurement (deep and superficial system): Kappa score and percentage 

level of agreement for observers 3 and 4 on measuring reflux in the same 

subjects on two separate occasions 

 

 
Observer 3 † Observer 4 § 

Deep System Kappa scores % agreement Kappa scores % agreement 

Common femoral 

vein 
* 100.0 * 100.0 

Superficial femoral 

vein origin 
* 100.0 * 100.0 

Femoral vein lower 

thigh 
* 100.0 * 94.7 

Popliteal upper 1.00 100.0 1.00 100.0 

Popliteal lower * 90.9 0.22 78.9 

Superficial System 

Greater saphenous 

vein origin 
0.74 90.9 0.64 94.4 

Greater saphenous 

vein lower thigh 
1.00 100.0 0.60 88.0 

Greater saphenous 

vein upper calf 
0.81 90.9 0.56 83.3 

Greater saphenous 

vein lower calf 
0.74 90.9 0.20 77.7 

Small saphenous 

vein  
* 100.0 * 94.7 

 

 * Kappa scores cannot be computed 

† Number of subjects for observer 3=11 

§ Number of subjects for observer 4=1
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6.3.7 Intra-observer variability at follow-up – comparison of venous disease 

classification in observers 3 and 4 

Of the 30 subjects re-visiting the clinic for assessment of intra-observer variability for 

venous disease classification, 21 subjects5 were re-examined by observer 3 (Figure 

6.4). Kappa scores could not be calculated; however, percentage level of agreement 

for trunk varicose veins was 80.9% (Table 6.7). Intra-observer agreement for 

telangiectasia in observer 3 showed ‘fair to good’ agreement (K=0.55 left leg and 

K=0.58 right leg) (Table 6.7). When measuring intra-observer variability for chronic 

venous insufficiency, one subject was classified as having eczema in the left and right 

leg, and there was 100.0% agreement in the classification between the two visits. More 

detailed analysis of the distribution of subjects is shown in Appendix 22.  

Of the 30 subjects re-visiting the clinic for assessment of intra-observer variability for 

venous disease, 146 subjects were re-examined by observer 4 (Figure 6.4).  There was 

‘fair to good’ agreement for Kappa score measurement for trunk varicose veins and 

telangiectasia, and a percentage level of agreement ranging from 78.6% to 85.7%, 

(Table 6.7). For chronic venous insufficiency, there was 100.0% agreement when 

measuring oedema, but there were minor differences when measuring eczema, corona 

and pigmentation (Table 6.7). More detailed analysis of the distribution of subjects is 

exhibited in Appendices 23 to 24.    

 

 

 

 

 

                                                           
5 Nine of the 30 subjects were unable to stay for the entire appointment and did not undergo 

clinical examination of venous disease 
6 Sixteen of the 30 subjects were unable to stay for the entire appointment and did not 
undergo clinical examination for venous disease.  
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Table 6.7 Intra observer variability – comparison of venous disease 

classification (telangiectasia, trunk varicose veins, reticular veins): Kappa 

scores and percentage level of agreement in observers 3 and 4 on measuring 

reflux in the same subjects on two separate occasions 

 Observer 3† Observer 4 § 

Trunk varicose veins 

 Kappa scores % agreement Kappa scores % agreement  

Left leg * 80.9 0.63 78.6 

Right leg * 80.9 0.61 85.7 

Telangiectasia     

Left leg          0.55 71.4 0.66 78.6 

Right leg 0.58 76.2 0.52 78.6 

Eczema     

Eczema left  1.00 100.0 * 85.7 

Eczema right 

leg 
1.00 100.0 * 85.7 

Oedema     

Oedema left 

leg 
--- --- * 100.0 

Oedema right 

leg  
--- --- 1.00 100.0 

Corona     

Corona left 

leg 
--- --- * 92.8 

Corona right 

leg 
--- --- * 100.0 

Pigmentation     

Pigmentation 

left leg 
--- --- * 92.8 

Pigmentation 

right leg 
--- --- * 92.8 

* Kappa scores cannot be computed 

† Number of subjects for observer 3=21 

§ Number of subjects for observer 4=14 

--- Not measured
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6.3.8 Intra and inter-observer variability at follow-up – comparison of venous reflux 

measurement as continuous variable among all observers 

Using paired non-parametric Wilcoxon signed rank test, inter and intra observer 

variability was analysed using reflux as a continuous variable. There was no significant 

difference in the distribution of reflux for any segment between any pair of observers 

(inter observer variability), with all p-values > 0.05. Similarly, the distribution of 

reflux was not significantly different for any segment within each of observers (intra 

observer variability), with only one exception in observer 1. For the measurements of 

the greater saphenous veins (upper calf), there was significant difference among reflux 

measurements for the different time points (p=0.04) with mean for first measurements 

0.18 (0.39 SD), and mean for the second measurements of venous reflux 0.64 (1.10 

SD) (data not shown in table).  

 

6.4 Summary  

The results suggest that, while some observer variability would be expected between 

observers at baseline and follow-up, the differences were minor as there was ‘strong’ 

agreement for assessment of  trunk varicose vein (both legs), telangiectasia (both legs), 

and CVI (left leg) and ‘fair to good’ agreement for CVI (right leg). For observers 1 

and 2 at follow-up, there was ‘fair to good’ agreement when measuring venous reflux 

(intra- and inter- observer variability), except for the upper calf of the greater 

saphenous vein (observer 1) which showed significant observer variability. For 

observers 3 and 4, there was, in general, ‘fair to good’ agreement for venous reflux 

and venous disease (inter-observer variability).  There was ‘strong’ (observer 3) to 

‘fair to good’ (observer 4) agreement when measuring venous reflux and venous 

disease classification for inter- and intra-observer variability.   
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CHAPTER 7 

RESULT III 

TRUNK VARICOSE VEINS AND CHRONIC VENOUS INSUFFICIENCY: 

PREVALENCE, DETERIORATION AND RISK FACTORS 

 

 

7.1 Introduction  

In the follow-up study, similar methods of assessment were used to those at baseline 

in order to assess deterioration of trunk varicose veins, chronic venous insufficiency 

and venous reflux. After a 13-year period, subjects had their legs re-examined and 

photographs of their lower limbs taken to measure signs of venous disease and CVI. 

This chapter focuses on trunk varicose veins and CVI examining prevalence at baseline 

and follow-up and deterioration over the follow-up period. Risk factors measured at 

baseline and associated with the deterioration of trunk varicose veins were also 

investigated.  

 

7.2 Trunk varicose veins  

 

7.2.1 Prevalence  

Table 7.1 displays the prevalence of trunk varicose veins at baseline in the 880 subjects 

who were followed-up, with males having significantly more trunk varices at baseline 

than females (43.3% versus 31.8%). The distribution of grade of trunk varicose veins 

differs significantly (p<0.01) among males and females at baseline with a higher 

proportion of males having a worsening grade of trunk varicose veins. In both genders, 

the highest prevalence of subjects with trunk varicose veins was in grade I (36.7% of 

males and 26.1% of females).  
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The distribution was similar in males and females, with 60.0% of male subjects and 

61.4% of female subjects with no evidence of trunk varicose veins. At follow-up, there 

was no significant difference (p=0.57) between males and females in the prevalence 

of trunk varicose veins by grade of severity (Table 7.2).  Among those subjects with 

evidence of trunk varicose veins, the highest prevalence was in grade I in both sexes 

(21.8%), followed by grade II (11.5% males and 10.8% females) and grade III (6.7% 

males and 5.9% females). 

 

Table 7.1 Prevalence of trunk varicose veins at baseline by grades of severity 

in males and females in the follow-up study 

Prevalence of trunk varicose veins 

 

Gender 

 

Absent 

 N  

(95%CI) 

%  

 

Grade Iª 

N  

(95% CI) 

% 

Grade IIª 

N 

(95% CI) 

% 

Grade IIIª 

N 

 (95% CI) 

% 

 

Total 

N 

 

% 

 

Male 
221 

(49.5-64.5) 

 56.7 

 

143  

(31.0-43.0)  

36.7 

 

24 

(4.0-9.0)  

6.2 

2 

(0.1-1.7)  

0.5 

390 

 

 100.0 

Female 
334  

(61.1-75.7) 

68.2 

128 

(21.8-30.9) 

26.1 

27  

(3.7-7.9) 

5.5 

1  

(0.0-1.0) 

0.2 

490 

 

 100.0 

Total 
555  

(57.9-68.4) 

63.1 

271  

(27.2-34.6) 

30.8 

51  

(4.3-7.5) 

5.8 

3 

(0.0-0.9) 

0.3 

880  

 

100.0 

 

* p-value <0.01 from chi-square linear trend by gender  

ª Grade I, II, III from Basle classification of severity (I=mild, II=moderate, III=severe) 
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Table 7.2 Prevalence of trunk varicose veins at follow-up stage by grade of 

severity in males and females in the follow-up study 

 

 

* p-value=0.57 from chi-square linear trend  

ª Grade I, II, III from Basle classification for severity (I=mild, II=moderate, III=severe) 

 

 

 

 

 

 Prevalence of trunk varicose veins 

Gender 

 

Absent 

N  

(95% CI) 

% 

 

Grade I ª 

N  

(95% CI) 

% 

 

Grade II ª 

N 

(95% CI) 

% 

 

Grade III ª 

N 

(95% CI) 

% 

 

 

Total 

   N 

   

   % 

 

Male 

234 

(52.6-68.0) 

60.0 

85 

(17.5-26.8) 

21.8 

45 

(8.5-15.3) 

11.5 

26 

(4.4-9.6) 

6.7 

390 

 

 100.0 

Female 

301 

(54.7-68.6) 

61.4 

107 

(17.9-26.2) 

21.8 

53 

(8.1-14.0) 

10.8 

29 

(4.0-8.3) 

5.9 

490 

 

 100.0 

Total 

535 

(55.8-66.1) 

60.8 

192 

(18.8-25.0) 

21.8 

98 

(9.0-13.5) 

11.1 

55 

(4.7-8.0) 

6.3 

880 

 

 100.0 
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7.2.2 Deterioration  

This section is based only on those 307 subjects who had evidence of trunk varicose 

veins (Grade I, II or III) at baseline. Deterioration was defined by increase in grade of 

severity using the Basle classification (Widmer 1978) (grade I to grade II, grade I to 

grade III, grade II to grade III) and unilateral to bilateral deterioration. When 

calculating deterioration by number of subjects, the leg with the highest severity score 

was considered.  

As shown in Figure 7.1, of the 325 with trunk varicose veins at baseline, 18 subjects 

had undergone surgery between the two examinations. Of the 307 subjects, during the 

13-year follow-up, 146 subjects deteriorated (47.4%). The rate of deterioration was 

3.55% per year of follow-up (percentage of subjects who deteriorated was 47.5% 

divided by the average of 13.38 years of follow-up). Of those 146 deteriorating 

subjects, 41 deteriorated in both legs (13.3%), 88 subjects deteriorated in one leg 

(28.7%), and 17 subjects (5.5%) progressed from unilateral to bilateral (one leg to both 

legs).  

Tables 7.3 and 7.4 exhibit the deterioration in the 146 subjects from baseline to follow-

up by change in grade of trunk varicose veins in the right and left legs. Shaded areas 

indicate an increase in grade of trunk varicose veins between the two examinations. 

As shown in Table 7.3, in the left leg, 81 subjects deteriorated of whom 48 deteriorated 

from grade I at baseline to grade II at follow-up, 17 deteriorated from grade I at 

baseline to grade III at follow-up, and 16 deteriorated from grade II at baseline to grade 

III at follow-up.  

In the left leg (Table 7.4), 77 subjects showed deterioration in their left leg of whom 

41 deteriorated from grade I at baseline to grade II at follow-up, 21 deteriorated from 

grade I at baseline to grade III at follow-up and 15 deteriorated from grade II at 

baseline to grade III at follow-up. Of the 146 subjects, 41 deteriorated in both legs with 

worsening of grades from baseline to follow-up (Table 7.5). The overall pattern of 

deterioration was similar in left and right legs.  
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Figure 7.1 Flow-chart showing deterioration of trunk varicose veins from 

baseline to follow-up  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Rate of deterioration 3.55% per annum 

** Deterioration in grade is defined by change from Grade I baseline to Grade II follow-up, or 

Grade I baseline to Grade III at follow-up, or Grade II baseline to Grade III at follow-up (Grade 

I, II, III based on Basle classification) 

 

325 subjects with trunk 

varicose veins at baseline 

18 subjects had surgery 

between studies 

146 subjects deteriorated at follow-up * 

(47.5%) 

41 subjects 

deteriorated both 

legs (13.3%) ** 

88 subjects 

deteriorated one leg 

(27.7%) ** 

46 subjects right leg 

only (15.0%) 

42 subjects left leg 

only (13.7%) 

17 subjects 

deteriorated 

unilaterally to 

bilaterally (5.5%) 

307 subjects with trunk varicose veins at baseline 
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Table 7.3 Deterioration of trunk varicose veins from baseline to follow-up by 

grade in left leg  

Left leg follow-up 

Left leg 

baseline  

Absent 

N 

(95% CI) 

% 

Grade I ª 

N 

(95% CI) 

% 

Grade II ª 

N  

(95% CI) 

% 

Grade III ª 

N  

(95% CI) 

% 

Total 

N  

(95% CI) 

N 

Absent 

13 

(4.9-14.8) 

8.9 

18 

(7.5-19.1) 

12.3 

4 

(0.8-6.6) 

2.7 

1 

(0.03-3.3) 

0.7 

36 

(17.5-

33.7) 

24.7 

Grade I ª 

11 

(3.9-13.0) 

7.5 

14 

(5.4-15.7) 

9.6 

48 

(24.5-43.2) 

32.9 

17 

(7.0-18.2) 

11.6 

90 

(49.8-

75.4) 

61.6 

Grade II ª 0 (0.0) 0 (0.0) 

4 

(0.8-6.6) 

2.7 

16 

(6.4-17.4) 

11.0 

20 

(8.6-20.7) 

13.7 

Total 

24 

(10.7-24.0) 

16.4 

32 

(15.2-30.5) 

21.9 

56 

(29.2-49.4) 

38.4 

34 

(16.3-32.1) 

23.3 

146  

 

100.0 

 

ª Grade I, II, III from Basle classification of severity (I=mild, II=moderate, III=severe) 
 
* Sample is derived from 146 subjects with trunk varicose veins at baseline with deterioration 
of trunk varicose veins in both legs at follow-up 

 

Shaded area indicates increase in grade of trunk varicose veins between the two examinations 
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Table 7.4 Deterioration of trunk varicose veins from baseline to follow-up by 

grade in right leg  

Right leg follow-up 

Right leg 

baseline  

Absent 

N  

(95% CI) 

% 

Grade I ª 

N  

(95% CI) 

% 

Grade II ª 

N 

 (95% CI) 

% 

Grade III ª 

 N  

(95% CI) 

% 

Total 

N  

(95% CI) 

% 

Absent 
12 

(4.4-13.9) 

8.2 

20 

(8.6-20.7) 

13.7 

2 

(0.2-4.5) 

1.4 

1 

(0.03-3.3) 

0.7 

35 

(16.9-32.9) 

24.0 

Grade I ª 
10 

(3.4-12.2) 

6.8 

20 

(8.6-20.7) 

13.7 

41 

(20.4-37.7) 

28.1 

21 

(9.1-21.6) 

14.4 

92 

(51.0-76.9) 

63.0 

 Grade II ª 
1 

(0.03-3.3) 

0.7 

0 (0.0) 

2 

(0.22-4.5) 

1.4 

15 

(5.9-16.5) 

10.3 

18 

(7.5-19.1) 

12.3 

Grade III ª 0 (0.0) 0 (0.0) 0 (0.0) 

1 

(0.03-3.3) 

0.7 

1 

(0.03-3.3) 

0.7 

Total 
23 

(10.2-23.2) 

15.8 

40 

(19.8-36.9) 

27.4 

45 

(22.7-40.8) 

30.8 

38 

(18.6-35.3) 

26.0 

146*  

 

100.0 

 

ª Grade I, II, III from Basle classification of severity (I=mild, II=moderate, III=severe) 

 

* Sample is derived from 146 subjects with trunk varicose veins at baseline with deterioration 

of trunk varicose veins in both legs at follow-up 

 

Shaded area indicates increase in grade of trunk varicose veins between the two examinations 
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Table 7.5 Deterioration of trunk varicose veins from baseline to follow-up by 

grades in both legs 

Deterioration of trunk varicose veins by grades – both legs  

                                 Right leg grade 

Left leg grade 

I – II ¹ 

N  

(95% CI) 

% 

I – III ² 

N  

(95% CI) 

% 

II  - III ³ 

N  

(95% CI) 

% 

Total 

N  

(95% CI) 

% 

I - II ¹ 

14 

(19.4-55.9) 

34.1 

4 

(3.0-23.5) 

9.8 

2 

(0.8-16.1) 

4.9 

21 

(32.5-76.9) 

48.8 

I - III ² 

1 

(0.1-12.0) 

2.4 

5 

(4.4-27.0) 

12.2 

6 

(5.9-30.4) 

14.6 

12 

(15.8-49.7) 

29.2 

II - III ³ 

5 

(4.4-27.0) 

12.2 

2 

(0.8-16.1) 

4.9 

2 

(0.8-16.1) 

4.9 

9 

(10.7-40.2) 

22.0 

Total 

21 

(32.5-76.9) 

48.8 

11 

(14.1-46.6) 

26.8 

10 

(12.3-43.4) 

24.4 

41 * 

 

100.0 

 

¹ Grade I (baseline) to Grade II (follow-up) from Basle classification for severity 

² Grade I (baseline) to Grade III (follow-up) from Basle classification for severity 

³ Grade II (baseline) to Grade III (follow-up) from Basle classification for severity 

(I=mild, II=moderate, III=severe) 

 

* Sample is derived from 146 subjects with trunk varicose veins at baseline with deterioration 

of trunk varicose veins in both legs at follow-up
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7.2.3 Progression of trunk varicose veins by grades   

The fundamental assumption explicit in clinical teaching and observed in clinical 

practice is that venous disease follows a natural progression of deterioration with 

advancing age. This is reflected in the Basle study and in CEAP classifications, 

whereby grades of severity represent stages in this progression.  

For CVI, the characteristics may be a late stage in the progression of trunk varicose 

veins, or it may develop over a relatively short period of time after an episode of deep 

vein thrombosis.  

However, there exist cases where venous disease conditions cannot be observed to 

improve spontaneously if causative or aggravating factors, such as pregnancy, are 

eliminated or removed. In the majority of individuals with chronic venous disease, 

without medical intervention, the natural trend is for progressive deterioration. The 

factors related to progression at microscopic or biochemical levels are beyond the 

scope of this study. Anatomically, it could be argued that the adoption of the erect 

posture many millennia ago was an evolutionary change for which the human body, 

including the venous system, was not well suited since in most individuals there are 

no venous valves between the groin and the heart. This has permitted particular 

lifestyle risk factors to play a part in promoting deterioration over time (discussed in 

more detail in section 7.2.9 of this chapter). 
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7.2.4 Improvement in trunk varicose veins from baseline to follow-up  

 No significant difference was observed among those who had undergone 

sclerotherapy (p=0.20 and 0.37 respectively, Table 7.6), or among subjects wearing 

compression stockings (p=0.5, Table 7.7). Similarly, no significant difference in 

improvement was observed among those whose body mass index altered between 

baseline and follow-up (p=0.87 and 0.31 respectively, Table 7.8), or among female 

subjects with an increasing number of pregnancies (p=0.59, Table 7.9).  

 

 

 

Table 7.6 Improvement of trunk varicose vein in left and right leg from baseline 

to follow-up among subjects with injection therapy (sclerotherapy)  

 Sclerotherapy  

Improvers  

Left leg 

Absent 

N (%) 

Present 

N (%) 

Total 

N (%) 

Absent 87 (87.0) 13 (13.0) 100 (100.0) 

Present 8 (72.7) 3 (27.3) 11 (100.0) 

Total 95 (85.6) 16 (14.4) 111 (100.0) 

p-value=0.20 from chi-square continuity correction 

    

Improvers Right 

leg 
   

Absent 79 (79.8) 20 (20.2) 99 (100.0) 

Present 10 (90.9) 1 (9.1) 11 (100.0) 

Total 89 (80.9) 21 (19.1) 110 (100.0) 

p-value=0.37 from chi-square continuity correction  
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Table 7.7 Improvement of trunk varicose vein by subject from baseline to 

follow-up among subjects using compression stockings 

 Compression stocking 

Improvers 
Absent 

N (%) 

Present 

N (%) 

Total 

N (%) 

Absent 94 (77.7) 27 (22.3) 121 (100.0) 

Present 15 (75.0) 5 (25.0) 20 (100.0) 

Total 109 (77.3) 32 (22.7) 141 (100.0) 

* p-value=0.58 from chi-square continuity correction  

 

Table 7.8 Improvement of trunk varicose vein by subject from baseline to 

follow-up among subjects with increase or decrease in body mass index (BMI) 

 Increase in BMI 

Improvers 
Absent 

N (%) 

Present 

N (%) 

Total 

N (%) 

Absent 88 (71.0) 36 (29.0) 124 (100.0) 

Present 16 (72.7) 6 (27.3) 22 (100.0) 

Total 104 (71.2) 42 (28.8) 146 (100.0) 

p-value=0.87 from chi-square continuity correction  

 

 
Decrease in BMI 

Improvers  
Absent 

N (%) 

Present 

N (%) 

Total 

N (%) 

Absent 115 (92.7) 9 (7.3) 124 (100.0) 

Present 19 (86.4) 3 (13.6) 22 (100.0) 

Total 134 (91.8) 12 (8.2) 146 (100.0) 

p-value=0.31 from chi-square continuity correction  
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Table 7.9 Improvement of trunk varicose vein by subject from baseline to 

follow-up among female subjects with increase in number of pregnancies  

 Increase in number of pregnancies  

Improvers 
Absent 

N (%) 

1 

N (%) 

3 

N (%) 

Total 

N (%) 

Absent 59 (93.7) 3 (4.8) 1 (1.6) 63 (100.0) 

Present 9 (100.0) 0 (0.0) 0 (0.0) 9 (100.0) 

Total 68 (94.4) 3 (4.2) 1 (1.4) 72 (100.0) 

P-value=0.58 from chi-square linear trend 
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7.2.5     Deterioration by gender  

Table 7.10 shows that slightly more females than males had deterioration in their trunk 

varicose veins, and the difference reached statistical significance (p= 0.04). 

 

7.2.6   Deterioration by age group 

The deterioration of trunk varicose veins by age group at baseline is shown in Table 

7.11. There was no significant difference in the deterioration of trunk varicose veins 

by age group; however,  there was an increasing trend of deterioration with increasing 

age (p=0.08), although subjects aged 45-54 years of age had a slightly lower 

percentage (42.2%) than the rest of the age groups.   

 

7.2.7   Deterioration by social class 

Deterioration of trunk varicose veins according to social class at baseline is shown in 

Table 7.12. There was no significant difference between social class and deterioration 

of trunk varicose veins (p=0.22). However, among all social class groups, the 

proportion of subjects with no evidence of deterioration was slightly higher than those 

who did deteriorate.  
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Table 7.10 Deterioration of trunk varicose veins by subjects from baseline to 

follow-up by gender 

 

* p=0.04 from chi-square continuity correction by gender  

 

 

 

 

 

 

 

 

 

 Deterioration of trunk varicose veins 

Gender 

Absent 

N  

(95% CI) 

% 

Present 

N 

(95% CI) 

% 

Total 

N  

 

% 

Male  

95 

(47.4-70.9) 

58.3 

68 

(32.6-52.5) 

41.7 

163 

 

100.0 

Female 

66 

(35.7-57.9) 

45.8 

78 

(43.1-67.2) 

54.2 

144 

 

100.0 

Total  

161 

(44.7-61.0) 

52.4 

146 

(40.3-55.7) 

47.6 

307 

 

100.0 
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Table 7.11 Deterioration of trunk varicose veins by subjects from baseline to 

follow-up by age group at baseline  

 Deterioration of trunk varicose veins by age group  

Age group (years) 

Absent 

N  

(95% CI) 

% 

Present 

N 

 (95% CI) 

% 

Total 

N 

 

% 

    

18-34 

10 

(33.8-118.8) 

66.7 

5 

(12.2-73.8) 

33.3 

15  

 

100.0 

    

    

35-44  

29 

(36.6-76.1) 

53.7 

25 

(30.6-67.3) 

46.3 

54  

 

100.0 

    

45-54  

63 

(44.7-73.4) 

57.8 

46 

(31.2-55.8) 

42.2 

109  

 

100.0 

    

55 +  

59 

(35.1-58.5) 

45.7 

70 

(42.6-68.1) 

54.3 

129  

 

100.0 

    

Total 

161 

(44.7-61.0) 

52.4 

146 

(40.3-55.7) 

47.6 

307  

 

100.0 

  

*p=0.08 from chi-square linear trend test by age group  
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Table 7.12 Deterioration of trunk varicose veins by subjects from baseline to 

follow-up by social class at baseline  

* p=0.22 from chi-square linear trend test by social class 
 
Social class I: professional 
Social class II: managerial and technical occupations 
Social class III: skilled occupations 
                          N (non-manual) M (manual) 
Social class IV: partly-skilled occupation 
Social class V: unskilled occupation  
 

* Excluded: housewives, students and armed forces(Standard Occupational Classification - 
Office of Population Censuses and Surveys 1991)  

 Deterioration of trunk varicose veins  

Social class 

Absent 

N  

(95%CI) 

% 

Present 

N  

(95%CI) 

% 

Total 

N 

 

% 

I  

 

13  

(32.8-98.5) 

59.1 

 

9 

(19.9-75.0) 

40.9 

22  

 

100.0 

II 

64 

(40.4-66.0) 

52.0 

59 

(36.8-61.4) 

48.0 

123  

 

100.0 

III (Non-manual) 

32 

(37.1-74.3) 

53.3 

28 

(31.6-66.5) 

46.7 

60  

 

100.0 

III (Manual) 

21 

(36.0-85.2) 

56.8 

16 

(25.5-68.7) 

          43.2 

37  

 

100.0 

IV 

10 

(29.8-104.8) 

58.8 

7 

(18.0-81.4) 

41.2 

17  

 

100.0 

V 

10 

(39.0-137.1) 

             76.9 

3 

(5.8-23.1) 

23.1 

13  

 

100.0 

Total 

150 

(46.8-64.5) 

55.1 

122 

(37.4-53.3) 

44.9 

272  

 

100.0 
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7.2.8   Surgery for trunk varicose veins 

Analysis was conducted to determine whether venous surgery affected the 

deterioration of trunk varicose. As this thesis looks at deterioration between two 

examinations, surgery between baseline and follow-up was considered relevant, and 

duly incorporated into the analysis. Of the 325 subjects who had trunk varicose veins 

at baseline, 18 subjects had surgery in at least one leg between baseline and follow-up, 

of which 9 had surgery in the right leg only, 2 in the left leg only and 7 in both legs. 

Of these 18 subjects, 3 deteriorated from grade I to grade II (16.7%), 9 subjects 

remained in the same grade (50.0%), and 6 subjects showed improvement (33.3%) in 

their grade of trunk varicose veins. 

Repetition of the above analyses for gender, age group and social class, including the 

18 subjects who had undergone surgery between baseline and follow-up study, did not 

affect the results. However, the difference in deterioration of trunk varicose veins by 

age group became significant (p=0.05). Differences in deterioration by gender and 

social class had no effect on results (p=0.06 and 0.29 respectively) (data not shown).   

 

7.2.9  Risk factors  

The risk factors assessed were those investigated at the baseline study and comprised 

gender, age group, social class, obesity, family history of varicose veins at baseline 

(mother or father), parity, use of the contraceptive pill, hormone replacement therapy, 

history of DVT, mobility at work, cigarette smoking and gastrointestinal habit. 

Mobility at work was assessed by enquiring about sitting, standing, walking and heavy 

lifting and encoded into two categories, ‘less than half the time’ and ‘more than half 

the time’. Within the gastrointestinal habit, those risk factor categories related to a 

higher prevalence of trunk varicose veins at baseline were investigated as risk factors 

at the follow-up stage of the study, and these included ‘straining to start passing stool’ 

and ‘straining to finish passing stool’(Lee et al. 2001). These same variables were 

measured when assessing chronic venous insufficiency deterioration (discussed later 

in this chapter) and venous reflux deterioration (discussed in Chapter 10 of this thesis). 
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Of the 307 subjects who showed deterioration in their trunk varicose veins, from 

baseline, gender, age, family history, and sitting at work were related to deterioration 

(Table 7.13). The odds of deterioration in trunk varicose veins were 1.65 times higher 

in females than in males, (95% CI: 1.05 to 2.59). On adjusting for age, the association 

was slightly reduced (OR=1.57, 95% CI: 1.01 – 2.44). Increased age was related to 

worsening of trunk varicose veins, where subjects over 55 years of age were one and 

a half times more likely to have worsening of veins than those under 55 (OR=1.59, 

95% CI: 1.01 – 2.51), and persisted when gender adjusted (OR=1.67, 95% CI: 1.06 – 

2.61, Table 7.13).  

Among those subjects who reported a history of varicose veins in the family (mother 

or father), the risk of worsening from trunk varicose veins was almost twice as high as 

those with no history in the family (OR 1.92, 95% CI: 1.20 – 3.07). This association 

was slightly reduced but still significant when adjusted for age and gender (OR=1.89, 

95% CI: 1.17 – 3.05).  

The odds of deteriorating from trunk varicose veins decreased with number of 

pregnancies. However, this trend was of no significance even when adjusting for age 

(Table 7.13).  

A history of ever having used hormone replacement therapy was associated with 

reduced worsening of trunk varicose veins (OR=0.29, 95% CI: 0.09 – 0.99). The 

results were almost identical after adjusting for age (OR=0.28, 95% CI: 0.08 – 0.95, 

Table 7.13). 

The risk of sitting at work and deterioration of trunk varicose veins getting worse was 

significant only when adjusting for age and gender.  Subjects who sat half the time 

were 1.69 times more likely to deteriorate than those who sat less than half the time 

(OR=1.69, 95% CI 1.04 – 2.73, Table 7.13).  

No associations were found between worsening of trunk varicose veins and either 

social class, body mass index, history of DVT, cigarette consumption, oral 

contraceptive use, strain to start and finish passing stool, standing, walking and heavy 

lifting (Table 7.13).  
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More analysis was done on females and males separately using binary logistic 

regression analysis (data not shown). Among males, subjects aged more than 55 years, 

and seated at work (when adjusted for age), were found to be associated with 

worsening of trunk varicose veins. Males who sat more than half the time were three 

times more likely to deteriorate than those who sat less than half the time (OR=3.22, 

95% CI; 1.63 – 6.35). Males over 55 years were 2.19 times more at risk of deteriorating 

from varicose veins than those under than 55 years (OR=2.19, 95% CI: 1.15-4.15). 

Among females (data not shown), family history was associated with increased risk of 

deteriorating from trunk varicose veins while HRT was associated with decreased risk 

of deteriorating.  

Females with a family history of varicose veins had an increased risk of deteriorating 

when adjusted for age (OR=2.75, 95% CI: 1.35 – 5.62). Females who had ‘ever used 

hormone replacement therapy’ had a decreased risk of worsening when adjusted for 

age (OR=0.28, 95% CI 0.08 – 0.95, data not shown).  
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Table 7.13 Association between sociodemographic and medical variables at 

baseline and the risk of deterioration of trunk varicose veins from baseline to 

follow-up  

   Odds Ratio (95%CI) 

Variable of interest 
N 

(sample) 

N 

(deterioration) 

Unadjusted 

analysis 

   Adjusted for age 

and gender 

Gender     

Male (reference group) 163 68   

Female 144 78 1.65 (1.05-2.59) 1.57 (1.01-2.44)¤ 

     

Age group (years)     

Less than 55 (reference 

group) 
178 76   

55+ years 129 70 1.59 (1.01-2.51) 1.67 (1.06-2.61)§ 

     

Social class     

Non-manual* (reference 

group) 
205 96   

Manual** 67 26 0.72 (0.41-1.26) 0.76 (0.43-1.35) 

     

Body Mass Index     

Underweight/normal 

weight (reference group) 
142 65   

Overweight/obese 163 81 1.17 (0.75-1.84) 1.07 (0.67-1.70) 

     

Family history (mother 

or father with varicose 

veins or ulcer) 

    

No (reference group) 128 50   

Yes 165 91 1.92 (1.20-3.07) 1.89 (1.17-3.05) 

     

History of DVT     

No (reference group) 293 3   

Yes 11 8 3.04 (0.79-11.67) 2.31 (0.59-9.09) 

     

¤ Adjusted for age group * Non-manual includes social class I, II, III (non-manual) 

§ Adjusted for gender   ** Manual includes social class III (manual), IV, V 
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Table 7.13 (continued) Association between sociodemographic and medical 

variables at baseline and the risk of deterioration of trunk varicose veins from 

baseline to follow-up  

   Odds Ratio (95% CI) 

Variable of interest 
N 

(sample) 

N 

(deterioration) 

Unadjusted 

analysis 

Adjusted for age 

and gender 

Ever smoked cigarettes     

No (reference group) 164 41   

Yes 87 46 1.33 (0.79-2.24) 1.15 (0.66-2.00) 

     

Number of times pregnant     

Never pregnant (reference 

group) 
24 17   

1-2 57 32 0.53 (0.19-1.47) 0.53 (0.19-1.47) 

3 39 18 0.35 (0.12-1.04) 0.35 (0.12-1.03) 

4 or more 24 11 0.35 (0.11-1.15) 0.34 (0.10-1.13) 

     

Ever taken HRT      

No (reference group) 109 63   

Yes 14 4 0.29 (0.09-0.99) 0.28 (0.08-0.95) 

Oral contraception     

No (reference group) 51 27   

Yes  83 44 1.00 (0.50-2.02) 1.09 (0.52-2.32) 

Gastrointestinal Habit     

Strain to start      

Only occasionally(reference 

group) 
200 120   

About half the time/nearly 

always  
47 26 1.44 (0.77-2.70) 1.53 (0.81-2.91) 

Strain to finish      

Only occasionally 

(reference group) 
285 132   

About half the time/nearly 

always 
21 21 2.32 (0.91-5.91) 2.19 (0.85-5.65) 
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Table 7.13 (continued) Association between mobility at work at baseline and 

the risk of deterioration of trunk varicose veins from baseline to follow-up  

   Odds Ratio (95% CI) 

Variable of interest 
N 

(sample) 

N 

(deterioration) 

Unadjusted 

analysis 

Adjusted for age 

and gender 

Mobility at work     

Sitting     

Less than half the 

time (reference 

group) 

177 78   

More than half the 

time 
130 68 1.39 (0.88-2.19) 1.69 (1.04-2.73) 

     

Standing at work     

Less than half the 

time (reference 

group) 

200 94   

More than half the 

time 
107 52 1.07 (0.67-1.71) 0.99 (0.61-1.61) 

     

Walking     

Less than half the 

time (reference 

group) 

212 101   

More than half the 

time 
95 45 0.99 (0.60-1.60) 0.97 (0.59-1.59) 

     

Heavy lifting     

Less than half the 

time (reference 

group) 

268 126   

More than half the 

time  
38 19 1.13 (0.57-2.22) 1.14 (0.57-2.27) 
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7.3 Chronic venous insufficiency 

The results for chronic venous insufficiency are based on clinical and photographic 

evidence from the baseline and follow-up studies.  

 

7.3.1 Prevalence  

The distribution of severity of chronic venous insufficiency by gender was shown in 

Table 7.14. Very few subjects had chronic venous insufficiency at baseline, the 

majority of whom were grade I CVI (11.3% of males and 17.6% of females).   

At follow-up, although the difference between the males and females in terms of 

prevalence of chronic venous insufficiency was not statistically significant (p=0.159) 

(Table 7.15), the proportion of subjects affected increased in males (13.4% to 23.1%) 

but stayed the same in females (from 19% to 18.8%) between baseline and follow-up. 

The majority of individuals affected at follow-up also had grade I CVI (15.4% of males 

and 12.7% of females) followed by grade II CVI (6.9% of males and 5.3% of females).  
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Table 7.14 Prevalence of grade of chronic venous insufficiency by gender at 

baseline  

 

* p-value=0.15 from chi-square linear trend  

ª Grade I-III CVI according to CEAP classification   

 - Grade I CVI: C3 CEAP (oedema and corona) 

 - Grade II CVI: C4 CEAP (eczema, lipodermatosclerosis, pigmentation, atrophie blanche, 

hypodermitis) 

 - Grade III CVI: C5-C6 CEAP (healed or active ulcer) 

 

 

 

 

 

 Grade of chronic venous insufficiency at baseline 

Gender 

Absent 

N  

(95%CI) 

% 

Grade Iª 

N  

(95%CI) 

% 

Grade IIª 

N  

(95%CI) 

% 

Grade IIIª 

N  

(95%CI) 

% 

Total 

N 

 

 % 

Male 

338 

(77.7-96.2) 

86.7 

44 

(8.2-15.08) 

11.3 

5 

(0.4-2.8) 

1.3 

3 

(0.1-2.0) 

0.8 

390 

 

 100.0 

Female 

397 

(73.3-89.2) 

81.0 

86 

(14.1-21.5) 

17.6 

6 

(0.4-2.5) 

1.2 

1 

(0.01-1.0) 

0.2 

490 

 

 100.0 

Total 

735 

(77.6-89.7) 

83.5 

130 

(12.3-17.4) 

14.8 

11 

(0.6-2.1) 

1.3 

4 

(0.14-1.0) 

0.5 

 

880 

  

100.0 
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Table 7.15 Prevalence of grade of chronic venous insufficiency by gender at 

follow-up 

 

* p-value=0.16 from chi-square linear trend  

ª    Grade I-III CVI according to CEAP classification  

- Grade I CVI: C3 CEAP (oedema and corona) 

- Grade II CVI: C4 CEAP (eczema, lipodermatosclerosis, pigmentation, atrophie blanche, 

hypodermitis) 

- Grade III CVI: C5 –C6 CEAP (healed or active ulcer) 

 

 

 

 

 Grade of chronic venous insufficiency at follow-up  

Gender 

Absent 

N  

(95% CI) 

% 

Grade I ª 

N  

(95% CI) 

% 

Grade II ª 

N 

(95% CI) 

% 

Grade III ª 

N  

(95% CI) 

% 

 

Total 

N 

 

% 

 

Male 

300 

(68.5-86.0) 

76.9 

60 

(11.8-19.6) 

15.4 

27 

(4.6-9.9) 

6.9 

3 

(0.19-2.0) 

0.8 

390 

100.0 

Female 

398 

(73.5-89.5) 

81.2 

62 

(9.7-16.11) 

12.7 

26 

(3.5-7.6) 

5.3 

4 

(0.2-1.9) 

0.8 

490 

100.0 

Total 

698 

(73.5-85.3) 

79.3 

122 

(11.5-16.4) 

13.9 

53 

(4.5-7.8) 

6.0 

7 

(0.3-1.5) 

0.8 

880 

100.0                                                                                                                                                                                                  
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7.3.2 Deterioration  

The results in this section are based on those 145 subjects who had CVI at baseline. 

Similar to trunk varicose veins, deterioration was defined as an increase in severity in 

Basle classification (Widmer 1978) (grade I to grade II, grade I to grade III, grade II 

to grade III) and unilateral to bilateral deterioration. When calculating deterioration by 

number of subjects, the leg with the highest severity score was considered.  

As shown in Figure 7.2, of the 145 subjects with CVI, 5 subjects had undergone 

surgery between the examinations and were excluded from analysis. During the 13 

year follow-up, 33 subjects (23.6%) deteriorated and the rate of deterioration was 

1.76% per year of follow-up (percentage of subjects who deteriorated - 23.6% - was 

divided by the average of 13.38 years of follow-up). Of those 33 subjects with chronic 

venous insufficiency, 16 deteriorated in both legs (11.4%) and 17 subjects deteriorated 

in one leg (12.1%).  Of those 16 subjects who deteriorated in both legs, 5 deteriorated 

unilaterally to bilaterally and 11 subjects deteriorated by change in grades (CEAP 

classification of severity).  Of the 17 subjects who had evidence of deterioration in one 

leg, 5 subjects (3.5%) deteriorated by change in grade according to CEAP 

classification for severity, and 12 subjects deteriorated unilaterally to bilaterally 

(8.5%).  

Tables 7.16 and 7.17 show detailed analysis of deterioration of chronic venous 

insufficiency from baseline to follow-up in the right and left leg separately. Shaded 

areas indicate the number of subjects who showed an increase in grade of severity 

between the two examinations. The majority of subjects deteriorated from grade I at 

baseline to grade II at follow-up in the right and left leg (14 subjects in the right leg 

and 15 subjects in the left leg). Very few subjects deteriorated from grade I (baseline) 

to grade III at follow-up. In the right and left legs, 7 subjects showed no evidence of 

change in grade of severity between two examinations, while 1 subject in the right leg 

and 2 subjects in the left leg showed evidence of improvement between examinations 

respectively. Of those eleven subjects who had deteriorated in both legs at follow-up, 

10 subjects showed an increase in grade of severity from grade I (baseline) to grade II 

(follow-up) and one subject increased from grade I (baseline) to grade III (follow-up) 

(data not shown).  The small number of subjects with evidence of improvement of CVI 
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(2 subjects in the right leg and 1 subject in the left), meant that a reliable analysis of 

factors associated with improvement of CVI could not be performed.  

There was a statistically significant difference in deterioration of CVI in subjects at 

follow-up, in both the left and right legs when comparing those with trunk varicose 

veins at baseline (p<0.01) (Tables 7.18 and 7.19). In the left leg, among those 150 

subjects with grade I trunk varicose veins at baseline, 92 (61.3%) had grade I, II or III 

chronic venous insufficiency at follow-up. In the right leg, among 145 subjects with 

grade I trunk veins, 34 subjects (23.4%) developed chronic venous insufficiency 

(grade I or II) at follow-up (Table 7.19).  
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Figure 7.2 Flow-chart showing deterioration of chronic venous insufficiency 

veins from baseline to follow-up  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Rate of deterioration 1.76% per annum 

† Deterioration in grade is defined by change from Grade I baseline to Grade II follow-up, or 

Grade I baseline to Grade III at follow-up, or Grade II baseline to Grade III at follow-up (Grade 

I, II, III from Basle classification) 

 

 
145 subjects with 

CVI varicose veins 

at baseine 

33 subjects deteriorated at follow-up* 

(23.6%) 

5 subjects excluded 

due to surgery 

between studies 

16 subjects deteriorated 

both legs (11.4%)  

17 subjects deteriorated in 

one leg (12.1%) 

11 subjects 

deteriorated by 

change in 

grade (7.8%) † 

12 subjects 

deteriorated 

unilaterally 

to bilaterally 

(8.5%)   

140 subjects with CVI at baseline 

5 subjects 

deteriorated 

unilaterally 

to bilaterally 

(3.5%) 

5 subjects 

deteriorated by 

change in 

grade (3.5%) † 
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Table 7.16 Deterioration of chronic venous insufficiency from baseline to 

follow-up by grades in right leg  

Right leg CVI at follow-up 

Right leg 

CVI at 

baseline 

Absent 

N  

(95% CI) 

% 

Grade I ª 

N  

(95% CI) 

% 

Grade II ª 

N  

(95% CI) 

% 

Grade III ª 

N  

(95% CI) 

% 

Total * 

N 

(95% CI) 

% 

Absent 0 (0.0) 

5 

(5.5-33.5) 

15.2 

4 

(3.8-29.2) 

12.1 

0 (0.0) 

9 

(13.3-50.0) 

27.3 

Grade I ª 

1 

(0.15-14.9) 

3.0 

6 

(7.3-37.8) 

18.2 

14 

(24.1-69.4) 

42.4 

1 

(0.15-14.9) 

3.0 

22 

(42.8-99.2) 

       66.7 

Grade II ª 0 (0.0) 0 (0.0) 0 (0.0) 

1 

(0.15-14.9) 

3.0 

1 

(0.15-14.9) 

3.0 

Grade III ª 0 (0.0) 0 (0.0) 0 (0.0) 

1 

(0.15-14.9) 

3.0 

1 

(0.15-14.9) 

3.0 

Total 

1 

(0.15-14.9) 

3.0 

11 

(17.5-57.9) 

       33.3 

18 

(33.3-84.5) 

54.5 

3 

(2.3-24.7) 

9.1 

33  

 

100.0 

* Subjects having surgery between baseline and follow-up (4 subjects) were excluded from 

the sample 

ª    Grade I-III CVI according to CEAP classification  

    - Grade I CVI: C3 CEAP (oedema and corona) 

    - Grade II CVI: C4 CEAP (eczema, lipodermatosclerosis, pigmentation, atrophie 

blanche, hypodermitis) 

    - Grade III CVI: C5-C6 CEAP (healed or active ulcer) 

 

CVI: Chronic Venous Insufficiency 

 

Shaded area indicates increase in grade of CVI between the two examinations 
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Table 7.17 Deterioration of chronic venous insufficiency from baseline to 

follow-up by grades in left leg  
 

* Subjects having surgery between baseline and follow-up (2 subjects) were excluded from 

the sample 

ª    Grade I-III CVI according to CEAP classification  

  - Grade I CVI: C3 CEAP (oedema and corona) 

  - Grade II CVI: C4 CEAP (eczema, lipodermatosclerosis, pigmentation, atrophie blanche, 

hypodermitis) 

  - Grade III CVI:  C5-C6 CEAP (healed or active ulcer)  

CVI: Chronic Venous Insufficiency 

 

Shaded area indicates increase in grade of CVI between the two examinations 

Left leg CVI at follow-up  

Left leg CVI 

at baseline 

Absent 

N  

(95% CI) 

% 

Grade I ª 

N  

(95% CI) 

% 

Grade II ª 

N  

(95% CI) 

% 

Grade III ª 

N 

(95% CI) 

% 

 Total* 

N  

(95% CI) 

% 

Absent  

1 

(0.15-14.9) 

3.0 

4 

(3.8-29.2) 

12.1 

2 

(1.0-20.0) 

6.1 

1 

(0.15-4.19) 

3.0 

8 

(11.2-46.0) 

24.2 

Grade I ª 

1 

(0.15-14.9) 

3.0 

6 

(7.3-37.8) 

18.2 

15 

(26.4-73.2) 

45.5 

1 

(0.15-14.9) 

3.0 

69.7 

(45.2-102.9) 

23 

Grade II ª 0 (0.0) 

1 

(0.15-14.9) 

3.0 

0 (0.0) 0 (0.0) 

1 

(0.15-14.9) 

3.0 

Grade III ª 0 (0.0) 0 (0.0) 0 (0.0) 

1 

(0.15-14.9) 

3.0 

1 

(0.15-14.9) 

3.0 

Total 

2 

(1.0-20.0) 

6.1 

11 

(17.5-57.9) 

33.3 

17 

(31.0-80.8) 

51.5 

3 

(2.3-24.7) 

9.1 

33  

 

100.0 
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Table 7.18 Deterioration of chronic venous insufficiency by grades in left leg 

from baseline to follow-up with trunk varicose veins at baseline  

 

(p-value <0.01)  from chi square linear trend test  

 

¹ Grade I-III CVI according to CEAP classification  

    - Grade I CVI: C3 CEAP (oedema and corona) 

    - Grade II CVI: C4 CEAP (eczema, lipodermatosclerosis, pigmentation, atrophie 

blanche, hypodermitis) 

    - Grade III CVI: C5-C6 CEAP (healed or active ulcer) 

² Grade I, II, III from Basle classification for severity for trunk varicose veins  

 

** sample is derived from subjects with trunk varicose veins and no evidence of CVI at 

baseline (excluding surgeries baseline and follow-up) 

 

CVI: Chronic Venous Insufficiency  

 

 

 

Grade of CVI in left leg at follow-up  

Grade of 

trunk 

varicose 

veins in 

left leg at 

baseline 

Absent 

N 

(95% CI) 

% 

 

Grade I¹ 

N 

(95% CI) 

% 

 

Grade II¹ 

N 

(95% CI) 

% 

 

Grade III 

N 

(95% CI) 

% 

 

 

Total 

N 

 

% 

 

 

Grade I² 
58 

(29.6-49.3) 

38.7 

55 

(27.8-47.3) 

36.7 

26 

(11.5-25.0) 

17.3 

11 

(3.8-12.7) 

7.3 

150 

 

100.0 

Grade II² 
1 

(1.9-36.0) 

8.3 

0 

(0.0) 

2 

(2.7-55.0) 

16.7 

9 

(46.1-90.9) 

75.0 

12 

 

100.0 

Total 
59 

(27.9-46.6) 

36.4 

55 

(25.8-43.8) 

34.0 

28 

(11.7-24.6) 

17.3 

20 

(7.7-18.7) 

12.3 

162** 

 

100.0 
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Table 7.19 Deterioration of chronic venous insufficiency by grades in right leg 

from baseline to follow-up with trunk varicose veins at baseline  
 

* p-value <0.01from chi square linear trend test  

 
¹ Grade I-III CVI according to CEAP classification  

    - Grade I CVI: C3 CEAP (oedema and corona) 
    - Grade II CVI: C4 CEAP (eczema, lipodermatosclerosis, pigmentation, atrophie blanche, 

hypodermitis) 
    - Grade III CVI: C5-C6 CEAP (healed or active ulcer) 

² Grade I, II, III from Basle classification for severity for trunk varicose veins  
 
** sample is derived from subjects with trunk varicose veins and no evidence of CVI at 
baseline (excluding surgeries baseline and follow-up) 
 
CVI: Chronic Venous Insufficiency  

 

 

 

 Grade of CVI in right leg at follow-up 

Grade of trunk 

varicose veins in 

right leg at baseline 

Absent 

N  

(95% CI) 

% 

Grade I¹ 

N  

(95% CI) 

% 

Grade II¹ 

N 

(95% CI) 

 % 

Total 

N  

(95% CI) 

% 

Grade I² 

111  

(69.7-82.6) 

76.6 

28  

(13.7-26.5) 

19.3 

6  

(1.9-8.7) 

4.1 

145  

 

100.0 

Grade II² 

3  

(10.9-60.9) 

30.0 

6  

(30.7-83.2) 

60.0 

1  

(2.2-41.2) 

10.0 

10  

 

100.0 

Total 

114  

(66.0-79.8) 

73.5 

34  

(16.1-29.1) 

21.9 

7  

(2.2-9.0) 

4.5 

155** 

  

     100.0  
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7.3.3 Deterioration by gender 

There was no significant difference between males and females (p=1.00) and 

deterioration of CVI from baseline to follow-up (Table 7.20). The proportion of males 

and females showing chronic venous insufficiency deterioration was similar in both 

(23.1% males as opposed to 23.9% females).  

 

7.3.4 Deterioration by age group  

There was a statistically significant association between deterioration of subjects with 

CVI and age group at baseline (p=0.03). For purposes of analysis, due to small 

numbers, age groups were merged into those under and those over 55 years of age. 

The highest proportion of subjects deteriorating from chronic venous insufficiency 

were those over 55 years of age (30.9%, Table 7.21).  

 

7.3.5 Deterioration by social class 

There was no significant difference between social class at baseline and deterioration 

of CVI among the 132 subjects (8 subjects with missing values at baseline). For 

purposes of analysis, due to small numbers, social class was merged into manual and 

non-manual, but the difference still did not reach statistical significance (p=1.00) 

(Table 7.22). 
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Table 7.20 Deterioration CVI by subject from baseline to follow–up by gender 

 

 Deterioration of CVI  

Gender 

Absent 

N 

(95%CI) 

% 

Present 

N  

(95%CI) 

% 

Total 

N 

 

% 

Male 

40 

 (55.6-103.7) 

76.9 

12 

(12.5-39.2) 

23.1 

52  

 

100.0 

Female 

67 

(59.4-96.0) 

            76.1 

21 

(15.1-35.8) 

23.9 

88  

 

100.0 

Total 

107 

(62.9-91.9) 

76.4 

33 

(16.4-32.7) 

23.6 

140  

 

100.0 

 

*p-value=1.00 from chi-square continuity correction by gender 

 

CVI: Chronic venous insufficiency 
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Table 7.21 Deterioration of CVI by subject from baseline to follow-up by age 

group at baseline  

 

 Deterioration of CVI by age group 

Age group 

(years) 

Absent 

N 

(95%CI) 

% 

Present 

N 

     (95%CI) 

% 

Total 

N 

 

% 

<55  

51 

(65.0-112.7) 

86.4 

8 

(6.2-25.7) 

13.6 

59  

 

100.0 

55+ 

56 

(52.7-89.1) 

69.1 

25 

(20.4-44.8) 

30.9 

81  

 

100.0 

Total 

107 

(62.9-91.9) 

76.4 

33 

(16.4-32.7) 

23.6 

140  

 

100.0 

 

* p-value=0.03 from chi-square continuity correction by age group 

 

CVI: Chronic Venous Insufficiency 
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Table 7.22 Deterioration of CVI from baseline to follow-up according to social 

class at baseline  

 Deterioration of CVI  

Social 

class 

 

 

Absent 

N  

(95%CI) 

% 

Present 

N 

(95%CI) 

% 

Total 

N 

 

% 

Non-

manual 

78 

(62.7-97.8) 

78.8 

21 

(13.4-31.8) 

21.2 

99 

 

100.0 

Manual 

26 

(52.5-113.7) 

78.8 

7 

(9.2-41.9) 

21.2 

33 

 

100.0 

Total 

104 

(64.6-95.0) 

78.8 

28 

(14.3-30.2) 

21.2 

132 

 

100.0 

 

*p-value=1.00 from chi-square Fisher’s exact test by social class 

 

Non-manual:  

Social class I: professional 

Social class II: managerial and technical occupations 

Social class III: skilled occupations (non-manual) 

 

Manual:  

Social class III: skilled occupation (manual) 

Social class IV: partly-skilled occupation 

Social class V: unskilled occupation  

* Excluded: housewives, students and armed forces 

 

(Standard Occupational Classification - Office of Population Censuses and Surveys 1991)  

 

CVI: chronic venous insufficiency  
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7.3.6 Deterioration by CEAP classification  

Appendices 25 and 26 show worsening of chronic venous insufficiency from baseline 

to follow-up study by CEAP classification in left and right legs. There were very few 

numbers which showed worsening of CVI between studies using the CEAP 

classification, the majority of which, in the right leg, had no evidence of CVI at 

baseline and developed corona only at follow-up (3 subjects), and corona and 

pigmentation (3 subjects) at follow-up. In addition, four subjects had oedema only at 

baseline which worsened to corona and pigmentation at follow-up. Similarly for the 

left leg, of the 33 subjects with worsening of CVI between the two studies, 3 subjects 

had no CVI at baseline and had corona only at follow-up, and 3 subjects had oedema 

at baseline which worsened to corona and pigmentation at follow-up.  

 

7.3.7 Surgery  

Similarly for chronic venous insufficiency, when conducting analysis on deterioration, 

venous surgery between examinations was taken into account due to possible effect on 

deterioration between baseline and follow-up. Of  the 145 subjects who had evidence 

of CVI at baseline, 5 subjects had surgery in at least one leg between the baseline and 

follow-up study, of which 5 had surgery in their right leg, 3 in their left leg, and 3 

subjects had surgery in both legs.  

Repeating the above analysis on gender, age group, and social class, after inclusion of 

surgery between the two examinations, had no major effect on the results and 

conclusions.  
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7.3.8 Risk factors  

The association between risk factors at baseline and deterioration from CVI is shown 

in Table 7.23.  

Of 140 subjects who deteriorated with chronic venous insufficiency (CVI), age group 

was the only risk factor that was significantly associated (Table 7.23). The risk of 

worsening in CVI among those aged over 55 years was 2.85 times higher than in those 

aged under than 55 (OR=2.85, 95% CI: 1.18 – 6.87) and was still significant when 

adjusted for gender (OR=2.93, 95% CI: 1.20 – 7.15). 

When analysed separately by gender (data not shown), there were no significant 

differences between males and females in terms of risk of deteriorating from CVI.  
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Table 7.23 Association between sociodemographic and medical variables at 

baseline and the risk of deterioration of chronic venous insufficiency from 

baseline to follow-up  

   Odds Ratio (95%CI) 

Variable of interest 
N 

(sample) 

N 

(deterioration) 

Unadjusted 

analysis 

Adjusted for age 

and gender 

Gender     

Male (reference 

group) 
52 12   

Female 88 21 1.04 (0.46-2.35) 1.22 (0.53-2.81)¤ 

Age group (years)     

Less than 55 

(reference group) 
59 8   

55+ years 81 25 2.85 (1.18-6.87) 2.93 (1.21-7.15)§ 

     

Social class     

Non-manual* 

(reference group) 
99 21   

Manual** 33 7 1.00 (0.38-2.61) 0.99 (0.37-2.64) 

Body Mass Index     

Underweight/normal 

weight (reference 

group) 

37 9   

Overweight/obese 102 24 0.96 (0.40-2.31) 0.80 (0.32-2.04) 

     

Family history 

(mother or father with 

varicose veins or 

ulcer) 

    

No (reference group) 56 13   

Yes  76 19 1.10 (0.49-2.48) 1.08 (0.47-2.49) 

History of DVT     

No (reference group) 124 13   

Yes 13 19 1.52 (0.44-5.32) 1.35 (0.38-4.89) 

¤ Adjusted for age group    § Adjusted for gender 
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Table 7.23 (continued) Association between sociodemographic and medical 

variables at baseline and the risk of deterioration of chronic venous 

insufficiency from baseline to follow-up  

   Odds Ratio (95% CI) 

Variable of interest 
N 

(sample) 

N 

 (deterioration) 

Unadjusted 

analysis 

Adjusted for age 

and gender 

Ever smoked 

cigarettes 
    

No (reference group) 63 17   

Yes  47 10 0.73 (0.30-1.79) 0.67 (0.27-1.68) 

     

Number of times 

pregnant* 
    

Never pregnant 

(reference group) 
13 5   

1-2 34 7 0.41 (0.10-1.67) 0.39 (0.09-1.61) 

3 22 3 0.25 (0.05-1.32) 0.21 (0.04-1.17) 

4 or more 19 6 0.74 (0.17-3.24) 0.69 (0.15-3.12) 

     

Ever taken HRT*      

No (reference group) 64 16   

Yes  6 5 0.65 (0.07-6.04) 0.57 (0.06-5.45) 

     

Oral contraception*      

No (reference group) 35 9   

Yes 39 10 0.74 (0.26-2.07) 1.12 (0.35-3.58) 

     

Gastrointestinal 

Habit 
    

Strain to start     

Only occasionally 

(reference group) 
123 30   

About half the 

time/nearly always  
17 3 0.66 (0.18-2.47) 0.62 (0.16-2.38) 

     

Strain to finish      

Only occasionally 

(reference group) 
126 30   

About half the 

time/nearly always 
14 3 0.87 (0.23-3.34) 0.78 (0.20-3.08) 

* adjusted for gender 
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Table 7.23 (continued) Association between mobility at work at baseline and 

the risk of deterioration of chronic venous insufficiency from baseline to follow-

up  

                   Odds Ratio (95% CI)  

Variable of 

interest 

N 

(sample) 

N 

(deterioration) 

Unadjusted 

analysis 

Adjusted for age 

and gender 

Mobility at work     

Sitting     

Less than half the 

time (reference 

group) 

83 21   

More than half 

the time 
57 12 0.79 (0.35-1.76) 0.77 (0.34-1.76) 

     

Standing at work     

Less than half the 

time (reference 

group) 

92 21   

More than half 

the time 
48 12 1.13 (0.50-2.54) 1.43 (0.60-3.38) 

     

Walking     

Less than half the 

time(reference 

group) 

103 25   

More than half 

the time  
37 8 0.86 (0.35-2.12) 0.82 (0.32-2.06) 

     

Heavy lifting     

Less than half the 

time (reference 

group) 

123 27   

More than half 

the time  
17 6 1.94 (0.66-5.72) 1.86 (0.61-5.66) 

 

* Non-manual includes social class I, II, III (non-manual) 

** Manual includes social class III (manual), IV, 
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7.4 Summary 

At the baseline stage of the study, there were more males than females with trunk 

varicose veins, but there was no difference in gender at the follow-up stage of the 

study. Deterioration of trunk varicose veins was more frequent in females than in 

males. Of those subjects who deteriorated in both legs, a higher proportion of subjects 

deteriorated from grade I (baseline) to grade II (follow-up) in both trunk varicose veins 

and chronic venous insufficiency. There was no significant difference between 

subjects with trunk varicose vein improvement and any of the possible risk factors 

associated such as injections therapies (sclerotherapy), use of compression stocking, 

increase or decrease in body mass index or increase in number of pregnancies. For 

subjects with chronic venous insufficiency improvement, the numbers were too small 

for reliable statistical analysis to be employed.  

Female subjects aged over 55 years, those with a family history, and those who sat at 

work for more than half the day were more at risk of deteriorating from trunk varicose 

veins. For both sexes with either varicose veins or CVI, baseline age over 55 was a 

significant risk factor. In addition, the risk of deterioration of trunk varicose veins was 

statistically greater in those who sat at work for more than half the day. In females, the 

risk was further aggravated if there was a family history of varicose veins, while 

hormone replacement therapy was associated with decreased risk.  
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Chapter 8 

RESULTS IV 

TELANGIECTASIA (TELANGIECTASIAVEINS) 

PREVALENCE DETERIORATION AND RISK FACTORS 

 

8.1 Introduction  

 

The purpose of this chapter was to analyse data from the Edinburgh Vein Study 

relating to telangiectasia, also commonly referred to in the literature as ‘spider veins, 

thread veins or hyphenwebs’. Telangiectasia is common in the general population but 

hardly any research has been devoted to this subject, and few longitudinal studies have 

published data related to progression of the disease in the general population.  

Telangiectasia is extremely common in the general population, especially in women 

(Vitale-Lewis 1995, Ruckley et al 2008), and usually requires no treatment unless it 

affects quality of life. Patients often experience symptoms, such as pain, cramps, 

itching, burning, leg fatigue, and throbbing, but in clinical practice it may be difficult 

to assess significance, as the main concern is usually cosmetic. Telangiectasias 

commonly co-exists with other forms of venous disease, but the precise 

pathophysiology is still unknown (Vitale-Lewis 1995). Anxiety about the perceived 

underlying vascular disease is also a common cause of concern to subjects, but can be 

allayed by seeking treatment such as sclerotherapy. However, treatment of varicose 

veins concedes no benefit to telangiectasia (Ruckley et al. 2008). 

The methods of measurement used for assessing trunk varicose veins and chronic 

venous insufficiency at the baseline and follow-up stages of the study were also used 

to assess telangiectasia.  

Telangiectasia was defined, as in the Basle study, as ‘permanently dilated intradermal 

venules less than 1mm in size’ (see Table 1.3). At the baseline stage of the study, 

grading of severity of telangiectasia was done with reference to photographs from the 

Basle study, and at the follow-up stage of the study, photographs from both the 

baseline and from the Basle study were used as reference. Severity was divided into 
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three grades (I=mild, II=moderate, III=severe) according to degree of tortuosity and 

prominence of the veins (see section 4.4.5).  

Each leg was graded separately, and the highest severity score from the front and back 

of each leg was used. When analysis was conducted by subject, the leg with the highest 

severity score was used.  

In this chapter, the prevalence of telangiectasia at baseline, the association between 

prevalence and risk factors measured at baseline (age, gender, social class, body mass 

index, family history, gastrointestinal habit, mobility at work) and their associations 

with deterioration of telangiectasia were explored. The demographic characteristics 

(gender, age group and social class) of those with evidence of deterioration were also 

discussed. Analysis of the natural progression of telangiectasia, as shown by change 

in grade (I=mild, II=moderate, III=severe, Widmer classification) and its association 

with venous reflux at baseline, was investigated. In addition, the association between 

having telangiectasia at baseline and other forms of venous disease (trunk varicose 

veins and chronic venous insufficiency) at follow-up, was examined. Finally, further 

analysis of whether venous reflux in specific anatomic segments had any relationship 

with deterioration of telangiectasia was investigated.  

 

8.2 Telangiectasia  

8.2.1 Prevalence  

Table 8.1 shows prevalence of telangiectasia among the 880 subjects who were 

followed up, with females having significantly more telangiectasia than males (95.3% 

versus 88.2%) (p<0.01). In both genders, the proportion of subjects with telangiectasia 

was highest among those with grade I telangiectasia.  

At follow-up, there were significant differences in prevalence between males and 

females and across grades (p<0.01) (Table 8.2). Females had significantly more 

telangiectasia than males (90.2% versus 79.0%). Also, females had a higher a 

percentage of grade II and III telangiectasia (82.0%) compared to males (13.1%).  
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Table 8.1 Prevalence of telangiectasia at baseline by grades of severity in 

males and females in the follow-up study  

 Prevalence of telangiectasia 

Gender 

 

Absent 

 N  

%  

 (95%CI) 

 

 

Grade Iª 

N  

%  

(95% CI) 

 

 

Grade IIª 

N 

%  

(95% CI) 

 

 

Grade IIIª 

N 

%  

(95% CI) 

 

 

Total 

 

N 

 % 

 

Male 
46 

11.8 

(8.7-15.6) 

323 

82.8 

(74.1-92.2) 

21 

5.4 

(3.4-8.0) 

0 

0.0 

(0.0) 

390 

100.0 

Female 
23 

4.7 

(3.0-6.9) 

417 

85.1 

(77.2-93.5) 

47 

9.6 

(7.1-12.6) 

3 

0.6 

(0.15-1.6) 

490 

100.0 

Total 
69 

7.8 

(6.1-9.8) 

740 

84.2 

(78.1-90.3) 

68 

7.7 

(6.0-9.7) 

3 

0.3 

(0.08-0.9) 

880 

100.0 

 

p-value <0.01  from chi-square linear trend by gender  

ª Grade I, II, III from Basle classification of severity (I=mild, II=moderate, III=severe) 
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Table 8.2 Prevalence of telangiectasia at follow-up stage by grade of severity 

in males and females in the follow-up study 

 

 

 

p-value <0.01  from chi-square linear trend by gender 

ª Grade I, II, III from Basle classification for severity (I=mild, II=moderate, III=severe) 

 

 

 

 

 

 Prevalence of telangiectasia 

Gender 

 

 

Absent 

N  

%  

(95% CI) 

 

 

 

Grade I ª 

N  

%  

(95% CI) 

 

 

 

Grade II ª 

N 

%  

(95% CI) 

 

 

 

Grade III ª 

N 

%  

(95% CI) 

 

 

 

Total 

   N 

   

   % 

 

Male 

82 

21.0 

(16.8-25.9) 

257 

65.9 

(58.2-74.3) 

43 

11.0 

(8.0-14.7) 

8 

2.1 

(0.9-3.8) 

390 

100.0 

Female 

48 

9.8 

(7.3-12.8) 

305 

62.2 

(55.5-69.5) 

114 

23.3 

(19.2-27.8) 

23 

4.7 

(3.0-6.9) 

490 

100.0 

Total 

130 

14.8 

(12.3-17.4) 

562 

63.9 

(58.7-69.3) 

157 

17.8 

(15.2-20.8) 

31 

3.5 

(2.4-4.9) 

880 

100.0 
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8.2.2 Deterioration 

This section is based on those subjects with evidence of deterioration in their 

telangiectasia (grade I=mild, II=moderate, or III=severe) at baseline (811 subjects). 

Similar to the analyses of trunk varicose veins and CVI, deterioration was defined by 

an increase in grade of severity using the Basle classification (Widmer 1978) (mild to 

moderate, moderate to severe, and mild to severe), and also from unilateral to bilateral 

deterioration (see section 7.2.2). 

 

Figure 8.1 shows that, of the 811 subjects with telangiectasia at baseline, 20 subjects 

had undergone surgery between the two examinations. Of the remaining 791 subjects, 

during the 13-year follow-up, 207 subjects showed evidence of deterioration (26.1%). 

The rate of deterioration was 1.9% per year of follow-up (percentage of subjects 

deteriorated (26.1%) divided by the average of 13.38 years of follow-up). Of those 207 

subjects who deteriorated, 72 subjects progressed in both legs (9.1%), 80 subjects 

progressed in one leg (10.1%), and 55 subjects (7.0%) progressed from unilateral to 

bilateral (one leg to both legs).  

 

Tables 8.3 and 8.4 show unilateral to bilateral changes and grade changes in the left 

and right legs. Shaded areas indicate an increase in grade of telangiectasia between the 

two examinations. The highest proportion of subjects deteriorated from grade I (mild) 

at baseline to grade II (moderate) at follow-up in the left and right legs (45.9% and 

46.9% respectively). The overall pattern was mildly different in the left and right leg 

with slightly more subjects deteriorating in the left leg (57.5%) compared to the right 

leg (53.1%). This difference was due to a higher percentage of subjects in the left leg 

deteriorating from mild to severe and moderate to severe forms of telangiectasia 

according to the Basle classification (11.6% left leg vs 6.2% right leg) (Widmer 1978). 

Of the 207 subjects, 72 subjects deteriorated in both legs with worsening of grades 

from baseline to follow-up (Table 8.5), the majority deteriorated from grade I (mild at 

baseline) to grade II (moderate) at follow-up (70.8%).  
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Figure 8.1 Flow-chart showing deterioration of telangiectasia from baseline to 

follow-up  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Rate of deterioration 1.9% per annum 

** Deterioration in grade is defined by change from Grade I baseline to Grade II follow-up, or 

Grade I baseline to Grade III at follow-up, or Grade II baseline to Grade III at follow-up (Grade 

I, II, III based on Basle classification) 

 
811 subjects with 

telangiectasia at baseline 

20 subjects had surgery 

between studies 

207 subjects deteriorated at follow-up * 

(26.1%) 

72 subjects 

deteriorated both 

legs (9.1%) ** 

80 subjects deteriorated 

one leg (10.1%) ** 

38 subjects right leg 

only (4.8%) 

42 subjects left leg 

only (5.3%) 

55 subjects 

deteriorated 

unilaterally to 

bilaterally (7.0%) 

791 subjects with telangiectasia at baseline 
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Table 8.3 Deterioration of telangiectasia from baseline to follow-up by grade 

in left leg  

Left leg follow-up 

Left leg 

baseline  

 

Absent 

N 

%  

(95% CI) 

 

 

Grade I ª 

N 

%  

(95% CI) 

 

 

Grade II ª 

N  

%  

(95% CI) 

 

 

Grade III ª 

N  

%  

(95% CI) 

 

 

     Total 

N  

%  

(95% CI) 

 

Absent 

0 

0.0 

(0.0) 

29 

14.0 

(9.5-19.8) 

0 

0.0 

(0.0) 

0 

0.0 

(0.0) 

29 

14.0 

(9.5-19.8) 

Grade I 

ª 

8 

3.9 

(1.7-7.3) 

44 

21.3 

(15.6-28.2) 

95 

45.9 

(37.3-55.8) 

10 

4.8 

(2.4-8.6) 

157 

75.8 

(64.6-88.4) 

Grade II 

ª 

0 

0.0 

(0.0) 

0 

0.0 

(0.0) 

7 

3.4 

(1.4-6.6) 

14 

6.8 

(3.8-11.0) 

21 

10.1 

(6.4-15.2) 

Total 

8 

3.9 

(1.7-7.3) 

73 

35.3 

(27.8-44.0) 

102 

49.3 

(40.3-59.5) 

24 

11.6 

(7.6-16.9) 

207 

100.0 

 

ª Grade I, II, III from Basle classification of severity (I=mild, II=moderate, III=severe) 

 

Shaded area indicates increase in grade of telangiectasia between the two examinations 
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Table 8.4 Deterioration of telangiectasia from baseline to follow-up by grade in 

right leg  

Right leg follow-up 

Right leg 

baseline  

Absent 

N  

%  

(95% CI) 

 

Grade I ª 

N  

%  

(95% CI) 

 

Grade II ª 

N 

 %  

(95% CI) 

 

Grade III ª 

 N  

%  

(95% CI) 

 

         Total 

N 

%  

     (95% CI) 

 

Absent 
1 

0.5 

(0.02-2.3) 

25 

12.1 

(7.9-17.5) 

1 

0.5 

(0.02-2.3) 

0 

0.0 

(0.0) 

27 

13.0 

(8.7-18.7) 

Grade I ª 
9 

4.3 

(2.1-7.9) 

48 

23.2 

(17.2-30.4) 

97 

46.9 

(38.2-56.9) 

3 

1.4 

(0.3-3.9) 

157 

75.8 

(64.6-88.4) 

Grade II ª 
0 

0.0 

(0.0) 

4 

1.9 

(0.6-4.6) 

8 

3.9 

(1.7-7.3) 

10 

4.8 

(2.4-8.6) 

22 

10.6 

(6.8-15.8) 

Grade III ª 
0 

0.0 

(0.0) 

        0 

0.0 

(0.0) 

 

0 

0.0 

(0.0) 

 

1 

0.5 

(0.02-2.3) 

1 

0.5 

(0.02-2.3) 

Total 
10 

4.8 

(2.4-8.6) 

77 

37.2 

(29.5-46.2) 

106 

51.2 

(42.1-61.6) 

14 

6.8 

(3.8-11.0) 

207 

100.0 

 

ª Grade I, II, III from Basle classification of severity (I=mild, II=moderate, III=severe) 

 

Shaded area indicates increase in grade of telangiectasia between the two examinations 
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Table 8.5 Deterioration of telangiectasia from baseline to follow-up by grades 

in both legs 

Deterioration of telangiectasiaby grades – both legs  

                                 Right leg grade 

Left leg grade 

I – II ¹ 

N  

%  

(95% CI) 

 

I – III ² 

N  

%  

(95% CI) 

 

II  - III ³ 

N  

%  

(95% CI) 

 

Total 

N  

%  

(95% CI) 

 

I - II ¹ 

51 

70.8 

(53.2-92.3) 

2 

2.8 

(0.4-9.1) 

1 

1.4 

(0.06-6.8) 

54 

75.0 

(56.9-97.1) 

I - III ² 

6 

8.3 

(3.3-17.3) 

1 

1.4 

(0.06-6.8) 

1 

1.4 

(0.06-6.8) 

 

8 

11.1 

(5.1-21.1) 

 

II - III ³ 

2 

2.8 

(0.4-9.1) 

1 

1.4 

(0.06-6.8) 

7 

9.7 

(4.2-19.2) 

10 

13.9 

(7.0-24.7) 

Total 

61 

84.7 

(65.3-108.0) 

3 

4.2 

(1.0-11.3) 

8 

11.1 

(5.1-21.0) 

72 

100.0 

 

¹ Grade I (baseline) to Grade II (follow-up) from Basle classification for severity 

² Grade I (baseline) to Grade III (follow-up) from Basle classification for severity 

³ Grade II (baseline) to Grade III (follow-up) from Basle classification for severity 

(I=mild, II=moderate, III=severe) 
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8.2.3 Deterioration by gender  

Table 8.6 shows that more females (31.3%) than males (19.6%) displayed evidence of 

deterioration from telangiectasia (p<0.01).  

 

8.2.4 Deterioration by age group 

The deterioration of telangiectasia by age group is shown in Table 8.7. There was 

significant association of age group and risk of deterioration (p<0.01) and an 

increasing trend of deterioration with increasing age, with subjects aged 18-34 years 

having a slightly higher percentage of deterioration (19.0%) compared to those aged 

35-44 years (16.3%). 

 

8.2.5 Deterioration by social class 

There was no significant association between social class and risk deterioration of 

telangiectasia (p=0.55), but slightly fewer subjects showed deterioration in manual 

social classes (27.9%) compared to non-manual classes (25.1%) (Table 8.8).  

 

 

 

 

 

 

 

 

 

 



 

 198 

Table 8.6 Deterioration of telangiectasia by subjects from baseline to follow-

up by gender  

 

p-value <0.01 from chi-square continuity correction by gender 

 

 

 

 

 

 

 

 

 

 

 Deterioration of telangiectasia 

Gender 

Absent 

N  

%  

(95% CI)- 

 

Present 

N 

%  

(95% CI) 

 

Total 

N  

 

% 

 

Male  

271 

80.4 

(71.2-90.4) 

66 

19.6 

(15.2-24.7) 

337 

100.0 

Female 

313 

68.9 

(61.6-76.3) 

141 

31.3 

(26.2-36.5) 

454 

100.0 

Total  

584 

73.8 

(68.0-80.0) 

207 

26.2 

(22.7-29.9) 

791 

100.0 
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Table 8.7 Deterioration of telangiectasia by subjects from baseline to follow-

up by age group at baseline  

 Deterioration of telangiectasia 

Age group 

(years) 

Absent 

N  

%  

(95% CI) 

 

Present 

N 

 %  

(95% CI) 

 

Total 

N 

 

% 

 

    

18-34 

102 

81.0 

(66.3-97.8) 

24 

19.0 

(12.4-27.9) 

126 

100.0 

    

    

35-44  

144 

83.7 

(70.8-98.2) 

28 

16.3 

(11.0-23.2) 

172 

100.0 

    

45-54  

185 

70.1 

(60.5-80.7) 

79 

29.9 

(23.8-37.0) 

264 

100.0 

    

55 +  

153 

66.8 

(56.8-78.0) 

76 

33.2 

(26.3-41.3) 

229 

100.0 

    

Total 

584 

73.8 

(68.0-80.0) 

207 

26.2 

(22.7-29.9) 

791 

100.0 

  

p-value <0.01 from chi-square linear trend test by age group 
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Table 8.8 Deterioration of telangiectasia from baseline to follow-up according 

to social class at baseline  

 Deterioration of telangiectasia  

Social class 

 

 

 

Absent 

N  

%  

(95%CI) 

 

 

Present 

N 

%  

(95%CI) 

 

Total 

N 

 

% 

Non-manual 

408  

74.9 

(67.8-82.3) 

137 

25.1 

(21.1-29.6) 

545 

100.0 

Manual 

111 

72.1 

(59.5-86.4) 

43 

27.9 

(20.4-37.2) 

154 

100.0 

Total 

519 

74.2 

(68.0-80.8) 

180 

25.8 

(22.1-29.7) 

699 

100.0 

 

p-value=0.55 from chi-square continuity correction by social class  

 

Non-manual:  

Social class I: professional 

Social class II: managerial and technical occupations 

Social class III: skilled occupations (non-manual) 

 

Manual:  

Social class III: skilled occupation (manual) 

Social class IV: partly-skilled occupation 

Social class V: unskilled occupation  

* Excluded: housewives, students and armed forces 

 

(Standard Occupational Classification - Office of Population Censuses and Surveys 

1991)  
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8.3 Telangiectasia at baseline  

Further analysis was done by left and right leg to investigate whether telangiectasia at 

baseline was a precursor to the development of new cases of trunk varicose veins and 

CVI. Tables 8.9 and 8.10 show no significant difference in the right and left leg 

between the prevalence of telangiectasia at baseline, and the development of trunk 

varicose veins at follow-up (p=0.36 and 0.78). Due to the small number of subjects 

who developed new trunk varicose veins at follow-up, grades I, II, and III were merged 

for statistical purposes. In the right leg, of those with grade I telangiectasia, 14.1% 

subjects developed trunk varicose veins at follow-up compared to those with grade II 

telangiectasia (20.8%) (Table 8.9). In the left leg, of those with telangiectasia at 

baseline, 15.0% had evidence of new trunk varicose veins at follow-up compared to 

those with grade II telangiectasia (31.3%) (Table 8.10).   

 

No significant association was found between chronic venous insufficiency at follow 

up and telangiectasia at baseline (p=0.07) in the right leg. The majority of subjects had 

grade I telangiectasia in the right leg, of whom 12.7% had CVI at follow-up. A total 

of 30 subjects had grade II telangiectasia at baseline, of whom 9 subjects (30.0%) had 

CVI at follow-up (Table 8.11). In the left leg, the association between telangiectasia 

and CVI at follow-up did reach statistical significance (p<0.01) (Table 8.12). 

Compared to the right leg, there was a higher percentage of subjects with grade II 

telangiectasia and CVI at follow-up (47.6% left leg compared to 30.0% right leg), but 

this was attributed to the fact that the group of subjects was small.   
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Table 8.9 Grades of telangiectasia in right leg from baseline to follow-up with 

trunk varicose veins at follow-up  

 

(p-value 0.36)  from chi square continuity correction  

¹ Grade I, II, III from Basle classification for severity of trunk varicose veins 

² Grade I, II, III from Basle classification for severity for telangiectasia 

 

 

 

 

 

 Grade of trunk varicose veins in right leg at follow-up  

Grade of 

telangiectasia in 

right leg at baseline 

Absent 

N(%) 

 

 (95% CI) 

Present¹ 

N(%) 

 

 (95% CI) 

 

Total 

N 

 

% 

 

Grade I² 
439  

85.9 

(78.1-94.2) 

72  

14.1 

(11.1-17.6) 

511 (100.0) 

Grade II² 
19 

79.2 

(49.0-121.3) 

5  

20.8 

(17.6-46.1) 

24 (100.0) 

Total 
458  

85.6 

(78.0-93.7) 

77  

14.4 

(11.4-17.8) 

535 (100.0) 
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Table 8.10 Grades of telangiectasia in left leg from baseline to follow-up with 

trunk varicose veins at follow-up  

 

(p-value 0.08) from chi square continuity correction 

¹ Grade I, II, III from Basle classification for severity of trunk varicose veins 

² Grade I, II, III from Basle classification for severity for telangiectasia 

 

 

 

 

 

 

 Grade of trunk varicose veins in left leg at follow-up  

Grade of 

telangiectasia in left 

leg at baseline 

Absent 

N 

% 

(95% CI) 

Present¹ 

N 

% 

(95% CI) 

 

Total 

N 

 

% 

 

Grade I² 
430  

85.0 

(77.2-93.3) 

76  

15.0 

(11.9-18.6) 

506 (100.0) 

Grade II² 
11  

68.8 

(36.1-119.4) 

5  

31.3 

(11.4-69.2) 

16 (100.0) 

Total 
441  

84.5 

(76.8-92.6) 

81 

 15.5 

(12.4-19.1) 

522 (100.0) 
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Table 8.11 Grades of telangiectasia in right leg from baseline to follow-up with 

chronic venous insufficiency at follow-up  

 

(p-value 0.07)  from chi continuity correction  

 

¹ Grade I-III CVI according to CEAP classification 

- Grade I CVI: C3 CEAP (oedema and corona) (60 subjects) 

- Grade II CVI: C4 CEAP (eczema, lipodermatosclerosis, pigmentation, atrophie 

blanche, hypodermitis) (23 subjects) 

- Grade III CVI: C5-C6 CEAP (healed or active ulcer) (2 subjects) 

 

² Grade I, II, III from Basle classification for severity for telangiectasia 

 

 

 

 Grade of chronic venous insufficiency in right leg at 

follow-up  

Grade of 

telangiectasia in right 

leg at baseline 

Absent 

N 

% 

(95% CI) 

Present¹ 

N 

% 

(95% CI) 

 

Total 

N 

 

% 

 

Grade I² 
523  

87.3 

(80.0-95.0) 

76 

 12.7 

(10.0-15.7) 

599 (100.0) 

Grade II² 
21  

70.0 

(44.4-105.1) 

9  

30.0 

(14.6-55.0) 

30 (100.0) 

Total 
544  

           86.5 

(79.4-93.9) 

85  

13.5 

(10.8-16.6) 

629 (100.0) 
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Table 8.12 Grades of telangiectasia in left leg from baseline to follow-up with 

chronic venous insufficiency at follow-up  

 

(p-value <0.01)  from chi square linear trend test  

 

¹ Grade I-III CVI according to CEAP classification 

- Grade I CVI: C3 CEAP (oedema and corona) (62 subjects) 

- Grade II CVI: C4 CEAP (eczema, lipodermatosclerosis, pigmentation, atrophie 

blanche, hypodermitis) (23 subjects) 

- Grade III CVI: C5-C6 CEAP (healed or active ulcer) (1 subject) 

 

² Grade I, II, III from Basle classification for severity for telangiectasia 

 

 Grade of chronic venous insufficiency in left leg at follow-

up  

Grade of 

telangiectasia in left 

leg at baseline 

Absent 

N 

% 

(95% CI) 

Present¹ 

N 

% 

(95% CI) 

 

Total 

N 

 

% 

 

Grade I² 
530  

87.5 

(80.2-95.1) 

76  

12.5 

(9.9-15.6) 

606 (100.0) 

Grade II² 
11  

52.4 

(27.5-91.0) 

10  

47.6 

(24.1-84.8) 

21 (100.0) 

Grade III² 
1  

100.0 

(100.0) 

0  

0.0 

(0.0) 

1 (100.0) 

Total 
542  

86.3 

(79.2-93.8) 

86  

13.7 

(11.0-16.8) 

628 (100.0) 



 

 206 

8.4 Risk factors 

Table 8.13 shows the association of various lifestyle risk factors and the deterioration 

of telangiectasia. Females were almost twice as likely as males to show deterioration 

in their telangiectasia (adjusted for age and gender) (OR=1.87, 95%CI 1.35-2.64). 

Subjects aged over 55 years, and those with a family history of venous disease were 

almost 1.5 times more likely to deteriorate compared to those aged under 55 years and 

with no family history (OR=1.68, 95% 1.19-2.36 and OR=1.60, 95% CI 1.14-2.24) 

(age and gender adjusted). No significant association was found for social class, body 

mass index, history of DVT, smoking cigarettes, gastrointestinal habit and mobility at 

work. Similarly, among male subjects, no risk factor was significantly associated with 

deterioration of telangiectasia (data not shown). However, among female subjects, a 

positive family history was significantly associated with deterioration of telangiectasia 

(unadjusted OR=2.00, 95% CI 1.30-3.07), and was still significant when adjusted for 

age and gender (OR=1.89, 95% CI 1.25-3.00) (data not shown).  
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Table 8.13 Association between sociodemographic and medical variables at 

baseline and the risk of deterioration from telangiectasia from baseline to 

follow-up  

   Odds Ratio (95%CI) 

Variable of interest 
N 

(sample) 

N 

(deterioration) 

Unadjusted 

analysis 

Adjusted for 

age and gender 

Gender     

Male (reference group) 337 66   

Female 454 141 1.85 (1.32-2.58) 
1.87 (1.35-

2.64)¤ 

Age group (years)     

Less than 55 

(reference group) 
562 131   

55+ years 229 76 1.63 (1.17-2.29) 
1.68 (1.19-

2.36)§ 

     

Social class     

Non-manual* 

(reference group) 
545 137   

Manual** 154 43 1.15 (0.77-1.72) 1.22 (0.81-1.83) 

Body Mass Index     

Underweight/normal 

weight (reference 

group) 

384 90   

Overweight/obese 405 116 1.31 (0.95-1.80) 1.30 (0.93-1.80) 

     

Family history (mother 

or father with varicose 

veins or ulcer) 

    

No (reference group) 394 82   

Yes 362 108 1.62 (1.16-2.25) 1.60 (1.14-2.24) 

History of DVT     

No (reference group) 766 201   

Yes  21 6 1.12 (0.43-2.94) 0.84 (0.3-2.24) 

¤ Adjusted for age group    § Adjusted for gender 
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Table 8.13 (continued) Association between sociodemographic and medical 

variables at baseline and the risk of deterioration from telangiectasia from 

baseline to follow-up  

   Odds Ratio (95% CI) 

Variable of interest 
N 

(sample) 

N 

 (deterioration) 

Unadjusted 

analysis 

Adjusted for age 

and gender 

Ever smoked 

cigarettes 
    

No (reference 

group) 
417 98   

Yes  222 55 1.07 (0.73-1.57) 1.05 (0.71-1.55) 

     

Number of times 

pregnant* 
    

Never pregnant 

(reference group) 
103 32   

1-2 183 55 0.95 (0.56-1.61) 0.88 (0.52-1.50) 

3 103 40 1.41 (0.79-2.50) 1.23 (0.69-2.22) 

4 or more 65 14 0.61 (0.29-1.26) 0.51 (0.24-1.07) 

     

Ever taken HRT*      

No (reference 

group) 
359 111   

Yes  36 12 1.11 (0.54-2.31) 0.94 (0.45-1.99) 

     

Oral contraception*      

No (reference 

group) 
118 43   

Yes 280 82 0.72 (0.46-1.14) 0.92 (0.55-1.53) 

     

Gastrointestinal 

Habit 
    

Strain to start     

Only occasionally 

(reference group) 
680 175   

About half the 

time/nearly always  
111 32 1.18 (0.73-1.85) 1.07 (0.68-1.69) 

     

Strain to finish      

Only occasionally 

(reference group) 
717 186   

About half the 

time/nearly always 
70 21 1.22 (0.71-2.09) 1.00 (0.58-1.73) 

* adjusted for gender 
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Table 8.13 (continued) Association between mobility at work at baseline and 

the risk of deterioration from telangiectasia from baseline to follow-up  

                   Odds Ratio (95% CI)  

Variable of 

interest 

N 

(sample) 

N 

(deterioration) 

Unadjusted 

analysis 

Adjusted for age 

and gender 

Mobility at work     

Sitting     

Less than half the 

time (reference 

group) 

447 186   

More than half the 

time 
344 21 0.83 (0.60-1.14) 0.88 (0.63-1.22) 

     

Standing at work     

Less than half the 

time (reference 

group) 

552 140   

More than half the 

time 
239 67 1.15 (0.81-1.61) 1.14 (0.80-1.60) 

     

Walking     

Less than half the 

time(reference 

group) 

567 152   

More than half the 

time  
224 55 0.89 (0.62-1.27) 0.86 (0.60-1.24) 

     

Heavy lifting     

Less than half the 

time (reference 

group) 

690 181   

More than half the 

time  
100 25 0.94 (0.58-1.52) 0.95 (0.58-1.55) 

 

* Non-manual includes social class I, II, III (non-manual) 

** Manual includes social class III (manual), IV, V 
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8.5 Risk tool  

Tables 8.14-8.16 show the risk of telangiectasia deterioration by venous reflux at 

baseline in individual vein segments, in the superficial and deep system, and in the left 

leg, right leg and both legs. The adjusted risk of deterioration was almost twice as high 

in subjects with reflux in the greater saphenous vein origin (OR=2.34, (95% CI 1.53-

3.57), in the lower third of the thigh (OR=2.28, 95% CI 1.59-3.27), and in the small 

saphenous vein (OR=1.89, 95% CI 1.06-3.36) compared to those with no segments 

affected. No significant association was found between deterioration of telangiectasia 

and venous reflux in the deep system (Table 8.14). The adjusted risk of telangiectasia 

deterioration was twice as high among subjects with venous reflux in two segments of 

the superficial system (OR=2.06, 95% CI 1.23-3.44), and almost four times as high 

among subjects with venous reflux in more than three segments of the superficial 

system compared to those with no segments affected (OR=3.97, 95% CI 2.16-7.31) 

(Table 8.15).  

 

In the left leg, the adjusted risk of telangiectasia deterioration was over 1.5 times higher 

in subjects with venous reflux in one segment at baseline (OR=1.64, 95% CI 1.02-

2.63), and almost 2.5 times higher in subjects with venous reflux in three or more 

segments compared to those with no venous reflux (OR=2.49, 95% CI 1.46-4.24) 

(Table 8.16). In the right leg, the adjusted risk of deterioration was between 1.5 times 

and twice as high among subjects with venous reflux in one, two and more than three 

segments compared to those with no venous segments affected. Among all subjects, 

the adjusted risk of deterioration from telangiectasia was between 1.74 and 2.0 times 

as high among those with venous reflux in two segments or more than three vein 

segments compared to those with no reflux (OR=1.74, 95% CI 1.06-2.87) and 

(OR=1.90, 95% CI 1.21-2.97) (Table 8.16). 
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8.6 Summary  

Prevalence of telangiectasia was higher in females than in males at both the baseline 

and follow-up stages of the study. In both legs, most subjects deteriorated from grade 

I (mild) at baseline to grade II (moderate) at follow-up. Subjects with venous reflux at 

baseline in the greater saphenous vein (origin), lower third of the thigh and small 

saphenous vein, were significantly associated with telangiectasia deterioration as 

defined by a change in grade (mild, moderate and severe). More females than males 

deteriorated, and there was an increase in deterioration of telangiectasia with increased 

age. Female subjects, those aged over 55 years, and those with a positive family 

history, were all significantly associated with risk of deterioration compared to male 

subjects, those aged under 55 years of age and with no family history. Venous reflux 

at baseline in the greater saphenous vein (origin and lower third of the thigh), the small 

saphenous vein, and in subjects with one, two or more than three segments in the 

superficial system, had an increased risk of deterioration from telangiectasia compared 

to those with no segments affected. In both the left and right legs, venous reflux in one, 

two or more than three segments of the superficial veins were associated with an 

increased risk of telangiectasia deterioration, compared to those with no segments 

affected. 
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Table 8.14 Risk of deterioration from telangiectasia in subjects by individual vein segments in the deep and superficial 

systems at baseline  

 
N n (%) 

Unadjusted  

OR (95% CI)  

Age & gender adjusted  

OR (95% CI)  

Common femoral vein 

Absent (reference group) 

Present 

681 

104 

169 (24.8) 

35 (33.7) 
1.54 (0.99-2.39) 1.63 (1.04-2.58) 

Superficial Femoral Vein origin 

Absent (reference group) 

Present 

714 

71 

186 (26.1) 

18 (25.4) 
0.96 (0.55-1.69) 1.00 (0.57-1.77) 

Femoral Vein lower thigh  

Absent (reference group) 

Present 

704 

81 

178 (25.3) 

26 (32.1) 
1.40 (0.85-2.29) 1.53 (0.92-2.54) 

Popliteal vein upper 

Absent (reference group) 

Present 

623 

162 

158 (25.4) 

46 (28.4) 
1.17 (0.79-1.72) 1.25 (0.84-1.85) 

Popliteal vein  lower 

Absent (reference group) 

Present 

636 

149 

164 (25.8) 

40 (26.8) 
1.06 (0.70-1.58) 1.09 (0.73-1.65) 

Greater Saphenous Vein origin 

Absent (reference group) 

Present 

624 

117 

139 (22.3) 

49 (41.9) 
2.51 (1.66-3.80) 2.34 (1.53-3.57) 

Greater Saphenous Vein lower thigh 

Absent (reference group) 

Present 

517 

213 

107 (20.7) 

83 (39.0) 
2.45 (1.72-3.46) 2.28 (1.59-3.27) 

Small Saphenous Vein  

Absent (reference group) 

Present 

576 

57 

143 (24.8) 

23 (40.4) 
2.05 (1.17-3.59) 1.89 (1.06-3.36) 

n: number of subjects in reflux group at baseline with trunk varicose vein deterioration at follow-up  

N: number of subjects in reflux group at baseline  
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Table 8.15 Risk of deterioration from telangiectasia in subjects by number of vein segments in the deep and 

superficial systems at baseline  

 
N n (%) 

Unadjusted  

OR (95% CI)  

 Age & gender adjusted  

OR (95% CI) 

Deep veins      

0 segment (reference group) 506 124 (24.5)   

1 segment 107 30 (28.0) 1.20 (0.75-1.92) 0.80 (0.48-1.34) 

2 segments 75 24 (32.0) 1.45 (0.86-2.45) 1.01 (0.54-1.92) 

≥3 segments 93 25 (26.9) 1.13 (0.69-1.87) 1.21 (0.61-2.39) 

     

Superficial veins     

0 segment (reference group) 398    

1 segment 112 83 (20.9) 1.65 (1.03-2.64) 1.52 (0.94-2.45) 

2 segments 86 32 (37.2) 2.25 (1.36-3.71) 2.06 (1.23-3.44) 

≥3 segments 51 27 (52.9) 4.27 (2.34-7.78) 3.97 (2.16-7.31) 

n: number of subjects in reflux group at baseline with trunk varicose vein deterioration at follow-up  

N: number of subjects in reflux group at baseline  
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Table 8.16 Risk of deterioration from telangiectasia by reflux in subjects and in the left and right leg  

 
N n (%) 

Unadjusted  

OR (95% CI)  

Age & gender adjusted  

OR (95% CI)  

Left leg      

0 segment (reference 

group) 
428 95 (22.2)   

1 segment 110 34 (30.9) 1.66 (1.07-2.58) 1.64 (1.02-2.63) 

2 segments 95 29 (30.5) 2.16 (1.29-3.63) 1.51 (0.91-2.51) 

≥3 segments 73 29 (39.7) 1.86 (1.07-3.24) 2.49 (1.46-4.24) 

     

Right leg     

0 segment (reference 

group) 
399 83 (20.8)   

1 segment 135 41 (30.4) 1.66 (1.07-2.58) 1.69 (1.08-2.64) 

2 segments 80 29 (36.3) 2.16 (1.29-3.63) 2.17 (1.29-3.66) 

≥3 segments 70 23 (32.9) 1.86 (1.07-3.24) 1.75 (0.99-3.08) 

     

By subject     

0 segment (reference 

group) 
282 62 (22.0)   

1 segment 127 31 (24.4) 1.15 (0.70-1.89) 1.10 (0.67-1.81) 

2 segments 107 36 (33.6) 1.80 (1.10-2.94) 1.74 (1.06-2.87) 

≥3 segments 152 52 (34.2) 1.84 (1.19-2.86) 1.90 (1.21-2.97) 

     

n: number of subjects in reflux group at baseline with trunk varicose vein deterioration at follow-up  

N: number of subjects in reflux group at baseline
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CHAPTER 9 

RESULT IV 

VENOUS REFLUX (PREVALENCE, DETERIORATION, RISK FACTORS) 

 

 

This chapter presents the results of the duplex scanning in the Edinburgh Vein Study 

follow-up, describes the prevalence of venous reflux (at both the baseline and follow-

up stages of the study), deterioration of venous reflux, and investigates the relationship 

between risk factors measured at baseline and deterioration of reflux among study 

participants at follow-up. Valve incompetence in venous segments were divided into 

three groups: deep system only (one or more deep segments affected, all superficial 

segments normal), superficial system only (one or more superficial segments affected, 

all deep system normal), and combined (one or more deep and one or more superficial 

segments showing reflux). The presence of significant reflux was defined as ≥0.5s 

duration at both the baseline and follow-up study. In the baseline study, a Diasonics 

duplex scanner (Diasonics Sonoron, Zug, Switzerland) with a 5.0 MHz linear probe 

was used to measure venous reflux (Evans 2002), whilst in the follow-up study, duplex 

scanning was performed using ATL HDI 5000 scanner (Mount International Services) 

with a 5.0 MHz linear probe. The patient positioning, the technique for eliciting reflux 

and the interpretation of the ultarasound findings were identical at baseline and at 

follow-up.  
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9.1 Prevalence of reflux by venous system 

Table 9.1 showed the prevalence of reflux by gender at baseline and follow-up. At 

baseline, there was a significant difference between males and females that had deep 

and superficial reflux only (p<0.01). A higher percentage of males (25.2%) had reflux 

in the deep system compared to 14.4% of females, while a higher percentage of 

females had reflux in the superficial system (20.3%) as opposed to 11.6% among 

males. Males had a higher percentage of combined reflux (20.0%) than did females 

(16.5%), but this difference did not reach statistical significance (p=0.22).  

At follow-up, the pattern was similar to baseline among subjects with superficial reflux 

only. Among 201 subjects with superficial reflux only, females had a higher 

percentage than males (28.1% females versus 18.4% males, p<0.01). As at baseline, 

there was no significant gender difference in those with combined reflux at follow-up 

(p=0.07). Also at the follow-up stage, there was no significant gender difference in 

reflux in the deep system only (6.8% of males and 6.2% of females, p=0.85, Table 

9.1).  

Most likely, due to the small numbers involved, there was no significant difference 

between males and females in the incidence of venous reflux in the deep only (309 

subjects), superficial (306 subjects) and combined reflux only system (304 subjects)  

(p=0.92, 0.21, 1.00 respectively, data not shown).  
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Table 9.1 Prevalence of reflux type by gender at baseline and follow-up 

  Baseline  Follow-up  

Type of 

reflux 

 Male 

(n=389)¹ 

Female 

(n=485)¹ 
P-value 

Male  

(n=384) 4 

Female  

(n=482) 4 
P-value 

Deep only 

 

N  

% (95% CI) 

 

98 

25.2 (20.6-30.6) 

 

 

70 

14.4 (11.3-

18.1) 

 

<0.01 

 

26 

6.8 (4.5-9.7) 

 

 

30 

6.2 (4.3-8.8) 

 

0.85 

  Male 

(n=346)² 

Female 

(n=413)² 
P-value 

Male  

(n=375) 5 

Female  

(n=469) 5 
P-value 

Superficial 

only 

 

N 

% (95% CI) 

 

40 

11.6 (8.4-15.6) 

 

84 

20.3 (16.3-

25.0) 

<0.01 

 

69 

18.4 (14.4-

23.1) 

 

132 

28.1 (23.6-

33.3) 

<0.01 

 
 Male 

(n=370)³ 

Female 

(n=468)³ 
P-value 

Male  

(n=374) 6 

Female  

(n=467) 6 
P-value  

Combined 
N 

% (95% CI) 

 

74 

20.0 (15.8-25.0) 

 

77 

16.5 (13.1-

20.4) 

0.22 

50 

13.4 (10.0-

17.5) 

 

43 

9.2 (6.7-12.3) 

 

0.07 

 

¹ Missing values in deep system only at baseline n=6   4 Missing values in deep system only at follow-up n=14 

² Missing values in superficial system only at baseline n=121  5 Missing values in superficial system only at follow-up n=36  

³ Missing values in combined system at baseline n=42   6 Missing values in combined system at follow-up n=39
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9.2 Deterioration of reflux by number of vein segments  

Figure 9.1 shows the deterioration of venous reflux from baseline. At baseline 443 

subjects had reflux in one or more segments (of which 18 were excluded due to 

receiving vascular surgery between baseline and follow-up, and independent of any 

interventional studies). Of the remaining 425 subjects with reflux at baseline, 275 

subjects had reflux in 1 or more segments of their left leg, and 301 had reflux in 1 or 

more segments of their right leg. Of these 275 subjects, 30 subjects deteriorated in 

terms of the number of vein segments affected, 67 subjects stayed the same and 178 

subjects improved. Similarly, of the 301 subjects with reflux in their right leg, 54 

subjects deteriorated in terms of the number of segments affected, 62 subjects stayed 

the same, and 185 subjects showed an improvement between baseline and follow-up.   

Of those 425 subjects who had venous reflux at baseline, 73 subjects showed 

deterioration in either their left or right leg at follow-up (Figure 9.2). The rate of 

deterioration was 1.28% per year of follow-up. Of the 73 subjects whose reflux 

deteriorated at follow-up, 19 subjects deteriorated in the left leg only, 43 subjects 

deteriorated in the right leg only, and 11 subjects deteriorated in both legs, six of whom  

had unilateral to bilateral deterioration.  

A combined outcome for venous reflux deterioration was used in the analyses, which 

included an increase in number of vein segments from baseline to follow-up, and 

unilateral to bilateral deterioration; therefore, both legs were acknowledged rather than 

an individual (right or left) leg. Consequently, a bilateral approach was important for 

management of lifestyle risk factors.  However, where venous reflux manifestations 

that were of importance to a clinician were assessed, a unilateral approach was used 

analysing each leg individually. Of the 73 subjects whose reflux deteriorated at follow-

up, 1 subject had reflux in their deep segments only, 31 subjects had reflux in their 

superficial segments only and 41 subjects had reflux in both their deep and superficial 

segments (Figure 9.2).  

Table 9.2 showed the combinations of deterioration/improvement from baseline to 

follow-up among the 275 subjects with reflux in their left leg. Subjects on or below 

the diagonal either had no change, or an improvement in the number of segments 

affected between the two examinations. The shaded area indicates 30 subjects who 
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showed an increase in their number of segments with reflux between the two 

examinations. The majority of these subjects worsened from one vein segment affected 

at baseline to two vein segments at follow-up. Among those 74 subjects who had one 

vein segment affected at baseline and none at follow-up, the majority were located in 

the greater saphenous vein lower third of thigh (19 subjects), followed by segments in 

the popliteal vein upper (15 subjects), common femoral vein (13 subjects), femoral 

vein lower third of thigh (8 subjects), popliteal vein lower (7 subjects), small 

saphenous vein (6 subjects), superficial femoral vein origin (5 subjects), and greater 

saphenous vein origin (1 subject).  

Similarly for the right leg, Table 9.3 showed distribution of the number of segments 

affected at baseline and follow-up among 301 subjects. The shaded area indicates that 

54 subjects showed an increase in the number of segments with reflux, the majority of 

whom deteriorated from one to two vein segments affected. Among those 81 subjects 

who had one vein segment affected at baseline to none at follow-up, the majority were 

located in the right common femoral vein (22 subjects), greater saphenous vein lower 

third of thigh (18 subjects), popliteal vein upper (13 subjects), popliteal vein lower (11 

subjects), superficial femoral vein origin (9 subjects), femoral vein lower third of thigh 

(6 subjects), small saphenous vein (2 subjects).  

Further analysis showed the total number of subjects who deteriorated in one leg only 

in any vein segment was 15, 11 of whom deteriorated in the right leg only and 4 

deteriorated solely in the left leg (data not shown).  
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Figure 9.1 Flow-chart showing baseline reflux status and deterioration by 

follow-up 
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443 subjects with reflux in one or more 

segments at baseline 

18 subjects excluded due 

to vascular surgery 

between baseline and 

follow-up 

425 subjects with reflux at baseline 

275 subjects with reflux 

in left leg at baseline 

(ignoring right leg) 

30 subjects deteriorated 

67 subjects stayed the same 

178 subjects improved 

301 subjects with reflux 

in right leg at baseline 

(ignoring right leg) 

54 subjects deteriorated 

62 subjects stayed the same 

185 subjects improved 
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Figure 9.2 Flow-chart showing deterioration of reflux from baseline to follow-

up  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Of the 73 subjects at follow-up, 1 (1.3%) had deep reflux only, 31 (42.5%) had superficial 

reflux only, and 41 (56.2%) had combined reflux.  

 

 
425 subjects with reflux at baseline 

73* subjects deteriorated in the left or 

right leg at follow-up (rate of 

deterioration 1.28% per annum) 

19 subjects 

deteriorated in left leg 

only at follow-up  

43 subjects 

deteriorated in 

right leg only at 

follow-up 

11 subjects 

deteriorated in both 

legs at follow-up 

5 subjects deteriorated with increase 

in number of vein segments 

6 subjects deteriorated 

unilaterally to bilaterally 
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Table 9.2 Number of subjects with reflux at baseline in left leg according to 

number of segments affected at baseline and at follow-up   

 Number of segments in left leg with reflux at follow-up 

Number 

of 

segments 

in left leg 

with 

reflux at 

baseline 

0 1 2 3 4 5 6 7 Total 

1 74 18 17 1 0 0 0 0 110 

2 30 16 39 8 2 0 0 0 95 

3 14 6 10 7 1 0 0 0 38 

4 1 6 6 5 3 0 1 0 22 

5 0 0 1 3 0 0 0 0 4 

6 0 1 0 0 1 0 0 0 2 

7 0 1 1 1 0 1 0 0 4 

Total 119 48 74 25 7 1 1 0 275 
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Table 9.3 Number of subjects with reflux at baseline in right leg according to 

number of segments affected at baseline and at follow-up   

 Number of segments in right leg with reflux at follow-up 

Number 

of 

segment

s in right 

leg with 

reflux at 

baseline 

0 1 2 3 4 5 6 7 8 Total 

1 81 28 24 8 3 0 1 0 0 145 

2 26 18 24 9 4 0 0 0 0 81 

3 11 5 11 9 2 0 0 0 0 38 

4 1 7 8 2 0 0 1 0 0 19 

5 0 2 1 2 4 1 1 0 0 11 

6 0 1 0 1 3 1 0 0 0 6 

7 0 0 0 0 0 0 0 0 1 1 

8 0 0 0 0 0 0 0 0 0 0 

Total 119 61 68 31 16 2 3 0 1 301 
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9.3 Deterioration by gender, age and social class  

Table 9.4 showed that although the percentage of females with reflux deterioration 

was higher in females than in males (20.0% of females versus 14.1% of males), the 

association between deterioration of reflux and gender did not reach statistical 

significance (p=0.14). Similarly, there was no significant association between 

deterioration of reflux and social class (p=0.31). However, subjects over 55 years of 

age had significantly more deterioration than those under 55 years of age (25.0% 

versus 13.2% respectively, p<0.01).                         
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Table 9.4 Deterioration of reflux (defined as deterioration in one or more 

segments in either leg between baseline and follow-up) by gender, age group 

and social class  

 

No deterioration 

N  

(%) 

(95% CI) 

Deterioration 

N  

(%) 

(95% CI) 

Total 

           N       

         (%) 

 

Gender*    

Male 

176 

85.9 

(73.8-99.2) 

 

29  

14.1 

(9.6-20.0) 

205  

100.0 

  

Females 

 

 

176 

 80.0 

(68.8-92.4) 

 

           44 

          20.0 

     (14.7-26.6) 

 

220 

100.0 

 

 

Total  

353  

83.1 

(74.7-92.0) 

73  

16.9 

(13.5-21.4) 

425 

100.0 

  

    

Age group (years)**    

Less than 55 years  244  

86.8 

(76.4-98.2) 

36  

13.2 

(17.7-34.2) 

281 

100.0 

 

 

55+ years  
108  

75.0 

(61.8-90.1) 

36  

25.0 

(17.7-34.2) 

144 

100.0 

 

Total 

352 

82.9 

(74.5-91.8) 

73 

17.1 

(13.5-21.4) 

425 

100.0 

 

    

Social class***    

Non-manual 250  

83.9 

(73.9-94.7) 

48  

16.1 

(12.0-21.1) 

298 

100.0 

 

 

Manual 

              61  

(78.2) 

(60.3-99.7) 

17 

(21.8) 

(13.1-34.1) 

78 

100.0 

 

Total 

311 

82.7 

(73.8-92.2) 

65 

17.3 

(13.4-21.8) 

376 

100.0 

* p-value=0.14 from chi-square continuity correction by gender 
** p-value <0.01 from chi-square continuity correction by age group  
*** p-value=0.31 from chi-square continuity correction by social class  
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9.4 Deterioration of reflux by vein segment  

Tables 9.5 and 9.6 display the detailed pattern of an individual’s reflux deterioration 

caused by vein segment in the left and right legs from baseline to follow-up. The 

numbers are too small for statistical analysis but note that a summation has been 

described simply by the number of segments affected in the left and right leg in Tables 

9.2 and 9.3.  

In the left leg (Table 9.5), of the 17 subjects who deteriorated from one affected 

segment at baseline to two affected segments at follow-up, the majority (7 subjects) 

had reflux in their long saphenous vein (thigh) at baseline, and developed reflux in the 

greater saphenous vein (origin) at follow-up.  

The pattern of deterioration from 1 to 2 affected segments was very similar in the right 

leg, where the majority of subjects (n=12) deteriorated in their greater saphenous vein 

(thigh) at baseline to their greater saphenous vein (origin) at follow-up (Table 9.6).
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Table 9.5 Deterioration of reflux in the left leg by individual vein segments affected 

Vein segments affected at baseline  Vein segments affected at follow-up                          Number of  subjects  

1 segment 2 segments  

-FV thigh  -CFV  1 

-CFV*  -GSV origin + GSV thigh  1 

-GSV thigh -GSV origin  7 

-Popliteal vein upper* -GSV origin + GSV thigh  1 

-SFV origin*  -GSV origin + GSV thigh  1 

-CFV* -Popliteal upper  + Popliteal lower 1 

-Popliteal lower -Popliteal upper 1 

-GSV thigh  -Popliteal lower 1 

-GSV thigh -CFV 1 

-GSV origin  -GSV thigh 2 

Total   17 

   

1 segment 3 segments  

-SSV -GSV origin + GSV thigh +SSV 1 

Total  1 

* These subjects showed improvement in that the segment with reflux at baseline did not have reflux at follow-up  

CFV: Common femoral vein  

SFV: Superficial femoral vein 

GSV: Greater saphenous vein 

SSV: Small saphenous vein  

FV: Femoral vein  
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Table 9.5 (continued) Deterioration of reflux in the left leg by individual vein segments affected  

Vein segments affected at baseline Vein segments affected at follow-up Number of subjects 

2 segments 3 segments  

-GSV origin + GSV thigh -GSV origin + GSV thigh  + CFV 1 

-Popliteal upper + SSV -Popliteal upper + SSV + SFV origin 1 

-GSV origin + LSV thigh  -GSV origin + GSV thigh + SSV 2 

-GSV origin + LSV thigh  -GSV origin + GSV thigh + popliteal lower  2 

-GSV thigh + popliteal lower  -GSV thigh + popliteal lower + popliteal upper 1 

-SFV origin + SSV  -SFV origin+ SSV + CFV 1 

Total   8 
  

 

2 segments  4 segments  

-CFV* (no reflux at follow-up) + SSV -GSV origin + GSV thigh + SSV + popliteal upper 1 

-GSV origin +GSV thigh -GSV origin + GSV thigh + CFV + popliteal upper 1 

Total  2 
   

3 segments 4 segments  

-SFV origin + popliteal upper + popliteal lower -SFV origin + popliteal upper + popliteal lower + SSV 1 

Total  1 
   

4 segments 6 segments  

-SFV origin + FV thigh* + popliteal upper + 

popliteal lower 

-SFV origin + popliteal upper + popliteal lower + GSV origin 

+ GSV thigh + SSV  
1 

Total  1 

* These subjects showed improvement in that the segment with reflux at baseline did not have reflux at follow-up  

CFV: Commonfemoral vein     SSV: Small saphenous vein             SFV: Superficial femoral vein                GSV: Greater saphenous vein  

FV: Femoral vein  
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Table 9.6 Deterioration of reflux in the right leg by individual vein segments affected  

Vein segments affected at baseline  Vein segments affected at follow-up     Number of subjects  

1 segment 2 segments  

-GSV thigh  -SSV 3 

-SSV  -FV thigh 2 

-GSV thigh -GSV origin  12 

-Popliteal lower*  -GSV origin + GSV thigh  2 

-Popliteal lower*  -Popliteal upper + GSV thigh 1 

-Popliteal upper -GSV thigh  1 

-GSV origin  -GSV thigh 2 

-Popliteal lower -Popliteal upper  1 

Total  24 
   

1 segment 3 segments  

-GSV thigh -GSV thigh + GSV origin + popliteal upper 1 

-Popliteal upper -FV thigh + Popliteal lower + popliteal upper 1 

-Popliteal lower -Popliteal lower + popliteal upper + GSV thigh 1 

-SFV origin* (reflux at follow-up = 0.0) -Popliteal upper + Popliteal lower + SSV + SFV origin  1 

-SSV -SSV + GSV thigh + FV thigh  1 

-SSV -SSV + GSV origin +GSV thigh 1 

-GSV thigh -SSV + GSV origin + GSV thigh 1 

-GSV origin -GSV Origin + GSV thigh + SSV 1 

Total  8 

* These subjects showed improvement in that the segment with reflux at baseline did not have reflux at follow-up      

CFV: Common femoral vein   SFV: Superficial femoral vein            GSV: Greater saphenous vein               SSV: Small saphenous vein 

FV: Femoral vein  
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Table 9.6 (continued) Deterioration of reflux in the right leg by individual vein segments affected  

Vein segments affected at baseline  Vein segments affected at follow-up     Number of subjects  

1 segment 4 segments  

-SSV -Popliteal upper + popliteal lower + FV thigh + SSV 1 

-GSV origin -Popliteal upper + popliteal lower + GSV origin + GSV 

thigh 
1 

-FV thigh  -CFV + GSV origin + GSV thigh + FV thigh 1 

Total  3 
   

1 segment 6 segments  

-FV thigh  -SFV origin + FV thigh + Popliteal upper + popliteal 

lower + GSV origin + GSV thigh  
1 

Total  1 
   

2 segments 3 segments  

-GSV thigh + Popliteal lower -GSV thigh + popliteal lower + GSV origin  1 

-CFV* + GSV thigh  -GSV thigh + Popliteal lower + popliteal lower 1 

-Popliteal upper + popliteal lower -Popliteal upper + popliteal lower + GSV thigh 1 

-GSV origin + GSV thigh -GSV origin + GSV thigh + SSV 2 

-GSV origin + Popliteal upper*  -GSV origin + GSV thigh + SSV 1 

-GSV origin + Popliteal upper*  -CFV + GSV origin + GSV thigh  1 

-GSV origin + GSV thigh  -GSV origin + GSV thigh + Popliteal upper 1 

-GSV origin + GSV thigh  -GSV origin + GSV thigh + CFV  1 

Total   9 

* These subjects showed improvement in that the segment with reflux at baseline did not have reflux at follow-up      

CFV: Common femoral vein   SSV: Small saphenous vein             SFV: Superficial femoral vein            GSV: Greater saphenous vein 

FV: Femoral vein 
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Table 9.6 (continued) Deterioration of reflux in the right leg by individual vein segments affected  

Vein segments affected at baseline  Vein segments affected at follow-up     Number of subjects  

2 segments 4 segments  

-GSV thigh + Popliteal lower -GSV thigh + popliteal lower + GSV origin + SSV 1 

-Popliteal upper* + Popliteal lower  -Popliteal lower + GSV origin + GSV thigh +SSV 1 

-Popliteal upper + Popliteal lower -Popliteal upper + Popliteal lower + SFV origin + SSV 1 

-GSV thigh + SSV  -GSV thigh + SSV + popliteal upper + popliteal lower 1 

Total  4 

   

3 segments 4 segments  

-CFV* + SFV origin + FV thigh  -SFV origin + FV thigh + GSV origin + GSV thigh 1 

-Popliteal lower* + GSV origin + GSV thigh* -CFV + SFV origin + FV thigh + GSV origin  1 

Total   2 

   

4 segments  6 segments  

-CFV + SFV origin + FV thigh + Popliteal upper  -CFV + SFV origin + FV thigh + Popliteal upper + GSV 

origin + GSV thigh 
1 

Total   1 

   

5 segments 6 segments  

-FV thigh + Popliteal upper + Popliteal lower + GSV 

origin + GSV thigh  

-FV thigh + Popliteal upper + Popliteal lower + GSV 

origin + GSV thigh + SSV 
1 

Total  1 

* These subjects showed improvement in that the segment with reflux at baseline did not have reflux at follow-up      

CFV: Common femoral vein       SFV: Superficial femoral vein              GSV: Greater saphenous vein              SSV: Small saphenous vein 

FV: Femoral vein  
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Table 9.6 (continued) Deterioration of reflux in the right leg by individual vein segments affected 
 

Vein segments affected at baseline  Vein segments affected at follow-up     Number of subjects  

7 segments 8 segments  

-CFV + SFV origin + FV thigh + Popliteal upper + 

Popliteal lower + GSV origin + GSV thigh  

-CFV + SFV origin + FV thigh + Popliteal upper + 

Popliteal lower + GSV origin + GSV thigh + SSV  
1 

Total  1 

* These subjects showed improvement in that the segment with reflux at baseline did not have reflux at follow-up      

CFV: Commonfemoral vein     

SFV: Saphenofemoral vein  

GSV: Greater saphenous vein 

SSV: Small saphenous vein 

FV: Femoral vein  
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9.5 Improvement in venous reflux 

Further analysis was carried out for subjects with evidence of venous reflux 

improvement from baseline to follow-up, to examine whether factors such as injection 

therapies (sclerotherapy), use of a compression stocking, increase or decrease in body 

mass index (BMI), and increase in the number of pregnancies had any association.  In 

the left and right legs, no significant association was observed between having 

injection therapies and reflux improvement (p=0.30 and 0.14 respectively) (Table 9.7). 

Among those with improved reflux in the left, 4.0% had injections compared to 2.2% 

of those whose reflux stayed the same or deteriorated. In the right leg, of the improvers 

with venous reflux 6.0% had injections compared to 3.3% of those whose reflux stayed 

the same (Table 9.7). 

Due to the fact that, in most cases, subjects are advised to wear compression stockings 

on both legs, analysis was done according to subjects rather than according to 

individual legs. No significant association was observed among subjects wearing 

compression stocking and improvement in venous reflux (p=0.16, Table 9.8). Among 

venous reflux improvers, 8.3% of subjects had worn compression stockings compared 

to 5.7% with no evidence of reflux improvement.  

Of those with improved reflux, 32.7% had experienced an increase in body mass index 

between baseline and follow-up, compared to 36.2% of those whose reflux either 

stayed the same or deteriorated (p=0.33) (Table 9.9). In contrast, among the improvers 

only 7 subjects (2.4%) had experienced a decrease in BMI compared to 6.2% (n=35) 

of non-improvers (p=0.02). Hence, it cannot be discounted that overall population 

improvement in venous reflux may be due to a small fall in BMI among a very small 

group of subjects.  

Analyses of whether physical activity had any association with venous reflux, 

improvement showed no significance for any of the activities (sitting, standing, lifting 

and heavy lifting) (p=0.42) (Table 9.10). 
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Table 9.7 Improvement of venous reflux in left and right leg from baseline to 

follow-up among subjects with injection therapy (sclerotherapy)  

 Sclerotherapy  

Improvers  

Left leg 

Absent 

N (%) 

Present 

N (%) 

Total 

N (%) 

Absent 654 (97.8) 15 (2.2) 669 (100.0) 

Present 168 (96.0) 7 (4.0) 175 (100.0) 

Total 822 (97.4) 22 (2.6) 844 (100.0) 

p-value=0.30 from continuity correction 

    

Improvers Right 

leg 
   

Absent 644 (96.7) 22 (3.3) 666 (100.0) 

Present 171 (94.0) 11 (6.0) 182 (100.0) 

Total 815 (96.1) 33 (3.9) 848 (100.0) 

p-value=0.14 from continuity correction  

 

 

 

Table 9.8 Improvement of venous reflux from baseline to follow-up among 

subjects using compression stockings 

 Compression stockings 

Improvers 
Absent 

N (%) 

Present 

N (%) 

Total 

N (%) 

Absent 511 (94.3) 31 (5.7) 542 (100.0) 

Present 266 (91.7) 24 (8.3) 290 (100.0) 

Total 777 (93.4) 55 (6.6) 832 (100.0) 

p-value=0.16 from chi-square continuity correction  
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Table 9.9 Improvement of venous reflux from baseline to follow-up among 

subjects with increase or decrease in body mass index (BMI) 

 Increase in BMI 

Improvers 
Absent 

N (%) 

Present 

N (%) 

Total 

N (%) 

Absent 359 (63.8) 204 (36.2) 563 (100.0) 

Present 200 (67.3) 97 (32.7) 297 (100.0) 

Total 559 (65.0) 301 (35.0) 860 (100.0) 

p-value=0.33 from continuity correction  

 

 
Decrease in BMI 

Improvers  
Absent 

N (%) 

Present 

N (%) 

Total 

N (%) 

Absent 528 (93.8) 35 (6.2) 563 (100.0) 

Present 290 (97.6) 7 (2.4) 297 (100.0) 

Total 818 (95.1) 42 (4.9) 860 (100.0) 

p-value=0.02 from continuity correction  

 
 

 

Table 9.10 Improvement of venous reflux from baseline to follow-up with 

measurement of physical activity at follow-up  

 

 
Physical activity at follow-up 

Improvers 
Sitting 

N (%) 

Standing 

N (%) 

Heavy lifting 

N (%) 

Lifting 

N (%) 

Total 

N (%)  

Absent 160 (29.6) 312 (57.7) 57 (10.5) 12 (2.2) 541 (100.0) 

Present  86 (30.0) 152 (53.0) 42 (14.6) 7 (2.4) 287 (100.0) 

Total 246 (29.7) 464 (56.0) 99 (12.0) 198 (2.3) 828 (100.0) 

p-value=0.42 from linear tend test   
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9.6 Risk factors in venous reflux deterioration  

Table 9.11 showed the association between possible risk factors at baseline and 

deterioration in venous reflux (defined as being in any leg in any vein segment from 

baseline to follow-up). Subjects aged more over 55 years of age were more than twice 

as likely as those aged under than 55 years of age to show a deterioration of venous 

reflux (unadjusted OR=2.20, 95% CI 1.32 – 3.67). This persisted even after adjustment 

for gender (OR= 2.18, 95% CI: 1.30 – 3.64). 

None of the other risk factors assessed were significant predictors of risk of venous 

reflux deterioration, although obesity showed a borderline effect. Subjects who were 

overweight or obese were more at risk of worsening of venous reflux compared to 

those who were underweight or normal weight (OR= 1.59, 95% CI: 0.95 – 2.67), but 

was still not significant when adjusted for age and gender (OR= 1.39, 95% CI 0.81 – 

2.37).  

The associations examined in Table 9.11 were also investigated separately in males 

and females (data not shown), and no significant associations were found except as 

follows: females with a family history were more than twice as likely as those with no 

family history to show deterioration (age adjusted OR= 2.55, 95% CI: 1.16 – 5.56).  

Also, males aged 55 years or over were twice as high a risk of deteriorating from reflux 

than males aged under 55 years (OR=2.63, 95% CI: 1.18-5.83). Sitting at work for 

more than half the time was also of borderline significance among males (age adjusted 

OR= 2.26, 95% CI: 0.97 – 5.23), but not in females (data not shown).  
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Table 9.11 Association between sociodemographic and medical variables at 

baseline and the risk of reflux deterioration (in any leg in any segment) from 

baseline to follow-up  

   Odds Ratio (95%CI) 

Variable of interest 
N 

(sample) 

N 

(deterioration) 

Unadjusted 

analysis 

Adjusted for age 

and gender 

Gender     

Male (reference group) 205 29   

Female 220 44 1.51 (0.91-2.53) 1.49 (0.89-2.50)§ 

     

Age group (years)     

Less than 55 (reference 

group) 
281 37   

55+ years 144 36 2.20 (1.32-3.67) 2.18 (1.30-3.64)† 

     

Social class     

Non-manual* (reference 

group) 
298 48   

Manual** 78 17 1.45 (0.79-2.70) 1.64 (0.86-3.11) 
 

    

Body Mass Index     

Underweight/normal 

weight (reference 

group) 

196 27   

Overweight/obese 277 46 1.59 (0.95-2.67) 1.39 (0.81-2.37) 

     

Family history 

(mother/father with 

varicose veins or ulcer) 

    

No (reference group) 187 28   

Yes 223 43 1.36 (0.80-2.28) 1.27 (0.74-2.16) 
     

History of DVT     

No (reference group) 409 68   

Yes 14 5 2.79 (0.91-8.57) 2.12 (0.67-6.70) 

§ adjusted for age group              * Non-manual includes social class I, II, III (non-manual) 

† adjusted for gender   ** Manual includes social class III (manual), IV, V 
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Table 9.11 (continued) Association between sociodemographic and medical 

variables at baseline and the risk of reflux deterioration (in any leg in any 

segment) from baseline to follow-up  

   Odds Ratio (95% CI) 

Variable of interest 
N 

(sample) 

N 

(deterioration) 

Unadjusted 

analysis 

Adjusted for age 

and gender 

Ever smoked 

cigarettes  
    

No (reference 

group) 
229 59   

Yes 118 14 1.37 (0.77-2.43) 1.25 (0.69-2.25) 

Number of times 

pregnant 
    

Never pregnant 

(reference group) 
51 10   

1-2 88 16 0.91 (0.38-2.19) 0.84 (0.34-2.04) 

3 47 9 0.97 (0.36-2.65) 0.82 (0.29-2.30) 

4 or more 34 9 1.48 (0.53-4.13) 1.17 (0.40-3.41) 

Ever taken HRT      

No (reference 

group) 
172 34   

Yes 21 5 1.27 (0.43-3.70) 1.03 (0.34-3.11) 

Oral contraception     

No (reference 

group) 
65 19   

Yes 130 23 0.52 (0.26-1.05) 0.60 (0.28-1.30) 
     

Gastrointestinal 

Habit 
    

Strain to start      

Only occasionally 

(reference group) 
362 61   

About half the 

time/nearly always  
62 12 1.18 (0.59-2.35) 1.11 (0.55-2.25) 

     

Strain to finish      

Only occasionally 

(reference group) 
388 64   

About half the 

time/nearly always 
36 9 1.69 (0.76-3.75) 1.46 (0.64-3.30) 
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Table 9.11 (continued) Association between mobility at work at baseline and 

the risk of deterioration of reflux (in any leg in any vein segment) from baseline 

to follow-up  

   Odds Ratio (95% CI) 

Variable of interest 
N 

(sample) 

N 

(deterioration) 
Unadjusted analysis 

Adjusted for 

age and gender 

Mobility at work     

Sitting     

Less than half the 

time (reference 

group) 

246 39   

More than half the 

time 
179 34 1.24 (0.75-2.06) 1.36 (0.81-2.29) 

     

Standing      

Less than half the 

time (reference 

group) 

295 46   

More than half the 

time 
130 27 1.42 (0.85-2.40) 1.37 (0.80-2.34) 

     

Walking     

Less than half the 

time (reference 

group) 

306 51   

More than half the 

time 
119 22 1.13 (0.65-1.97) 1.17 (0.67-2.05) 

     

Heavy lifting     

Less than half the 

time (reference 

group) 

379 65   

More than half the 

time  
45 8 1.04 (0.46-2.35) 1.14 (0.50-2.60) 
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9.7 Risk factors and any deterioration  

The association between risk factors at baseline and any venous deterioration (defined 

as deterioration of grade in trunk varicose veins, chronic venous insufficiency, 

telangiectasia, or venous reflux) is shown in table 9.12. The combination of this type 

of combined form of venous disease and venous reflux is important in a clinical setting 

in order to assess the risk factors associated and whether surgical or non-surgical 

intervention is considered necessary for the patient.  

Females were more at risk of ‘any venous deterioration’ than males, and association 

was significant when age and gender were adjusted for (OR=1.43, 95% CI 1.08-1.91). 

Subjects aged over 55 years were also at risk of ‘any venous deterioration’, and this  

risk was three times higher than those aged under 55 years of age (still significant when 

gender adjusted OR=2.59, 95% CI: 1.91-3.52). Overweight or obese subjects were 

1.54 times more likely to deteriorate from any venous disease (95% CI 1.17-2.03), and 

the association was significant when adjusted for gender and age (OR=1.40, 95% CI: 

1.05-1.86). Similarly, subjects with a family history of varicose veins were at 1.5 times 

as high a risk of developing any venous deterioration compared to those with no family 

history (still significant when age and gender adjusted OR= 1.72, 95% CI 1.28-2.31).  

Female subjects who had ever taken oral contraception had a decreased risk (OR=0.56, 

95% CI: 0.37-0.85), but association did not reach statistical significance when age 

adjusted.  

Figure 9.3 summarises deterioration (excluding surgery between the studies) in 

subjects with trunk varicose veins, chronic venous insufficiency, telangiectasia or 

venous reflux, or a combination of any of these diseases. Of the 146 subjects with 

deterioration in their trunk varicose veins, 98 subjects deteriorated in their trunk 

varicose veins only, 15 subjects showed evidence of deterioration in both trunk 

varicose veins and venous reflux, while 18 subjects had both trunk varicose veins, 

venous reflux and telangiectasia deterioration but no CVI deterioration. The number 

of subjects with one type of deterioration included 19 subjects with venous reflux 

deterioration, 160 subjects with telangiectasia deterioration, and 9 with CVI 

deterioration. Only 2 subjects had evidence of deterioration in all types (trunk varicose 

veins, chronic venous insufficiency, telangiectasia and venous reflux).  
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Table 9.12 Association between sociodemographic and medical variables at 

baseline and the risk of ‘any venous deterioration’ (i.e. trunk varicose veins, 

CVI, telangiectasia or venous reflux) from baseline to follow-up  

   Odds Ratio    (95%CI) 

Variable of interest 
N 

(sample) 

N 

(deterioration) 

 

Unadjusted 

analysis 

 

Adjusted for age 

and gender 

Gender     

Male (reference 

group) 
383 132 

 
 

Female 477 201 1.38 (1.05-1.83) 1.43 (1.08-1.91) 

   
 

 

Age group (years)     

Less than 55 

(reference group) 
618 200 

 
 

55+ years 242 133 2.55 (1.88-3.46) 2.59 (1.91-3.52) 

     

Social class     

Non-manual* 

(reference group) 
596 224 

 
 

Manual** 170 67 1.08 (0.76-1.53) 1.11 (0.77-1.59) 
     

Body Mass Index     

Underweight/normal 

weight (reference 

group) 

426 143 

 

 

Overweight/obese 432 189 1.54 (1.17-2.03) 1.40 (1.05-1.86) 
   

 
 

Family history 

(mother/father with 

varicose veins or 

ulcer) 

  

 

 

No (reference group) 437 142   

Yes 383 170 1.66 (1.25-2.20) 1.72 (1.28-2.31) 
     

History of DVT     

No (reference group) 835 321   

Yes 21 11 1.76 (0.74-4.19) 1.20 (0.49-2.94) 

§ adjusted for age group  * Non-manual includes social class I, II, III (non-manual) 

† adjusted for gender   ** Manual includes social class III (manual), IV, V 
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Table 9.12 (continued) Association between sociodemographic and medical 

variables at baseline and the risk of ‘any venous deterioration’ (i.e. trunk 

varicose veins, CVI, telangiectasia or venous reflux) from baseline to follow-

up  

    Odds Ratio (95% CI) 

Variable of interest 
N 

(sample) 

N 

(deterioration) 

Unadjusted 

analysis 

Adjusted for age and 

gender 

Ever smoked 

cigarettes 
  

 
 

No (reference group) 457 168   

Yes 234 97 1.22 (0.88-1.68) 1.10 (0.78-1.54) 

     

Number of times 

pregnant§ 
    

Never pregnant 

(reference group) 
113 46   

1-2 192 78 1.00 (0.62-1.60) 0.89 (0.55-1.44) 

3 104 49 1.30 (0.76-2.22) 1.05 (0.60-1.84) 

4 or more 68 28 1.02 (0.55-1.88) 0.76 (0.40-1.44) 

     

Ever taken HRT §     

No (reference group) 381 158   

Yes 

 
37 17 1.20 (0.61-2.36) 0.93 (0.46-1.89) 

Oral contraception§     

No (reference group) 122 64   

Yes 291 114 0.56 (0.37-0.85) 0.87 (0.54-1.41) 

     

Gastrointestinal 

Habit 
    

Strain to start      

Only occasionally 

(reference group) 
738 281   

About half the 

time/nearly always  
121 52 1.23 (0.83-1.81) 1.20 (0.80-1.79) 

     

Strain to finish      

Only occasionally 

(reference group) 
778 303   

About half the 

time/nearly always 
78 30 0.98 (0.61-1.58) 0.82 (0.50-1.36) 

§ adjusted for gender 
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Table 9.12 (continued) Association between mobility at work at baseline and 

the risk of ‘any venous deterioration’ (i.e. trunk varicose veins, CVI, 

telangiectasia or venous reflux) from baseline to follow-up  

   
 Odds Ratio (95% 

CI) 

Variable of interest 
N 

(sample) 

N 

(deterioration) 

Unadjusted 

analysis 

Adjusted for age 

and gender 

Mobility at work   
 

 

Sitting    
 

 

Less than half the 

time (reference 

group) 

481 191 

 

 

More than half the 

time 
379 142 0.91 (0.69-1.20) 0.97 (0.73-1.29) 

     

Standing      

Less than half the 

time (reference 

group) 

604 227   

More than half the 

time 
256 106 1.17 (0.87-1.58) 1.17 (0.86-1.59) 

     

Walking     

Less than half the 

time (reference 

group) 

620 239   

More than half the 

time 
239 94 1.03 (0.76-1.40) 1.00 (0.73-1.37) 

     

Heavy lifting     

Less than half the 

time (reference 

group) 

752 288   

More than half the 

time  
107 44 1.12 (0.74-1.67) 1.13 (0.74-1.72) 
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 Figure 9.3 Deterioration Diagram 
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9.8 Summary 

The prevalence of reflux was higher in females than in males in the superficial system 

(both baseline and follow-up stages of the study), but was higher in males than in 

females in the deep system (baseline stage). There was no gender difference in 

prevalence of reflux in the deep system (follow-up) and combined reflux (baseline and 

follow-up stages of the study).  

More subjects showed a deterioration of venous reflux in any vein segment in the right 

leg than in their left leg. In both legs, among subjects deteriorating from one to two 

affected segments, the majority showed greater saphenous vein (thigh) reflux at 

baseline which moved to greater saphenous (origin) at follow-up, an important surgical 

point towards understanding the progression of incompetence in the saphenous system. 

No factor such as injection therapies, use of compression stockings, change in BMI or 

increase in the number of pregnancies had a major effect on venous reflux 

improvement. Subjects aged over 55 years, were overweight or obese, had a family 

history of varicose veins (females only), and were seated at work for more than half 

the working time (males only), all had an increased risk of venous reflux deterioration. 

Among those subjects with any type of venous deterioration (including deterioration 

of their trunk varicose veins, chronic venous insufficiency, telangiectasia, or venous 

reflux), being female gender, having a positive family history, having experienced an 

increase in BMI and aged over 55 years were significant independent predictor



 

246 

 

 

 

CHAPTER 10 

RESULT VI 

VENOUS REFLUX AT BASELINE AND DETERIORATION AND INCIDENCE 

OF VENOUS DISEASE 

 

 

10.1 Introduction 

This chapter examines the relationship between venous reflux at baseline as a risk 

factor for predicting the effect of deterioration of venous disease after 13 year follow 

up. It also investigates the incidence of venous disease at follow-up in relation to 

valvular reflux at baseline.  

 

10.2 Venous reflux and deterioration of trunk varicose veins 

This section examines whether reflux at baseline is a predictor of trunk varicose vein 

deterioration over the 13 year follow-up. Figure 10.1 exhibits that of the subjects who 

participated in the baseline and follow-up studies, 307 subjects had evidence of trunk 

varicose veins at baseline, of whom 72.3% (222 subjects) had venous reflux at baseline 

and 18.9% (58 subjects) had no venous reflux at baseline.  

In subjects with trunk varicose veins and venous reflux at baseline, a family history of 

venous disease (p=0.02) and pregnancy (p=0.09) emerged as significant factors 

contributing to the deterioration of trunk varicose veins at follow-up (Table 10.1).  

Logistic regression analysis determined that subjects with venous reflux at baseline 

were two and a half times more likely to display trunk varicose vein deterioration at 

follow-up than those with no reflux at baseline (OR=2.69, 95% CI 1.44-5.01) (data not 

shown in table). This association was still significant when the model was adjusted for 

family history (OR=2.68, 95% CI 1.40-5.12) but was not significant when adjusted for 

pregnancy (OR=1.62, 95% CI 0.63-4.16) (data not shown in table). 
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Figure10.1 Flow-chart showing 307 subjects with trunks at baseline stratified 

by venous reflux at baseline and their subsequent deterioration of trunk 

varicose veins at follow-up  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Note: 27 of the 307 subjects with trunks at baseline had missing values for reflux (2 

subjects the scan had scan abandoned, in 2 subjects blood  flow could not be initiated in the 

vein, 23 subjects the vein of interest could not be seen).  

 

 

1566 subjects at baseline 

307 subjects with trunk varicose veins at baseline* 

Subjects with reflux at 

baseline (72.3%) 

n=222 

Follow-up 

Trunk varicose vein deterioration 

          Yes (%) 

                    117 (52.7) 

Subjects with no reflux at 

baseline (18.9%) 

n=58 

880 subjects at follow-up 

Follow-up 

Trunk varicose vein deterioration  

Yes (%) 

17 (29.3) 
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Table 10.1 Baseline characteristics of 222 subjects with trunk varicose veins 

and reflux at baseline, according to trunk varicose veins deterioration at follow-

up  

Variable 
    Deterioration 

N (%) 

No deterioration  

N (%) 
P-value* 

Gender    

Male  58 (50.4) 57 (49.6) 
0.57 

Female 59 (55.1) 48 (44.9) 

    

Age group    

<55 years 59 (47.6) 65 (52.4) 
0.11 

≥55 years 58 (59.2) 40 (40.8) 

    

Body mass index    

Underweight/normal 

weight 
49 (50.5) 48 (49.5) 

0.57 

Overweight/obese 68 (55.3) 55 (44.7) 

    

Social class    

Non-manual 77 (52.4) 70 (47.6) 
0.46 

Manual 22 (44.9) 27 (55.1) 

    

Family history 

(mother/father with 

varicose veins or ulcer)** 

   

Yes  79 (60.3) 52 (39.7) 0.02 

    

History of DVT     

Yes 6 (75.0) 2 (25.0) 0.35 

    

Ever smoked cigarettes    

Yes 40 (59.7) 27 (40.3) 0.15 

    

Gastrointestinal Habit    

Strain to start passing 

stools 
   

Only occasionally 97 (51.6) 91 (48.4) 

0.55 About half the time/nearly 

always 
20 (58.8) 14 (41.2) 

    

Strain to finish passing 

stools 
   

Only occasionally 97 (51.6) 91 (48.4) 

0.62 About half the time/nearly 

always 
20 (58.8) 14 (41.2) 
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Table 10.1(continued) Baseline characteristics of 222 subjects with trunk 

varicose veins and reflux at baseline, according to trunk varicose vein 

deterioration at follow-up 

Variable 
Deterioration 

N (%) 

No deterioration  

N (%) 
P-value* 

Mobility at work    

Sitting    

Less than half the time 62 (48.4) 66 (51.6) 

0.18 More than half the 

time 
55 (58.5) 39 (41.5) 

    

Standing    

Less than half the time 74 (50.7) 72 (49.3) 

0.45 More than half the 

time 
43 (56.6) 33 (43.4) 

    

Walking    

Less than half the time 78 (50.6) 76 (49.4) 

0.44 More than half the 

time 
39 (57.4) 29 (42.6) 

    

Heavy lifting    

Less than half the time 102 (52.0) 94 (48.0) 

0.83 More than half the 

time 
14 (56.0) 11 (44.0) 

    

Female subjects only    

Ever taken HRT   
0.46 

Yes 3 (37.5) 5 (62.5) 

    

Number of times 

pregnant** 
   

Never pregnant 12 (70.6) 1 (29.4) 

0.09  
1-2 26 (59.1) 18 (40.9) 

3 12 (44.4) 15 (55.6) 

4 or more 9 (47.4) 10 (52.6) 

    

Oral contraception     

Yes 36 (55.4) 29 (44.6) 1.00 

 

*   p-value from chi-square continuity correction  

** p-value from chi-square linear trend  
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10.3 Venous reflux and deterioration of chronic venous insufficiency 

Among the 140 subjects with CVI at baseline, 62.1% (87 subjects) also had reflux. Of 

those, 29.9% (26 subjects) had CVI deterioration at follow-up (Figure 10.2). Of the 

factors assessed at baseline, none were significant at p ≤0.10 towards CVI (Table 

10.2). Venous reflux at baseline was not statistically associated with deterioration of 

CVI at follow-up (OR=2.65, 95% CI: 0.92-7.55, data not shown in table). 

 

10.4 Venous reflux and deterioration of trunk varicose veins or chronic 

venous insufficiency  

Further analysis was completed to assess whether venous reflux at baseline had any 

significant effect on either trunk varicose veins or chronic venous insufficiency 

deterioration. At baseline, 360 subjects had either trunk varicose veins or CVI, of 

whom 67.8% (244 subjects) had reflux, and 23.0% (83 subjects) did not have reflux at 

baseline (Figure 10.3).  

Age, family history of venous disease and smoking were significant factors that 

contributed towards trunk or CVI deterioration (p=0.01, 0.07, and 0.08 respectively, 

Table 10.3).  

Subjects with venous disease (trunk varicose veins or CVI) and venous reflux at 

baseline, were four times higher at risk of having trunk varicose veins or CVI 

deterioration than those with no reflux at baseline (OR 4.20, 95% CI 2.42-7.29, data 

not shown in table). The association was still significant when adjusted for age, family 

history and smoking (OR=4.06, 95% CI: 2.32-7.09; OR=4.18, 95% CI: 2.36-7.41 and 

OR=3.45, 95% CI: 1.90-6.26 respectively, data not shown in table).  
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Figure 10.2 Flow-chart showing 140 subjects with CVI at baseline stratified by 

venous reflux at baseline and their subsequent deterioration of chronic venous 

insufficiency at follow-up  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Note: 17 of the 140 subjects with CVI at baseline had missing values for reflux (1 subject 

the scan had to be abandoned, and in 16 subjects the vein of interest could not be seen).  

 

1566 subjects at baseline 

140 subjects with CVI at baseline* 

Subjects with reflux at baseline 

(62.1%) 

N=87 

Follow-up 

CVI deterioration 

                 Yes (%) 

    26 (29.9) 

Subjects with no reflux at baseline 

(25.7%) 

N=36 

880 subjects at follow-up 

Follow-up 

CVI deterioration  

Yes (%) 

5 (13.9) 
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Table 10.2 Baseline characteristics of 87 subjects with CVI and reflux at 

baseline according to CVI deterioration at follow-up   

Variable 
Deterioration 

N (%) 

No deterioration  

N (%) 
P-value* 

Gender    

Male  9 (28.1) 23 (71.9) 
0.98 

Female 17 (30.9) 38 (69.1) 

    

Age group    

<55 years 8 (26.7) 22 (73.3) 
0.82 

≥55 years 18 (31.6) 39 (68.4) 

    

Body mass index    

Underweight/normal 

weight 
5 (26.3) 14 (73.7) 

0.89 

Overweight/obese 21 (31.3) 46 (68.7) 

    

Social class    

Non-manual 17 (26.2) 48 (73.8) 
0.66 

Manual 6 (35.3) 11 (64.7) 

    

Family history 

(mother/father with 

varicose veins or ulcer) 

   

Yes  17 (29.8) 40 (70.2) 1.00 

    

History of DVT     

Yes 2 (25.0) 6 (75.0) 1.00 

    

Ever smoked cigarettes    

Yes 8 (24.2) 25 (75.8) 0.51 

    

Gastrointestinal Habit    

Strain to start passing 

stools 
   

Only occasionally 23 (30.7) 52 (69.3) 

0.95 About half the 

time/nearly always 
3 (25.0) 9 (75.0) 

    

Strain to finish passing 

stools 
   

Only occasionally 24 (31.2) 53 (68.8) 

0.72 About half the 

time/nearly always 
2 (20.0) 8 (80.0) 
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Table 10.2 (continued) Baseline characteristics of 87 subjects with CVI and 

reflux at baseline according to CVI deterioration at follow-up   

Variable 
       Deterioration 

N (%) 

No deterioration  

N (%) 
P-value* 

Mobility at work    

Sitting    

Less than half the time 16 (31.4) 35 (68.6) 

0.90 
More than half the time 10 (27.8) 26 (72.2) 

    

Standing    

Less than half the time 16 (28.1) 41 (71.9) 

0.79 
More than half the time 10 (33.3) 20 (66.7) 

    

Walking    

Less than half the time 19 (30.2) 44 (69.8) 

1.00 
More than half the time 7 (29.2) 17 (70.8) 

    

Heavy lifting    

Less than half the time 22 (28.2) 56 (71.8) 

0.53 
More than half the time 4 (44.4) 5 (55.6) 

    

Female subjects only    

Ever taken HRT    

Yes 0 (0.0) 4 (100.0) 0.50 

    

Number of times 

pregnant** 
   

Never pregnant 5 (45.5) 6 (54.5) 

0.71 
1-2 5 (26.3) 14 (73.7) 

3 2 (16.7) 10 (83.3) 

4 or more 5 (38.5) 8 (61.5) 

    

Oral contraception     

Yes 9 (29.0) 22 (71.0) 1.00 

*   p-value from chi-square continuity correction  

** p-value from chi-square linear trend  
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Figure 10.3 Flow-chart showing 360 subjects with trunks or CVI at baseline 

stratified by venous reflux at baseline and deterioration of trunk varicose veins 

or chronic venous insufficiency at follow-up  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

*Note: 33 of the 360 subjects with trunk varicose veins or CVI at baseline had missing values 

for reflux (in 2 subjects the scan had to be abandoned, in 2 subjects blood flow could not be 

initiated, and in 29 subjects the vein of interest could not be seen).  

 

1566 subjects at baseline  

360 subjects with trunk varicose veins or CVI at 

baseline* 

Subjects with reflux at baseline 

(67.8%) 

N=244 

Follow-up 

Trunk varicose veins or CVI 

deterioration 

Yes (%) 

147 (60.2) 

Subjects with no reflux at baseline 

(23.0%) 

N=83 

880 participants at follow-up 

Follow-up 

Trunk varicose veins or CVI 

deterioration  

Yes (%) 

22 (26.5) 
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Table 10.3 Baseline characteristics of 244 subjects with trunk varicose veins 

or chronic venous insufficiency and reflux at baseline, according to venous 

disease deterioration at follow-up  

Variable 
Deterioration 

N (%) 

No deterioration  

N (%) 

P-

value* 

Gender    

Male  71 (57.7) 52 (42.3) 
0.50 

Female 76 (62.8) 45 (37.2) 

    

Age group    

<55 years 70 (52.6) 63 (47.4) 
0.01 

≥55 years 77 (69.4) 34 (30.6) 

    

Body mass index    

Underweight/normal weight 56 (57.1) 42 (42.9) 
0.42 

Overweight/obese 91 (63.2) 53 (36.8) 

    

Social class    

Non-manual 98 (59.8) 66 (40.2) 
0.63 

Manual 29 (54.7) 24 (45.3) 

    

Family history (mother/father 

with varicose veins or ulcer) 
   

Yes  94 (66.7) 47 (33.3) 0.07 

    

History of DVT     

Yes 7 (63.6) 4 (36.4) 1.00 

    

Ever smoked cigarettes    

Yes 50 (68.5) 23 (31.5) 0.08 

    

Gastrointestinal Habit    

Strain to start passing stools    

Only occasionally 122 (58.9) 85 (41.1) 

0.42 About half the time/nearly 

always 
25 (67.6) 12 (32.4) 

    

Strain to finish passing stools    

Only occasionally 134 (59.8) 90 (40.2) 

0.83 About half the time/nearly 

always 
13 (65.0) 7 (35.0) 
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Table 10.3 (continued) Baseline characteristics of 244 subjects with trunk 

varicose veins or chronic venous insufficiency and reflux at baseline, according 

to venous disease deterioration at follow-up  

Variable 
       Deterioration 

N (%) 

No deterioration  

N (%) 
P-value* 

Mobility at work    

Sitting    

Less than half the time 80 (58.4) 57 (41.6) 
0.59 

More than half the time 67 (62.6) 40 (37.4) 

    

Standing    

Less than half the time 94 (58.0) 68 (42.0) 
0.39 

More than half the time 53 (64.6) 29 (35.4) 

    

Walking    

Less than half the time 100 (58.5) 71 (41.5) 
0.47 

More than half the time 47 (64.4) 26 (35.6) 

    

Heavy lifting    

Less than half the time 128 (59.3) 88 (40.7) 
0.59 

More than half the time 18 (66.7) 9 (33.3) 

    

Female subjects only    

Ever taken HRT 6 (50.0) 6 (50.0) 0.51 

Yes    

    

Number of times 

pregnant** 
   

Never pregnant 15 (75.0) 5 (25.0) 

0.16 
1-2 33 (66.0) 17 (34.0) 

3 15 (51.7) 14 (48.3) 

4 or more 13 (59.1) 9 (40.9) 

    

Oral contraception     

Yes 42 (57.5) 31 (42.5) 0.17 

*   p-value from chi-square continuity correction  

** p-value from chi-square linear trend  
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10.5 Venous reflux and incidence of venous disease (trunk varicose veins 

and/or CVI) 

Although this thesis is not primarily concerned with incidence, some analysis was 

performed on subjects with no evidence of venous disease at baseline to assess whether 

venous reflux has an effect on the development of new clinical venous disease (trunk 

varicose veins and CVI) within the 13-year follow-up. Of the 1566 subjects from the 

original Edinburgh Vein study, 880 participated- of whom 500 had no trunks or 

chronic venous insufficiency at baseline (Figure 10.4). Of the 500 subjects, 181 

subjects (36.2%) had evidence of venous reflux at baseline and 232 subjects (46.4%) 

did not have venous reflux.  

 

10.5.1 Venous reflux and incidence of trunk varicose veins 

Analysis of incidence of trunk varicose veins at follow-up by reflux at baseline 

revealed no statistically significant risk factors at p≤0.10 for the development of new 

varicose veins among those with reflux at baseline (Table 10.4). The risk of developing 

new trunk varicose veins at follow-up among subjects with venous reflux at baseline 

was twice as high as among those with no evidence of venous reflux (OR=2.08, 95% 

CI 1.25-3.46, data not shown in table).  

 

10.5.2 Venous reflux and incidence of chronic venous insufficiency 

There was a significant difference (p≤0.10) between chronic venous insufficiency at 

follow-up and body mass index (p=0.06) and oral contraceptive use in female subjects 

(p=0.04) (Table 10.5). No relationship was found between the risk of having CVI at 

follow-up and whether or not subjects had reflux at baseline (OR=1.16, 95% CI 0.59-

2.31), and this association was still not significant when adjusted for body mass index 

and oral contraception (data not shown in table).  
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Figure 10.4 Flow-chart showing development of new venous disease among 

subjects with venous reflux at baseline 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Note: 87 of 500 subjects with no reflux at baseline had missing values (in 4 subjects were 

seen at home, in 2 subjects blood flow could not be initiated, and in 81 subjects the vein of 

interest could not be seen).  

 

 

1566 subjects at baseline  

No trunk varicose veins and CVI at baseline 

N=500 

Subjects with reflux at baseline 

(36.2%) 

N=181 

Follow-up 

                         Yes (%)                      

 - Trunk varicose veins             44 (60.2)  

 - CVI                                         17 (9.4) 

 - Trunk varicose vein or CVI   53 (29.3)                               

Subjects with no reflux at baseline 

(46.4%) 

N=232* 

880 participants at follow-up 

Follow-up  

Yes (%) 

- Trunk varicose veins             31 (13.4) 

  - CVI                                        19 (8.2) 

  - Trunk varicose vein or CVI 44 (19.0) 

 



 

259 

 

Table 10.4 Baseline characteristics of 181 subjects with reflux but no trunk 

varicose veins or chronic venous insufficiency at baseline, according to trunk 

varicose vein at follow-up 

Variable 

Trunk vv at follow-

up 

N (%) 

No trunk vv at follow-

up  

N (%) 

P-value* 

Gender    

Male  19 (23.2) 63 (76.8) 
0.88 

Female 25 (25.3) 74 (74.7) 

    

Age group    

<55 years 37 (25.0) 111 (75.0) 
0.81 

≥55 years 7 (21.2) 26 (78.8) 

    

Body mass index    

Underweight/normal 

weight 
21 (21.4) 77 (78.6) 

0.42 

Overweight/obese 7 (21.2) 26 (78.8) 

    

Social class    

Non-manual 34 (25.4) 100 (74.6) 
1.00 

Manual 6 (24.0) 60 (76.0) 

    

Family history 

(mother/father with 

varicose veins or ulcer) 

   

Yes  23 (28.0) 59 (72.0) 0.34 

    

History of DVT     

Yes 1 (33.3) 2 (66.7) 1.00 

    

Ever smoked cigarettes    

Yes 20 (25.3) 59 (74.7) 0.97 

    

Gastrointestinal Habit    

Strain to start passing 

stools 
   

Only occasionally 36 (23.2) 119 (76.8) 

0.79 About half the time/nearly 

always 
7 (28.0) 18 (72.0) 

    

Strain to finish passing 

stools 
   

Only occasionally 40 (24.4) 124 (75.6) 

0.84 About half the time/nearly 

always 
3 (18.8) 13 (81.2) 
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Table 10.4 (continued) Baseline characteristics of 181 subjects with reflux but 

no trunk varicose veins or chronic venous insufficiency at baseline, according 

to trunk varicose vein at follow-up 

Variable 
Trunk vv at follow-up 

N (%) 

No trunk vv at follow-up 

N (%) 
P-value* 

Mobility at work    

Sitting    

Less than half the 

time 
26 (23.9) 83 (76.1) 

1.00 
More than half the 

time 
18 (52.0) 54 (75.0) 

    

Standing    

Less than half the 

time 
33 (24.8) 100 (75.2) 

0.95 
More than half the 

time 
11 (22.9) 37 (77.1) 

    

Walking    

Less than half the 

time 
31 (23.0) 104 (77.0) 

0.60 
More than half the 

time 
13 (28.3) 33 (71.7) 

    

Heavy lifting    

Less than half the 

time 
39 (23.9) 124 (76.1) 

0.94 

 More than half the 

time 
5 (72.2) 13 (27.8) 

    

Female subjects only    

Ever taken HRT    

Yes 3 (33.3) 6 (66.7) 0.79 

    

Number of times 

pregnant** 
   

Never pregnant 8 (25.8) 23 (74.2) 

0.77 
1-2 8 (21.2) 30 (78.9) 

3 6 (33.3) 12 (66.7) 

4 or more 3 (25.0) 9 (75.0) 

    

Oral contraception     

Yes 17 (29.8) 40 (70.2) 0.78 

*   p-value from chi-square continuity correction  

** p-value from chi-square linear trend  
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Table 10.5 Baseline characteristics of 181 subjects with reflux but no trunk 

varicose veins or chronic venous insufficiency at baseline, according to CVI at 

follow-up 

Variable 
CVI at follow-up 

N (%) 

No CVI at follow-up  

N (%) 
P-value* 

Gender    

Male  10 (12.2) 72 (87.8) 
0.36 

Female 7 (7.1) 92 (92.9) 

    

Age group    

<55 years 12 (8.1) 136 (91.9) 
0.35 

≥55 years 5 (15.2) 28 (84.8) 

    

Body mass index    

Underweight/normal weight 5 (5.1) 93 (94.9) 
0.06 

Overweight/obese 12 (14.5) 71 (85.5) 

    

Social class    

Non-manual 13 (9.7) 121 (90.3) 
1.00 

Manual 2 (8.0) 23 (92.0) 

    

Family history (mother/father 

with varicose veins or ulcer) 
   

Yes  10 (12.2) 72 (87.8) 0.39 

    

History of DVT     

Yes 0 (0.0) 3 (100.0) 1.00 

    

Ever smoked cigarettes    

Yes 5 (11.1) 40 (88.9) 1.00 

    

Gastrointestinal Habit    

Strain to start passing stools    

Only occasionally 15 (9.7) 140 (90.3) 

1.00 About half the time/nearly 

always 
2 (8.0) 23 (92.6) 

    

Strain to finish passing stools    

Only occasionally 16 (9.8) 148 (90.2) 

0.99 About half the time/nearly 

always 
1 (6.3) 15 (93.7) 
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Table 10.5 (continued) Baseline characteristics of 181 subjects with reflux but 

no trunk varicose veins or chronic venous insufficiency at baseline, according 

to CVI at follow-up 

Variable 
CVI at follow-up 

N (%) 

No CVI at follow-up  

N (%) 
P-value* 

Mobility at work    

Sitting    

Less than half the time 13 (11.9) 96 (88.1) 

0.24 More than half the 

time 
4 (5.6) 68 (94.4) 

    

Standing    

Less than half the time 13 (9.8) 120 (90.2) 

1.00 More than half the 

time 
4 (8.3) 44 (91.7) 

    

Walking    

Less than half the time 12 (8.9) 123 (91.1) 

0.92 More than half the 

time 
5 (10.9) 41 (89.1) 

    

Heavy lifting    

Less than half the time 15 (9.2) 148 (90.8) 

1.00 More than half the 

time 
2 (11.1) 16 (88.9) 

    

Female subjects only    

Ever taken HRT    

Yes 0 (0.0) 9 (100.0) 0.80 

    

Number of times 

pregnant** 
   

Never pregnant 1 (3.2) 30 (96.8) 

0.63 
1-2 3 (7.9) 35 (92.1) 

3  3 (16.7) 15 (83.3) 

4 or more 0 (0.0) 12 (100.0) 

    

Oral contraception     

Yes 2 (3.5) 55 (96.5) 0.04 

*   p-value from chi-square continuity correction  

** p-value from chi-square linear trend  
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10.5.3 Venous reflux and incidence of trunk varicose veins or chronic venous 

insufficiency 

Among subjects with reflux at baseline, there was a significant difference (p≤0.10) 

between body mass index and subjects with/without trunks or chronic venous 

insufficiency at follow-up (p=0.09, Table 10.6), with more obese and overweight 

subjects showing evidence of either trunk or CVI at follow-up compared to normal 

and underweight subjects (36.1% vs 23.5% respectively. The relationship between the 

potential risk of developing either venous disease at follow-up was examined, and was 

1.78 times higher among subjects with reflux at baseline compared to those without 

(OR=1.78, 95% CI 1.12-2.80). The relationship was still significant when adjusted for 

BMI (OR=1.79, 95% CI 1.13-2.84, data not displayed in table).  
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Table 10.6 Baseline characteristics of 181 subjects with reflux but no trunk 

varicose veins or chronic venous insufficiency at baseline, according to trunk 

varicose veins or CVI at follow-up 

Variable 

Trunk vv or CVI at 

follow-up 

N (%) 

No trunk vv or CVI at 

follow-up  

N (%) 

P-value* 

Gender    

Male  23 (28.0) 59 (72.0) 
0.87 

Female 30 (30.3) 69 (69.7) 

    

Age group    

<55 years 42 (28.4) 106 (71.6) 
0.72 

≥55 years 11 (33.3) 22 (66.7) 

    

Body mass index    

Underweight/normal weight 23 (23.5) 75 (76.5) 
0.09 

Overweight/obese 30 (36.1) 53 (63.9) 

    

Social class    

Non-manual 41 (30.6) 93 (69.4) 
0.98 

Manual 7 (28.0) 18 (72.0) 

    

Family history 

(mother/father with varicose 

veins or ulcer) 

  0.13 

Yes  29 (35.4) 53 (64.6)  

    

History of DVT     

Yes 1 (33.3) 2 (66.7) 1.00 

    

Ever smoked cigarettes    

Yes 12 (26.7) 33 (73.3) 0.68 

    

Gastrointestinal Habit    

Strain to start passing stools    

Only occasionally 44 (28.4) 111 (71.6) 

0.89 About half the time/nearly 

always 
8 (32.0) 17 (68.0) 

    

Strain to finish passing 

stools 
   

Only occasionally 48 (29.3) 116 (70.7) 

0.94 About half the time/nearly 

always 
4 (25.0) 12 (75.0) 
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Table 10.6 (continued) Baseline characteristics of 181 subjects with reflux but 

no trunk varicose veins or chronic venous insufficiency at baseline, according 

to trunk varicose veins or CVI at follow-up 

Variable 

Trunk vv or CVI at 

follow-up 

N (%) 

No trunk vv or CVI at 

follow-up  

N (%) 

P-value* 

Mobility at work    

Sitting    

Less than half the time 34 (31.2) 75 (68.8) 

0.60 More than half the 

time 
19 (26.4) 53 (73.6) 

    

Standing    

Less than half the time 39 (29.3) 94 (70.7) 

1.00 More than half the 

time 
14 (29.2) 34 (70.8) 

    

Walking    

Less than half the time 39 (28.9) 96 (71.1) 

0.99 More than half the 

time 
14 (30.4) 32 (69.6) 

    

Heavy lifting    

Less than half the time 47 (28.8) 116 (71.2) 

0.90 More than half the 

time 
6 (33.3) 12 (66.7) 

    

Female subjects only    

Ever taken HRT    

Yes 3 (33.3) 6 (66.7) 1.00 

    

Number of times 

pregnant** 
   

Never pregnant 9 (29.0) 22 (71.0) 

0.71 
1-2 10 (26.3) 28 (73.7) 

3 8 (44.4) 10 (55.6) 

4 or more 3 (25.0) 9 (75.0) 

    

Oral contraception     

Yes 17 (29.8) 40 (70.2) 0.32 

*   p-value from chi-square continuity correction  

** p-value from chi-square linear trend  
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10.6 Venous reflux by individual vein segments and deterioration of trunk 

varicose veins and chronic venous insufficiency 

 

In the past, surgical techniques have focused on interrupting the sapheno-femoral and 

sapheno-popliteal junctions. Duplex studies have particularly drawn attention to the 

popliteal vein, at times referred to as the ‘gatekeeper segment’. As evidence suggests 

that valvular incompetence in below-knee segments is associated with severe forms of 

venous diseases such as CVI (Kibbe et al. 2010). Several studies have shown the link 

between anatomical patterns of venous reflux and severe forms of venous disease. 

Studies reported by McEnroe et al. (1988) and Brittenden et al. (1998) showed a 

correlation between deep venous reflux and worsening of clinical grade of venous 

disease such as venous ulceration. A study by Labropoulos et al. (1994) reported that 

ulceration involving the superficial system increased from 8% to 14% when both the 

long and short saphenous veins were involved. The baseline results from the 

Edinburgh Vein study showed a significant difference between the prevalence of 

valvular incompetence in both the superficial and deep systems and a worsening of 

CVI (Ruckley et al 2002).  

The prevalence of deterioration of trunk varicose veins after a 13-year follow-up 

among subjects with reflux ≥0.5 sec in individual vein segments is shown in Table 

10.7. Among veins in the deep system (common femoral vein, superficial femoral vein 

origin, superficial femoral vein lower third of thigh, popliteal upper and popliteal 

lower), none were significantly associated with trunk varicose vein deterioration.  

Three segments appeared to be especially important. Reflux in the greater saphenous 

vein (origin) was significantly associated with a fourfold increase in risk of 

deterioration compared to those with no reflux at baseline (OR=4.24, 95% CI 2.50-

7.20), and the association was still significant when adjusted for age and gender 

(OR=4.04, 95%CI 2.36-6.92). Similarly, age and gender adjusted risk of deterioration 

increased threefold in subjects with reflux in the greater saphenous vein (lower third 

of thigh) (OR=3.13 95% CI 1.85-5.27), and in the small saphenous vein (OR=3.17, 

95% CI 1.55-6.48).  
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Table 10.8 reveals deterioration of trunk varicose veins according to the number of 

segments with reflux in baseline in the deep and superficial system. In the deep system, 

no significant association was observed between an increase in the number of segments 

with venous reflux and deterioration of trunk varicose veins, and the association was 

still not significant after adjustment for age and gender. In the superficial system, the 

age and gender adjusted analysis of risk of trunk varicose vein deterioration showed a 

risk which was almost twice as high among subjects with one vein segment affected 

compared to those with no reflux (OR=1.81, 95% CI 0.90-3.64), a more than five-fold 

risk in subjects affected in two vein segments (OR=5.39, 95% CI 2.64-10.99) and a 

sixfold risk in subjects affected in three or more vein segments (OR=5.96, 95% CI 

2.71-13.10).   

In the left leg, there was a significant risk of trunk varicose vein deterioration among 

subjects with one, two and three or more vein segments with reflux at baseline 

compared to subjects with no venous reflux (adjusted for age and gender ) (OR=3.57, 

95%CI 1.79-7.14, OR=2.64, 95%CI 1.37-5.07, OR=3.46, 95%CI 1.75-6.84 

respectively, Table 10.9). Similarly in the right leg, the association was significant 

among subjects with two and three or more vein segments with reflux at baseline 

(OR=2.81, 95% CI 1.36-5.81, OR=3.59, 95% CI 1.78-7.27 respectively).  

In the analysis for CVI, it appeared that two segments were important. Deterioration 

and the presence of venous reflux at baseline showed some significant association in 

the greater saphenous vein origin and in the small saphenous vein (OR=5.77, 95% CI 

2.01-16.57 and OR=3.39, 95% CI 1.23-9.31) (Table 10.10). However, due to the small 

number of subjects with venous reflux and CVI, odds ratios had very wide confidence 

intervals.  No significant association was found between the number of vein segments 

affected in the deep and superficial systems and CVI deterioration; therefore no 

meaningful conclusions could be drawn from this analysis (Table 10.11). Similarly, 

there was no significant association between chronic venous insufficiency 

deterioration and the number of vein segments affected at baseline (one, two or three 

or more segments) in the left, right and both legs (Table 10.12).  
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Table 10.7 Risk of trunk varicose vein deterioration by reflux in individual vein segments at baseline  

 
N n (%) Unadjusted OR (95% CI)  

Age & Gender Adjusted 

OR (95% CI)  

Common femoral vein 

Absent (reference group) 

Present 

233 

72 

105(45.1) 

40 (55.6) 
1.52 (0.89-2.59) 1.58 (0.92-2.72) 

Superficial Femoral Vein origin 

Absent (reference group) 

Present  

268 

37 

125 (46.6) 

20 (54.1) 
1.35 (0.67-2.68) 1.32 (0.65-2.67) 

Femoral Vein lower thigh  

Absent (reference group) 

Present 

253 

52 

114 (45.1) 

31 (59.6) 
1.80 (0.98-3.30) 1.89 (1.02-3.52) 

Popliteal vein upper 

Absent (reference group) 

Present 

 

213 

92 

97 (45.5) 

48 (52.2) 
0.77 (0.47-1.25) 1.39 (0.85-2.30) 

Popliteal vein  lower 

Absent (reference group) 

Present 

226 

79 

104 (46.0) 

41 (51.9) 
1.27 (0.76-2.11) 1.35 (0.80-2.28) 

Greater Saphenous Vein origin 

Absent (reference group) 

Present 

174 

96 

54 (31.0) 

63 (65.6) 
4.24 (2.50-7.20) 4.04 (2.36-6.92) 

Greater Saphenous Vein lower thigh 

Absent (reference group) 

Present 

120 

153 

34 (28.3) 

88 (57.5) 
3.42 (2.06-5.70) 3.13 (1.85-5.27) 

Small Saphenous Vein  

Absent (reference group) 

Present 

208 

44 

86 (41.3) 

31 (70.5) 
3.38 (1.67-6.84) 3.17 (1.55-6.48) 

n: number of subjects in reflux group at baseline with trunk varicose vein deterioration at follow-up  

N: number of subjects in reflux group at baseline  

 



 

269 

 

Table 10.8 Risk of trunk varicose vein deterioration by number of vein segments at baseline  

 
N n (%) 

Unadjusted OR (95% 

CI)  

age & gender adjusted 

OR (95% CI)  

Deep veins  

 
    

0 segment (reference group) 153 68 (44.4)   

1 segment 54 22 (40.7) 0.86 (0.46-1.61) 0.88 (0.46-1.67) 

2 segments 34 19 (55.9) 1.58 (0.75-3.35) 1.59 (0.74-3.39) 

≥3 segments 60 33 (55.0) 0.53 (0.84-2.78) 1.68 (0.91-3.13) 

     

Superficial veins     

0 segment (reference group) 91 24 (26.4)   

1 segment 63 26 (41.3) 1.96 (0.99-3.89) 1.81 (0.90-3.64) 

2 segments 65 44 (67.7) 5.85 (2.91-11.76) 5.39 (2.64-10.99) 

≥3 segments 48 33 (68.8) 6.14 (2.85-13.24) 5.96 (2.71-13.10) 

n: number of subjects in reflux group at baseline with trunk varicose vein deterioration at follow-up  

N: number of subjects in reflux group at baseline  
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Table 10.9 Risk of trunk varicose vein deterioration by reflux at baseline among subjects and in the left and right legs  

 
N n (%) Unadjusted OR (95% CI)  

age & gender adjusted  

OR (95% CI)  

Left leg 

 
    

0 segment (reference group) 110 33 (30.0)   

1 segment 54 32 (59.3) 3.39 (1.72-6.69) 3.57 (1.79-7.14) 

2 segments 63 34 (54.0) 2.74 (1.44-5.20) 2.64 (1.37-5.07) 

≥3 segments 56  33 (58.9) 3.35 (1.71-6.55) 3.46 (1.75-6.84) 

     

Right leg      

0 segment (reference group) 101 35 (34.7)   

1 segment 71 27 (38.0) 1.16 (0.62-2.17) 1.13 (0.60-2.14) 

2 segments 46 28 (60.9) 2.93 (1.43-6.03) 2.81 (1.36-5.81) 

≥3 segments 54 36 (66.7) 3.77 (1.87-7.58) 3.59 (1.78-7.27) 

     

By subject      

0 segment (reference group) 101 35 (34.7)   

1 segment 71 27 (38.0) 1.36 (0.60-3.04) 1.21 (0.53-2.76) 

2 segments 46 28 (60.9) 2.76 (1.22-6.22) 2.38 (1.04-5.47) 

≥3 segments 54 36 (66.7) 3.62 (1.84-7.12) 3.44 (1.74-6.83) 

n: number of subjects in reflux group at baseline with trunk varicose vein deterioration at follow-up  N: number of subjects in reflux group at 

baseline  
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Table 10.10 Risk of chronic venous insufficiency deterioration by reflux in individual vein segments at baseline  
 

 
N n (%) Unadjusted OR (95% CI)  

age & gender adjusted  

(OR 95% CI)  

Common Femoral Vein 

Absent (reference group) 

Present 

111 

28 

27 (24.3) 

6 (21.4) 
0.89 (0.32-2.49) 0.76 (0.27-2.13) 

Superficial Femoral Vein origin 

Absent (reference group) 

Present 

119 

20 

28 (23.5) 

5 (25.0) 
1.59 (0.51-4.96) 1.21 (0.39-3.74) 

Femoral Vein lower thigh  

Absent (reference group) 

Present 

116 

23 

30 (25.9) 

3 (13.0) 
0.44 (0.10-1.95) 0.37 (0.10-1.37) 

Popliteal vein upper 

Absent (reference group) 

Present 

94 

45 

19 (20.2) 

14 (31.1) 
1.88 (0.79-4.45) 1.72 (0.74-3.97) 

Popliteal vein lower 

Absent (reference group) 

Present 

106 

33 

23 (21.7) 

10 (30.3) 
1.58 (0.64-3.89) 1.57 (0.64-3.87) 

Greater Saphenous Vein origin 

Absent (reference group) 

Present 

81 

38 

11 (13.6) 

16 (42.1) 
5.77 (2.01-16.57) 4.46 (1.74-11.46) 

Greater Saphenous Vein lower thigh 

Absent (reference group) 

Present 

62 

58 

9 (14.5) 

20 (34.5) 
2.69 (0.95-7.55) 2.68 (1.07-6.70) 

Small Saphenous Vein  

Absent (reference group) 

Present 

88 

27 

18 (20.5) 

8 (29.6) 
3.39 (1.23-9.31) 1.7 (0.57-4.31) 

n: number of subjects in reflux group at baseline with chronic venous  insufficiency deterioration at follow-up  

N: number of subjects in reflux group at baseline  
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Table 10.11 Risk of chronic venous insufficiency deterioration by number of vein segments at baseline  

 

 
N n (%) 

Unadjusted OR (95% 

CI)  

age & gender adjusted  

OR (95% CI)  

Deep system      

0 segment (reference group) 80 16 (20.0)   

1 segment 15 5 (33.3) 2.00 (0.60-6.67) 1.71 (0.48-6.01) 

2 segments 13 5 (38.5) 2.50 (0.72-8.68) 2.37 (0.65-8.57) 

≥3 segments 29 6 (20.7) 1.04 (0.36-3.00) 0.97 (0.32-2.92) 

     

Superficial System     

0 segment (reference group) 44 5 (11.4)   

1 segment 24 5 (20.8) 2.05 (0.53-7.96)  1.74 (0.44-6.94) 

2 segments 26 11 (42.3) 5.72 (1.70-19.24) 5.21 (1.52-17.82) 

≥3 segments 22 7 (31.8) 3.64 (0.90-13.26) 3.15 (0.84-11.77) 

n: number of subjects in reflux group at baseline with chronic venous  insufficiency deterioration at follow-up  

N: number of subjects in reflux group at baseline 
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Table 10.12 Risk of chronic venous insufficiency deterioration by reflux at baseline among subjects, and in left and right legs  

 

 
N n (%) Unadjusted OR (95% CI)  

age & gender adjusted  

OR (95% CI)  

Left leg      

0 segment (reference group) 63 7 (11.1)   

1 segment 19 5 (26.3) 2.86 (0.79-10.36) 2.89 (0.09-1.02) 

2 segments 23 8 (34.8) 4.27 (1.33-13.66) 0.90 (0.23-3.62) 

≥3 segments 24 7 (29.2) 3.29 (0.90-10.72) 1.13 (0.31-4.06) 

     

Right leg     

0 segment (reference group) 49 11 (22.4)   

1 segment 20 7 (35.0) 1.86 (0.60-5.80) 1.49 (0.46-4.83) 

2 segments 19 2 (10.5) 0.41 (0.08-2.04) 0.41 (0.08-2.07) 

≥3 segments 30 11 (36.7) 2.00 (0.73-5.44) 1.84 (0.66-5.09) 

     

By subject      

0 segment (reference group) 63 7 (11.1)   

1 segment 19 5 (26.3) 2.07 (0.52-8.25) 1.58 (0.38-6.54) 

2 segments 23 8 (34.8) 3.10 (0.74-12.95) 2.68 (0.61-11.77) 

≥3 segments 24 7 (29.2) 3.00 (0.97-9.27) 2.67 (0.84-8.53) 

n: number of subjects in reflux group at baseline with chronic venous  insufficiency deterioration at follow-up  

N: number of subjects in reflux group at baseline



 

274 

 

 

10.7 Summary   

This chapter has examined whether reflux at baseline contributes to the worsening of 

venous disease, and, additionally, whether it is associated with the development of new 

cases of venous disease. The following results were found:  

- The risk of trunk varicose vein deterioration in those with venous reflux at baseline 

was 2.5 times greater than those with no venous reflux at baseline (still significant 

when adjusted for family history). 

- Venous reflux at baseline was not a contributing factor in CVI deterioration. 

- Those with venous reflux at baseline were four times more likely to have varicose vein 

or CVI deterioration at follow-up. 

- Those with reflux at baseline were twice as likely to develop new trunk varicose veins 

at follow-up. 

- There was no significant association between venous reflux at baseline and new cases 

of chronic venous insufficiency. 

- The risk of developing new trunk varicose veins or chronic venous insufficiency was 

1.78 times higher in subjects with venous reflux at baseline (still significant when 

adjusted for body mass index).  

- Risk of trunk varicose vein deterioration increased more than fourfold among subjects 

with reflux in the greater saphenous vein (origin), and more than threefold among 

subjects with reflux in the greater saphenous vein (lower thigh) and the small 

saphenous vein. 

- The risk of trunk varicose vein deterioration increased two to threefold among subjects 

with two, three or more vein segments with significant reflux (≥0.5 sec) in the left, 

right and both legs. 

- When adjusted for age and gender, the risk of worsening from CVI increased by 2.5 

times in subjects with reflux in the greater saphenous vein (lower thigh).
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CHAPTER 11 

DISCUSSION 

 

 

11.1 Introduction  

This chapter discusses a few methodological issues in epidemiology, the strengths and 

limitations of the follow-up study, including aspects of response, recruitment and 

methods of measuring venous disease. The main findings regarding deterioration of 

trunk varicose veins, chronic venous insufficiency and venous reflux are discussed, 

and are then compared with knowledge from previous studies on venous disease. 

Finally, the public health implications of the Edinburgh Vein Study follow-up are 

discussed.  

 

 

11.2 Methodological Issues in Epidemiology 

Disease classification 

The introduction of CEAP classification has standardised the reporting of venous 

disease (Porter and Monetta 1995) to aid clinicians and investigators in diagnosis, to 

classify underlying cause of venous disease, and to target appropriate interventions 

(Eklof et al. 2004). However several epidemiological studies were investigated before 

these rigorous methods were introduced, making comparison of results between 

studies difficult.  

 

Selection of population  

Although most studies were population based, some were prone to selection bias as 

subjects were most often recruited through attending vascular clinics or physicians’ 

offices (Scott et al. 1995). It is important to note that patients recruited through 
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vascular clinics might have different sociodemographic and risk factors than those who 

have similar symptoms but did not attend clinics.  

Other methodological issues included selecting certain population groups rather than 

a random sampling of the whole population making generalisability of findings 

questionable. For example, one study invited young pupils from 11 schools in Bochum 

city in Germany (Schultz et al. 2009), and another invited male volunteers from local 

community groups from ethnic minority groups in Birmingham (Sam et al. 2007).  

Many studies used examination and clinical history of patients which generally 

included age, weight, height, occupation, socioeconomic status, parity, family history, 

and previous injuries (Maffei et al. 1986; Malhorta 1972; Stvrtinova et al. 1991; 

Mekky et al. 1969; Schultz-Ehrenburg et al. 1992). Most studies used questionnaires 

to standardise clinical history and examination to assess presence of varicose veins, 

but some studies from Finland and England (Laurikka et al. 2002; Franks et al. 1992) 

used a postal questionnaire which relied on self-reporting of varicose veins. In cases 

where varicose veins are asymptomatic or invisible to patients, an under-reporting of 

the estimate compared to those using physical examination may occur.  

 

Measurement of reflux  

Studies used different non-invasive methods to measure venous reflux. For example, 

the longitudinal Bochum study used Doppler ultrasound to detect venous reflux in 

schoolchildren on four occasions, and color-coded duplex scanning only in the fourth 

phase of the study (Schultz-Ehrenburg et al. 1992), while Stvrtinova et al. (1991) used 

Doppler ultrasound to assess valvular function in the limbs of a group of women 

working in a department store in Czechoslovakia. The Edinburgh Vein Study and the 

San Diego study (Criqui et al. 2003) used physical examination and duplex scanning 

to assess presence of venous reflux (Evans et al. 1997).   
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Confounding factors  

Lack of control for confounders is another important methodological issue particularly 

in early studies that measured risk factors related to varicose veins or chronic venous 

insufficiency. More recent studies have attempted to control for age and gender either 

by adjustment or stratification using logistic regression or Cox’s hazard regression 

analysis for simultaneous adjustment for multiple confounders (Scott et al. 1995; 

Franks et al. 1995; Evans et al. 1997; Criqui et al. 2003). 

 

 

11.3 Strengths and limitations of the study 

11.3.1. Response and recruitment  

The Edinburgh Vein Study follow-up is one of the few studies to measure progression 

and risk factors for the deterioration of venous disease and venous reflux. This study 

achieved a 60.4% response rate which was higher than the 53.8% achieved at the 

baseline cross-sectional study (Evans 2002). Considering the fact that venous disease 

is not a life threatening disease, that a very long follow-up time had elapsed since 

baseline (13 years), and possibly given in many cases the less than enthusiastic 

attitudes of the population participating in research, the response rate of 60.4% 

achieved in this study was considered satisfactory. Indeed, great effort was made to 

recruit as many individuals as possible. For participants who failed to reply to the first 

invitation to participate, a second invitation pack was sent. If there was still no reply, 

participants were contacted by telephone, where available, on three different 

occasions. If no phone number was available where participants were registered, the 

General Practice Services were contacted to obtain up- to-date contact details. If there 

was still no reply from the participants and no phone number was available, then they 

were deemed as ‘non responders’. Although ‘non-responders’ represented the highest 

proportion of non-participants in the follow-up study (20.5%), little more could have 

been done to increase their recruitment. 
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Other measures were implemented to increase the response rate, which included 

holding early morning and evening clinics, and a rearrangement of appointments for 

participants who were unable to attend. For participants who no longer resided in 

Scotland, the Practitioner Services Division provided us information about the Health 

Authority where the subject was registered with a general practitioner. The Health 

Authority was then contacted to provide the addresses of these participants, who 

subsequently were sent an invitation pack. If there was no reply, they were deemed as 

‘unable to trace’, but they represented only a small fraction (0.9%) of the baseline 

population.  

 

More women than men participated, and the majority of participants were from higher 

social classes (II or IIIN non-manual). This trend was consistent with other studies 

where women and those with higher economic status, are more likely to participate in 

scientific research (Galea and Tracy 2007). However, in regard to age affecting 

participation rates, the evidence has been less consistent in studies (Galea and Tracy 

2007). In our study, more than half of those who participated (60%) were from higher 

age groups (age 58-77 years), and was similar to the findings at baseline where 

attenders were significantly older (Evans 2002).  

 

The external validity (generalisability) of the Edinburgh Vein study population was 

assessed in terms of age, social class and ethnicity by comparing it with the population 

in the City of Edinburgh. The age distribution in the study population was different 

from that of the City of Edinburgh, but the two populations were similar in respect to 

ethnic origin.  

 

In general, males and females in the Edinburgh Vein Study population were older than 

the population of the City of Edinburgh. Almost half of the population in the 

Edinburgh Vein Study was between 60 and 74 years of age (45.1% of males and 45.3% 

of females), while in the City of Edinburgh, the majority of the population is aged 

between 30 and 44 years (40.23% of males and 36.0% of females) (Section 5.5.1). For 

social class the distribution was very similar, but slightly more people in the Edinburgh 

Vein Study lived in more affluent areas compared to figures from the City of 



 

279 

 

Edinburgh (52.2% vs 44.1% respectively, section 5.7.2). The ethnic distribution of the 

study sample was very similar to that of the City of Edinburgh with a slightly higher 

proportion of White Caucasian (99.6%) compared to the City of Edinburgh (95.9%) 

(Section 5.5). In general, the study population was very similar to the population of 

the City of Edinburgh apart from in its age distribution; consequently, generalisations 

with respect to age should be made with care.  

 

In any epidemiological study, the evaluation of the validity of the study requires an 

assessment of the role of bias (Hennekens and Buring 1987). One source of bias in 

longitudinal studies is the effect of loss to follow-up. In the Edinburgh Vein Study the 

percentage for loss to follow-up was 38.3% which could raise some questions about 

the validity of the results. No information was available on why the loss to follow-up 

group did not return for their follow-up appointment, and it is therefore difficult to 

acknowledge which factors informed their choice. As many strategies were used as 

possible to maintain losses to follow-up at a minimum.  

 

Other sources of bias in this study may arise from the effects of non-participation if 

those who agreed to participate differed from those who did not in terms of their 

motivation, attitudes towards health, presence or absence of venous disease and risk 

factors. In the Edinburgh Vein Study, participants and non-participants had similar 

levels of telangiectasia, reticular veins and trunk varicose veins, but more follow-up 

participants had grade I chronic venous insufficiency, deep and superficial reflux than 

non-participants. In addition, the strong association between a positive family history 

of venous disease and deterioration of venous disease or venous reflux could indicate 

that those with a family history were more likely to participate. This may be related to 

recall bias with these subjects being more aware and more likely to participate due to 

the relevance of the study to their lives/family etc. While the nature of the participants 

in the study might have limited the ability to generalise the study results, it should not 

have affected the validity.  

 



 

280 

 

11.3.2 Classification of venous disease 

The use of colour photographic slides at follow-up and changing the baseline 

photographs to a digital format provided a permanent record for classification of 

venous disease. As previously discussed in the Methods chapter of this thesis (section 

4.8), preliminary analysis showed some discrepancies with the results at follow-up. 

Therefore, photographic classification, (independently classified by two observers 

who then reached a consensus if classification differed by more than two grades), was 

used in addition to clinical classification. This was considered to produce the most 

accurate and reliable results.  

 

Other quality control assessments included comparison of measurements at baseline 

and follow-up, where a random sample of 100 photographs from the baseline study 

were classified by observers three and four at follow-up to check for any difference on 

observer variability between the observers at baseline and follow-up. Measures of 

agreement were obtained, which showed ‘strong’ to ‘fair to good’ Kappa score 

agreement, and a percentage level of agreement above 95.0% (Table 6.1).  

 

Other steps were taken to check for observer difference for venous disease 

classification through measuring intra- and inter- observer variability for observers 

three and four. The results indicated ‘strong’ to ‘fair to good’ agreement with a 

percentage level of agreement not less than 73.0% (Tables 6.5 and 6.7). At the time of 

conducting reliability studies, it was not possible for observers 1 and 2 to undergo intra 

and inter observer variability for venous disease classification due to time constraints, 

and their commitment to other duties and research projects at the Western General 

Hospital.  

  

Photographic evidence from baseline provided the opportunity to compare results 

between observers at baseline and at follow-up, the results of which showed minor 

differences. Also, photographic evidence at follow-up provided the opportunity to 

compare results for venous disease classification between clinical examination and 

photographic evidence affording the opportunity to spot for discrepancies in these two 
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results and among the four observers. Therefore, using the results from clinical 

examination and photographic evidence, where possible and necessary, produced the 

most accurate and reliable dataset.  

 

 

11.3.3 Measuring venous reflux  

Duplex ultrasonography is a safe, non-invasive test and considered the best method for 

examining veins of the lower extremity as it can measure direction of flow, velocity, 

duration of reflux and vessel diameter. It also has the advantage of being able to 

demonstrate exactly which vein is being examined, and thus detect reflux in 

anatomically defined veins (Szendro et al. 1986).  

 

The improvements found in reflux in 178 subjects in the left leg (65.0%) and 185 

subjects in the right leg (61.5%) at follow-up was an unexpected finding in the light of 

the long-held universal teaching that in the absence of surgical intervention, chronic 

venous disease progressively deteriorates over time.  

 

Alternative explanations were considered, and these included the fact that the findings 

were correct but would require confirmation by other longitudinal studies.  

 

A second explanation is that the findings reflect technological differences in 

ultrasound equipment between baseline and follow-up. At baseline, a Diasonics duplex 

scanner, (Diasonics Sonoron, Zug, Switzerland with a 5.0 MHz linear probe) was used 

and an ATL HDI 5000 scanner (Mount International Ultrasound Service with 5.0 MHz 

linear probe respectively); a colour flow image was used only at follow-up. This might 

have accounted for unexpected change in venous reflux; however, there is no evidence 

that the introduction of a technologically more advanced machine would have altered 

the presence or interpretation of valve reflux. 
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The third explanation is that it is due to observer error (such as technique, recording, 

data handling) despite the painstaking efforts made to train the ultra-sonographers, 

standardise their techniques and to apply quality control assessments.  

 

Other possible explanations include finding different values of reflux when assessing 

the same vein segment within a patient repeatedly, and it is not uncommon to record 

improvements in venous reflux between two examinations (personal communication, 

Dr. Paul Allan consultant radiologist). Therefore, a decision of defining significant 

reflux might be a factor in contributing to improvement or deterioration of venous 

reflux over a period of time. With hindsight, and over a 13 year time span, it is not 

possible to test these hypotheses.  

 

As explained above, all possible measures were taken in both phases of the study to 

limit observer and methodological bias, and ensure that change in venous reflux was 

real.  

 

At the follow-up study several measures were established to ensure that any change in 

venous reflux over time was real and to limit observer variability among all four 

observers at follow-up, and between observers at baseline and follow-up. The precise 

scanning protocol used at baseline was implemented at follow-up, using the same 

examining angle and a standard calf pressure to produce flow. Two additional vein 

segments were examined in the follow-up study, namely the long saphenous vein in 

the upper and lower calf; however, these segments were not included in the 

deterioration analyses as they were not measured at baseline. All four observers were 

initially trained by a consultant radiologist and two vascular scientists and each 

observer underwent a competency-based test.  

 

Only when observers were sufficiently competent, were they permitted to start the 

study examinations. In addition, intra- and inter- observer variability was investigated 

at follow-up, and, in general, there was ‘strong’ to ‘fair to good’ Kappa score in all 

vein segments.  In segments where Kappa score could not be calculated, the percentage 

level of agreement was above 80%. Even when there were differences in some vein 
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segments with a ‘poor’ Kappa score, the percentage level of agreement was not less 

than 70% (Table 6.2, 6.3, 6.4, 6.6). These segments included the popliteal vein (below 

knee) when assessing inter observer variability for observers three and four, and intra 

observer variability for observer four, the long saphenous vein (upper calf) when 

assessing intra- observer variability in observer one, and the long saphenous vein 

(lower calf) when assessing intra- observer variability in observer four.  

 

Further analysis showing the characteristics of venous reflux improvers showed no 

significant association with any of the following factors that might theoretically have 

influenced valve incompetence: use of compression stockings, injection therapies, 

change in body mass index and physical activity. However, a trend towards 

improvement in reflux was associated with decrease in BMI, but the figures were 

insufficient to establish significance (Section 9.5). 

 

A study by Englehorn et al. (2012) noted a 5% improvement in reflux in the extremities 

and in some extremities, a normal reading of saphenous flow was present. This was 

attributed to possible factors such as inter or intra sonographer or observer variability, 

different refilling time between valve segments and/or valve leakage as a result of 

valve dilatation being influenced by changes in temperature with changes in season or 

time of day. Other long term studies are required to validate these findings.  

 

Unlike venous disease classification, it was not possible for observers at follow-up to 

compare venous reflux results taken by observers at baseline to check observer 

variability and to validate results; therefore, the results should be interpreted with 

caution.  
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Summary of strengths and weaknesses 

 

The Edinburgh Vein Study was one of the largest longitudinal studies that reported 

natural history of venous diseases. It involved a general population survey where 

subjects were randomly selected from twelve general practices that were spread 

throughout a wide geographical area, thus making the chance of selection bias lower 

than if the subjects had been selected through health care systems, such as vascular 

clinics. Both males and females and a wide range of all age groups were eligible for 

inclusion. In addition, a whole range of potential risk factors associated with venous 

disease in the literature of the time were measured at baseline (quality of life was only 

measured at follow-up). Methods of measurement were standardised at baseline and 

follow-up, and all examiners were trained by a vascular surgeon in measuring venous 

reflux.  

 

A problem for this study was the absence of a universally agreed classification for 

venous disease when the baseline survey was carried out. The Basle classification was 

therefore adopted (Widmer 1978). Criticism with respect to the Basle classification 

included not differentiating grade I CVI (chronic venous insufficiency) between 

corona and oedema, and not having differentiation between trophic changes for grade 

II CVI such as pigmentation, eczema, lipodermatosclerosis, atrophie blanche and 

hypodermitis. Therefore, in the follow-up study the grade of venous disease were 

mapped to the CEAP classification in order to make the information relevant and 

comparable.  

 

A weakness that needs to be acknowledged is that the large number recruited at 

baseline, the natural attrition and the response rate of 60.4% after 13 years of follow 

up, together with the relatively low numbers in the advanced grades of venous disease 

(especially CVI) have reduced numbers to levels at which meaningful analysis cannot 

be applied. The solution if and when data emerge from comparable studies may be to 

combine data for meta-analysis.  
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11.4 Definitions of deterioration 

Other ways of looking at deterioration to those previously described were considered. 

This included investigating subjects who presented with new venous disease and 

venous reflux at the follow-up study (incidence cases). As explained previously, this 

thesis was designed to replicate the clinical situation, i.e. to investigate and follow the 

progress of subjects that had some form of venous disease. A description of incidence 

of venous disease and venous reflux was reported in a separate PhD thesis. This 

showed an annual incidence rate of 1.4% (95% CI 1.1-1.7) for trunk varicose veins 

and 0.7% for chronic venous insufficiency (95% CI 7.0-11.9).  

 

As for risk factors, the incidence rates were similar in men and women for trunk 

varicose veins (17.7% and 18.6% respectively, p=0.97) and for chronic venous 

insufficiency, and increased consistently with age for both types of venous diseases 

(p<0.001). A positive family history of venous disease was associated with an 

increased risk of incidence of trunk varicose veins (OR=1.75, 95%CI 1.12-2.71), while 

being overweight was associated with an increased risk of developing chronic venous 

insufficiency at follow-up compared to those with normal weight (OR=3.58, 95%CI 

1.70-7.56) (Robertson et al. 2013).  

 

The association between incidence of trunk varicose veins and the prevalence of 

venous reflux at baseline, showed a significant association with the reflux at the greater 

saphenous vein (GSV) origin when adjusted for age and gender (OR=5.8, 95%CI 1.23-

27.33), and was also significant in the lower third of the thigh at the vein segment 

(OR=7.12, 95%CI 3.11-16.26).  

 

The only deep vein whose reflux was associated with an increased incidence of trunk 

varicose veins was the popliteal vein (below the knee segment) (OR=2.55, 95%CI 

1.05-6.17). In subjects with superficial reflux at baseline, the incidence of trunk 

varicose veins was high, and was even higher in subjects with combined reflux in both 

the right and left legs (OR=7.30, 95%CI 2.56-22.55; and OR=4.01, 95%CI 1.33-17.24 

respectively). Due to the small number of subjects with both an incidence of chronic 

venous insufficiency and with venous reflux at baseline, it was not possible to draw 
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any conclusions from this analysis (Data quoted with permission from the author, L. 

Robertson).  

 

 

11.5 Female vs male, left vs right leg 

Analysis of the follow-up results showed worsening of trunk varicose veins, 

telangiectasia and venous reflux to be more common in females than in males (Tables 

7.10, 8.6, 9.2). A possible explanation for these differences is the fact that more women 

than men participated in the follow-up, and this trend is, in general, a common finding 

in most health studies or surveys (Galea and Tracy 2007).  

 

Another biological explanation of the gender difference may be Iliac Vein 

Compression Syndrome (IVCS), also known as May-Thurner Syndrome, which is 

explained in more detail below. There was evidence of differences in worsening reflux 

between the right and left legs, with slightly more subjects worsening in the left than 

in the right leg. This was reported among subjects with deterioration in their trunk 

varicose veins, telangiectasia and in subjects with trunk varicose veins worsening into 

more severe forms of skin disease (C3-C6 CEAP classification). IVCS occurs when 

the right common iliac artery compresses the left common iliac vein, manifesting in 

symptoms such as left leg oedema, pain, varicosities, venous ulceration and 

claudication. This manifestation is often undiagnosed and represents 2-5% of venous 

disorders of the lower extremity. It is more prevalent in women than in men, and occurs 

in the second or third decades of their lives (Dheer et al. 2003).  

 

 

11.6 Statistical errors 

In all hypothesis testing, there is a probability of making both Type I and Type II errors 

denoted as (α) and (β) respectively. Type I errors could occur through incorrect 

rejection of the null hypothesis (concluding a relationship exists when in fact it does 

not (false positive), while a Type II error is the failure to reject the null hypothesis 

(false negative) (Kirkwood and Sterne 2003). In this study, a conventional 5% 

significance level was used, where applicable, minimising the probability of Type I 
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error. To reduce the probability of type II errors, as large a sample size as possible is 

needed. However, this was not feasible in some of the analysis.  

 

11.7 Deterioration of venous disease  

 11.7.1 Deterioration of trunk varicose veins  

This section looks at deterioration of trunk varicose veins citing findings from the 

follow-up study, which are then compared with findings from other studies. At present 

there is a lack of published evidence from longitudinal studies that have evaluated the 

natural history of disease progression. The few studies that investigated progression of 

venous disease  include the Bochum study I-IV (Schultz-Ehrenburg 2009), Bonn Vein 

Study II (Pannier and Rabe 2011), limited analysis from the Basle follow-up study 

(Carpentier et al. 2009), and the Framingham Study, which mainly focused on 

incidence (Franks et al. 1988). The results of these studies are discussed below.   

 

The rate of deterioration in trunk varicose veins in the Edinburgh Vein Study follow 

up study over a period of 13.38 years was 3.55% per annum, with 47.5% of participants 

with trunk varicose veins at baseline showing deterioration. The prevalence at baseline 

was 36.9% and increased to 39.0% at follow-up (absolute increase of 2.1%). Around 

half of the participants who had trunk varicose veins at baseline had deteriorated in 

their legs at follow-up, and a small proportion of participants showed no changes in 

their trunk varicose veins (12.3% right leg, 15.8% left leg, Table 7.3 and 7.4) (no 

change in grade from baseline to follow-up, and no evidence of unilateral to bilateral 

deterioration).  

 

More women than men deteriorated (p=0.04), and there was an increasing non 

significant trend of deterioration with increase in age (p=0.08). Participants aged 45-

54 years of age had a slightly lower deterioration than all other age groups. The 

association between deterioration and social class was not significant.  
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A few participants (7.5%, Table 7.3 and 7.4), none of whom had received surgical 

intervention, showed improvement in trunk varicose vein classification between 

baseline and the follow-up study.  These improvements may have been a result of 

observational or methodological inconsistencies, but efforts were made to reduce the 

likelihood of this such as conducting reliability studies to limit observer variability. 

Further analysis showing characteristics of trunk varicose veins improvers showed no 

significant association with any of the following factors: use of compression stocking, 

injection therapies, change in body mass index and among female subjects with an 

increasing number of pregnancies (Tables 7.6-7.9). The numbers were insufficient to 

establish significance, and there is no current data available from longitudinal studies 

to validate these findings.   

 

 

Bonn Vein Study II (Pannier and Rabe 2011) 

The aim of this study was to investigate incidence and progression of venous disorders 

where 1978 participants were examined for clinical disease, scanned by duplex 

ultrasound and completed a questionnaire after a follow-up of 6.6 years. These 

participants in Bonn Vein Study I were initially randomly selected from two rural 

township. The findings in the second phase showed an increase in the prevalence of 

varicose veins from 22.7% to 25.1%. Also, participants with C2 CEAP classification 

in Bonn study I increased to higher C classes in Bonn study II (19.8% of nonsaphenous 

varicose veins and 31.8% of saphenous varicose veins) (Pannier and Rabe 2011). No 

further information from the second phase of the study relevant to the aims and 

objectives of this study has been published yet.  

 

 

Bochum Study (Schultz-Ehrenburg 2009)  

The aim of this study was to conduct a longitudinal study in a young population and 

report how varicose veins develop in healthy veins. The results described in Bochum 

study I-IV, a longitudinal study on schoolchildren who underwent clinical and 

ultrasound scanning at four stages, demonstrated an increase in prevalence of trunk 

varices in the great saphenous vein with age (1.6% in Bochum II, 2.0% in Bochum III, 
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and 11.0% in Bochum IV), but no tests of significance were reported for these results. 

The increase was negligible in trunk varices of the short saphenous vein. No data was 

presented on deterioration of trunk varices (Schultz-Ehrenburg et al. 2009). 

 

Sarin et al. study (1993)  

The aim of this study was to report deterioration in patients with varicose veins 

awaiting surgery. Sarin et al. (1993) evaluated 36 patients admitted for varicose vein 

surgery who underwent repeated duplex ultrasound scans and photoplethysmography, 

prior to intervention with a median time of 20 months between the two examinations 

(range 15-27 months). Of the seven limbs that had varicosities in the short saphenous 

vein, this increased to 18 at the second examination. Of the 16 clinically normal limbs 

on first examination, 31% developed clinical varicose veins at the second visit, either 

along the distribution of the long or the short saphenous vein.  

 

Framingham study (Brand et al. 1988) 

Another longitudinal study that investigated the incidence of varicose veins was 

recorded in the Framingham study, which followed 5209 men and women for 16 years 

at a two year interval. However, the findings were related to incidence rather than 

deterioration of varicose veins, where the incidence of varicose veins was higher in 

women (51.9 per 1000) than in men (39.4 per 1000 men). Age had no effect on 

incidence of varicose veins in either sex (Brand et al. 1988).  

 

Data from the above mentioned longitudinal studies showed similar findings to the 

Edinburgh Vein study follow-up, in terms of absolute increase in prevalence (2.1% 

Edinburgh Vein Study follow-up and 2.4% Bonn Vein Study), and also there were 

similar findings related to an increase in proportion of participants deteriorating to 

more severe grades of trunk varicose veins or to higher C classes (CEAP classification) 

which ranged from 19.8% to 31%.  
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11.7.2 Deterioration of telangiectasia  

Although telangiectasia is the least severe category in CEAP classification (C1), it is 

a commonly occurring problem and patients often view it as a cosmetic concern, and 

are anxious that it may be a manifestation of a serious underlying vascular disease 

(Ruckley et al. 2008). As discussed earlier, the few findings from longitudinal studies 

that exist have reported prevalence data at various points, rather than quantifying 

deterioration or the natural progression of the disease. Therefore, prevalence data 

related to telangiectasia will be discussed and compared to findings from the follow-

up study.  

Although telangiectasia was shown in this study to be prevalent in 84% of the 

population at baseline (Ruckley et al. 2008), the rate of deterioration per year of 

follow-up was only 1.9% per annum, which was lower than that of trunk varicose veins 

(3.55% per annum), but higher than the rate of deterioration of chronic venous 

insufficiency (1.6% per annum). This finding was slightly different to the Basle study, 

whereby telangiectases or reticular veins (combined together) were three times more 

prevalent than trunk varicosity in men and four times more common in women 

(Widmer 1978).  In the Bochum cohort study, telangiectasia was observed early, 

independent of venous reflux, and prevalence increased from 3.7% (Stage II) to 12.9% 

(Stage III). In the final stage of the study (Bochum IV), when participants were aged 

between 29 and 31 years, half of them had developed telangiectasia (Schultz-

Ehrenburg et al. 2009).  

Gender difference in terms of venous disease at follow-up was consistent with other 

studies. In the EVS follow-up, telangiectasia deterioration was more common in 

females than in males. In the Basle III study, telangiectases or reticular varices 

occurred in 36% of men and in 44% of women (Widmer 1978). Similarly in the 

longitudinal Bochum study, telangiectasia was the most prevalent form of venous 

disease, and occurred in 83.8% of women compared to 67.4% of men (p-value<0.01) 

(Schultz-Ehrenburg et al. 2009). 

At follow-up, there was no significant association between telangiectasia at baseline, 

and the development of new cases of trunk varicose veins or chronic venous 

insufficiency. This might have been due to a small proportion of subjects with grade 
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II telangiectasia or it may be that the pathophysiological mechanisms of varicose veins 

or chronic venous insufficiency are different from those which cause telangiectasia. In 

the baseline stage of EVS, there was a significant linear trend between severity of trunk 

varicose veins in both males and females (p<0.001); however, around half of subjects 

with more severe forms of telangiectasia (grade II and III) had no clinical evidence of 

trunk varicose veins (Ruckley et al. 2008).  

Deterioration of telangiectasia was strongly associated with venous reflux at baseline 

in the great saphenous vein (origin and lower third of thigh) and the small saphenous 

vein and was strongly linked to reflux in two, three or more vein segments in the 

superficial system at baseline, compared to those with no venous segments affected. 

These findings suggest that the pathophysiology of telangiectasia is related to 

incompetence in certain segments of the venous system.  

Although the Bochum study investigated preclinical varicosities and exhibited whether 

they were preceded by reflux in the same vein, it did not show any findings relating 

telangiectasia with venous reflux as it was not the main focus of the study (Schultz-

Ehrenburg et al. 2009). 

The risk factors associated with worsening of telangiectasia were similar to those of 

trunk varicose veins. Female gender, older age and a positive family history had an 

increased risk of deterioration compared to male subjects, those aged under 55 years 

of age, and with no family history, and were consistent with the findings from other 

studies (Vitale-Lewis 1995; Chiesa et al. 2005).   

 

11.7.3 Deterioration of chronic venous insufficiency 

This section examines deterioration of chronic venous insufficiency using findings 

from the follow-up study, and compares it with findings from previous studies.  

 

The prevalence of chronic venous insufficiency (CVI) at baseline in follow-up study 

participants was the same for men and women (p=0.15), and this was also found at 

follow-up (p=0.16). The rate of deterioration of CVI in the Edinburgh Vein study 

follow-up was 1.76% per annum, with 23.6% of participants showing clinical 
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deterioration and an absolute increase of 4.1%. The largest proportion of participants 

deteriorated from grade I CVI (C3 CEAP classification) to grade II CVI (C4 CEAP 

classification) (Tables 7.14 and 7.15). Age had a significant effect on deterioration of 

CVI, especially among participants aged above 55 years. Gender and social class had 

no significant effect on deterioration of CVI.  

 

A longitudinal study by Labropoulos et al. (2005) investigated 90 patients waiting for 

treatment of venous disorders who underwent two duplex ultrasound scans and clinical 

examinations over a period of 43 months. The findings revealed 11.6% of limbs 

progressed from C2 to C3 CEAP classification, 14.8% of limbs progressed from C3 to 

C4 CEAP classification, and 12.5% progressed from C4 to C6 CEAP classification.  

 

One of the few longitudinal studies was the Bonn Vein Study, where the prevalence 

of CVI increased from 14.5% in the first phase of the study to 16% in the second phase 

over a period of 6.6 years (Rabe et al. 2011). 

 

These results from other studies were similar to the findings from the EVS, but the 

absolute increase in prevalence and proportion of participants deteriorating were 

slightly higher in this study compared to the Bonn Vein Study and the study by 

Labropoulos et al. (2005).  

  

Among subjects with evidence of grade I trunk varicose veins at baseline, almost one 

third developed grade I and II chronic venous insufficiency at follow-up in the left leg 

(23.4%), and 61.3% developed it in the right leg (Tables 7.18 and 7.19). Few subjects 

had evidence of grade II trunk varicose veins at baseline and CVI at follow-up (12 

subjects in the right leg and 12 subjects in the left leg respectively). This finding is 

important as it shows which subjects with venous disease at baseline may progress to 

more severe forms of the disease. Those in the early stages of trunk varicose veins 

could be followed-up and receive adequate treatment, impending further development 

of more severe stages of chronic venous insufficiency. No similar data were found 

from other published studies with which to compare these results.   
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11.8 Risk factors for deterioration of venous disease  

In the follow-up population, the relationship between deterioration of trunk varicose 

veins and lifestyle factors was examined. Women, increased age (participants aged 

more than 55 years), positive family history of venous disease, and sitting at work had 

significant, independent, increased risk of deterioration in trunk varices. In men, 

increased age, and sitting at work were associated with deterioration; however, in 

women only, a positive history of venous disease showed an elevated risk, whereas the 

use of HRT (hormone replacement therapy) was associated with a decreased risk. 

There is an almost total lack of published evidence from longitudinal studies 

investigating risk factors and deterioration of venous disease. Therefore, risk factors 

related to prevalence and incidence of venous disease will also be discussed as they 

are likely to be related to deterioration. 

 

 

11.8.1 Trunk varicose veins 

Gender 

 

In the present study more women than men were at risk of deterioration in their trunk 

varicose veins which was still significant when age adjusted. Results from the Bochum 

study III examining German schoolchildren on three occasions during their period of 

education, with a 9 year follow-up duration, showed that between 18-20 years of age 

prevalence was more predominant in young men than in women (Schultz-Ehrenburg 

et al. 1992). In the Basle follow-up study on chemical industry workers, where 1441 

participants were re-invited, the incidence of varicose veins was higher in men 

compared to women (OR=2.8) (Carpentier et al. 2009). Comparing other studies in 

relation to prevalence, two have reported no difference in gender in the prevalence 

rates (Beaglehole 1975, Komsuoglu 1994), while most have reported increased 

prevalence in women (Abramson et al. 1981; Maffei et al. 1986; Brand et al. 1988; 

Laurikka et al. 1995). In the baseline stage of this study, age-adjusted prevalence of 

trunk varices was higher in men than in women (p≤0.01, Evans 2002).  
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Age group 

 

In the Edinburgh Vein Study follow-up, advanced age has been shown to be a risk 

factor for trunk vein deterioration; this association was significant when adjusting for 

gender as confounder.  An  association between age and prevalence has been common 

in other studies, such as the San Diego study, where the reported prevalence of varicose 

veins was 16.9% in participants aged less than 50 years, and rose to 29.9% in 

participants aged over 70 years (Criqui et al. 2003).  In the Edinburgh Vein Study 

(baseline stage) and in the Tampere study, a large cohort of men and women, the 

prevalence of varicose veins increased with age (Laurikka et al. 2002; Lee et al. 2003).  

 

Sitting at work 

 

The Edinburgh Vein Study follow-up has established that men and women who 

reported spending most of their working time in a seated position were more at risk of 

deteriorating trunk varicose veins (when adjusted for age and gender). Similarly, men 

who had decreased mobility, had higher rates of deterioration in trunk varicose veins 

than more mobile men.  

 

No other longitudinal study has reported on the possible associations between 

deterioration of trunk varicose veins and mobility at work; however, the common 

belief is that occupations requiring lengthy periods of standing are associated with 

increased risk of developing and/or aggravating varicose veins. Several studies 

reporting prevalence and mobility support this belief (Mekky et al. 1969; Laurikka et 

al. 2002; Abramson et al. 1981), but others showed no association with it (Maffei et 

al. 1986; Stvrtinova et al. 1991; Cornu-Thenard et al. 1994; Scott et al. 1995).  

 

Results from the Basle follow-up study showed lower physical activity at work was a 

significant risk factor for incidence of varicose veins (OR=2.8) (Carpentier et al. 

2009). In the Framingham study, the two-year incidence of varicose veins was 

positively related to increases in the number of hours women spent each day in 

sedentary activities (p <0.05) (Brand et al. 1988). Nevertheless, care must be observed 
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when interpreting these results due to the difficulties in measuring participants’ posture 

or total lifetime mobility. Also questionnaires examining position at work have usually 

not been validated, and the presence of varicose veins may lead to recall bias. 

Furthermore, the type of occupation and overall lifetime mobility could affect 

participants’ responses.  

 

 

Family history  

 

Women with a positive family history of varicose veins or venous ulcer showed an 

increased risk of deteriorating in their trunk varices in this study. Several studies have 

reported a familial component in the pathogenesis of varicose veins (Widmer 1978; 

Hirai et al. 1990; Stvrtinova et al. 1991; Komsuoglu et al. 1994; Chiesa et al. 2007), 

while others have not reported it as a risk factor for prevalence of varicose veins 

(Franks et al. 1989; Beaglehole et al. 1986). Reporting of family history by participants 

may be subject to misclassification bias caused by participants being more aware and 

more likely to report family history if they have affected relatives or family members.  

 

Cornu-Thenard et al. (1994) performed a case-control study on 134 families in which 

the parents of cases of varicose veins and controls were examined instead of relying 

simply on family history, thus overcoming possible misclassification bias. The 

findings from this study showed that hereditary factors had a prominent role in the 

development of varicose veins (p<0.001). Although genetic predisposition probably 

has some effects on the development and deterioration of trunk varicose veins, further 

evidence on familial predisposition is needed.   
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Hormone replacement therapy (HRT)  

 

In the follow-up study, the risk of deteriorating trunk varicose veins was reduced 

significantly with HRT use (when adjusted for age). But this difference could have 

been due to a chance finding as a result of the small sample size (123 female 

participants) of which only 14 women had ever used on hormone replacement therapy.  

 

At the baseline stage of the study, HRT users had significantly lower multiple-adjusted 

risk of varices compared with non-users (Lee et al. 2003). Studies on hormonal 

medications and risk on prevalence of trunk varicose veins are rare. Most of the studies 

on oral contraceptive use and trunk varicose veins found no significant association 

(Bromen et al. 2004). One study discovered that HRT was associated with increased 

prevalence of varicose veins but was not significant on multivariate analysis (Sisto et 

al. 1995). Studies with larger sample size are needed to determine whether HRT offers 

protection against deterioration in varicose veins.  

 

 

11.8.2 Chronic venous insufficiency  

In the follow-up study, age was the only risk factor significantly associated with 

deterioration of chronic venous insufficiency (CVI) (when adjusted for gender). No 

longitudinal study has published risk factors for deterioration of CVI; however, studies 

on risk factors related to prevalence or incidence of CVI might be relevant, and are 

discussed below.  

 

The San Diego study (Criqui et al. 2003), a cross-sectional study on an ethnically 

diverse population, showed a marked increase in prevalence of trophic changes with 

age (C4 – C6 CEAP classification); the prevalence more than quadrupled from 2.3% 

to 10.2% and, similarly, oedema increased sharply with age, from 2.6% among 

participants less than 55 years to 10.7% in participants above 70 years. A case-control 

study on 334 patients recruited over a two-year period through a vascular surgery clinic 

in Boston, showed participants with CVI were older when compared with clinic 

controls using multiple regression models (OR=1.07, 95% CI 1.03-1.09, p=0.0001) 
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(Scott et al. 1995). A cross-sectional study in 53 Italian cities on 16,251 participants 

showed that the frequency of venous ulcer increased from 0.1% before age 50 to 0.6% 

among participants above 50 years of age (p>0.001). Similarly there was a linear age-

related increase in C4 CEAP classification (eczema), from 1.4% in participants less 

than 30 years of age to 4.4% in participants 30-49 years and to 12.7% among 

participants above 50 years of age (p >0.001) (Chiesa et al. 2007).  

 

We conclude that the evidence points to age being an important risk factor not only for 

incidence and prevalence, but also for deterioration of CVI. 

 

 

 

11.9 Deterioration of venous reflux 

Findings related to deterioration of venous reflux in the follow-up study are discussed 

below. Very few longitudinal studies have reported the natural history of venous reflux 

progression, and most of the available information on factors associated with reflux 

arises from cross-sectional studies. Some of the findings of these studies are discussed 

below, and are compared with those in the follow-up study.  

 

At the baseline stage of the follow-up study, the pattern of reflux was as follows: reflux 

in the superficial system only was more common in women than in men (p<0.01, Table 

9.1), while in the deep system only, reflux was more common in men than in women 

(p<0.01, Table 9.1). At the follow-up stage of the study, the differences between male 

and female participants were significant only in the superficial system, with more 

women than men having venous reflux (p<0.01, Table 9.1). This pattern was also seen 

in a cross-sectional phase of the Bonn Vein Study (n=3072) in which prevalence of 

reflux in the superficial system was higher in women, while for the deep system, reflux 

prevalence was significantly higher in men (Maurins et al. 2008).  

 

The rate of deterioration of venous reflux in the Edinburgh Vein Study was 1.28% per 

year of follow-up. Among participants found to have deterioration in venous reflux, 

the majority of subjects had evidence of combined reflux in the superficial and deep 



 

298 

 

systems (56.2%), followed by reflux in the superficial system only (42.5%) and deep 

system only (1.3%) (Figure 9.2). No significant difference was found between 

deterioration in venous reflux by gender or social class. But participants more than 55 

years of age had significantly more deterioration than those that were younger (p<0.01; 

Table 9.4). A high proportion of participants worsened in terms of moving from one 

affected segment at baseline to two affected segments at follow-up. Most had reflux in 

their long saphenous vein (thigh) at baseline and then developed reflux in the long 

saphenous vein (origin) at follow-up.  

 

Sarin and co-workers report on a group of 36 patients on an NHS waiting list for 

treatment of uncomplicated varicose veins who underwent clinical examination, 

photoplethysmography and colour duplex ultrasound scanning at initial presentation 

and again prior to surgery. There was an average of 20 months between the two 

examinations. An additional 14 patients (27%) developed superficial reflux at new 

segments (27%), and 10 limbs (18%) were shown to have progressed on duplex 

examination (three limbs in sapheno-femoral junctions, four limbs in sapheno-

popliteal junctions and three limbs in mid-thigh perforators) (Sarin et al. 1993).  

 

Labropoulos et al. (2005) carried out a longitudinal study on 116 limbs in 90 patients 

who had at least two examinations with duplex ultrasound scanning prior to vein 

surgery, but for various reasons had a prolonged period between the two examinations. 

Over a period of 43 months (median time 19 months), 26.7% of limbs had documented 

changes on repeat scan. Segments that were affected with new venous reflux included 

the great saphenous vein, tributaries followed by perforators (p<0.01). Of those with 

evidence of change in venous reflux on second scan, 17 limbs (14.7%) had shown 

deterioration in their existing venous segments (the majority in the great saphenous 

vein and tributaries), while 14 limbs (12.1%) showed evidence of reflux in new 

segments (Labropoulos et al. 2005).   
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In summary, results related to the deterioration of venous reflux should be interpreted 

with caution given the small number of participants involved in EVS. Similarly, the 

evidence from other studies regarding deterioration of venous reflux has been minimal, 

usually involving a small sample sizes and short follow-up times, making comparison 

very difficult. Findings from this study suggest that deterioration is more likely to 

occur in the superficial system (the majority moving from one segment to two vein 

segments), which is similar to the findings in the Labropoulos et al. study (2005). 

However, Sarin et al. (1993) showed deterioration to be more common in the deep 

system. Future studies should have larger samples sizes, and longer follow-up times, 

to make conclusions regarding deterioration of venous reflux more valid.  

 

 

 

11.10 Risk factors and deterioration of venous reflux  

This section discusses the lifestyle risk factors that were related to deterioration of 

venous reflux in the follow-up study. As noted, few longitudinal studies have provided 

data on progression of venous reflux in a population, and none have reported lifestyle 

factors related to it; consequently, findings associating lifestyle factors to prevalence 

of venous disease will be discussed on the assumption that they may also be relevant 

to deterioration. 

 

In this follow-up study, the risk factors related to venous reflux deterioration included 

older age and increased BMI (which was not significant when age and gender were 

taken into account). In women, factors associated with deterioration of reflux were 

similar to those of trunk varicose veins and were related to a positive family history of 

venous disease (varicose veins or venous ulcer). In men, older age and sitting at work 

were related to deterioration of venous reflux. 

 

In the Bonn Vein Study the prevalence of reflux in the superficial system markedly 

increased with age; however, there was no clear change in reflux prevalence with age 

in the deep system (Maurins et al. 2008). Similarly, Chiesa et al. (2007) also found 
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haemodynamic disturbances increased rapidly with age, and reflux was seen in 50% 

of the population aged more than 50 years.  

 

The association between genetic factors and deterioration of venous reflux is still not 

well understood. Some researchers postulate pathogenesis might be due to weakness 

and dilatation of the vein walls, or a weakness of the valve cusps, or a combination of 

both. Also genetic differences might lead to changes in vein wall composition, in the 

collagen, elastin or smooth muscle content (Travers et al. 1992 and Chello et al. 1994).  

 

In participants having any type of deterioration in the follow-up study (trunk varicose 

veins, CVI, telangiectasia or venous reflux), a significantly increasing risk of 

deterioration was associated with subjects older than 55 years, with an increasing BMI, 

and a positive family history.  This type combination of venous disease and venous 

reflux is important to assess associated risk factors, and whether surgical or non-

surgical intervention is beneficial for patients. 

 

The evidence from the Edinburgh Vein Study follow-up indicates that the above 

mentioned risk factors had an independent effect on deterioration in venous reflux. 

The findings suggest increasing age affects venous reflux deterioration and was similar 

in previous studies by Maurins et al. (2008) and Chiesa et al. (2007). The association 

between family history and deterioration of venous reflux is still obscure, and the 

aetiology is not clearly understood. Further research is required to investigate the 

relationship between these lifestyle factors, and to objectively measure change in 

venous reflux. 

 

11.11 Association between venous reflux and venous disease  

In the Edinburgh Vein Study follow-up, analysis was carried out on whether reflux at 

baseline was associated with worsening or development of new cases of trunk varicose 

veins and chronic venous insufficiency. Among participants with reflux at baseline, 

the risk was significant for worsening of trunk varicose veins, but not for chronic 

venous insufficiency. Participants with venous reflux at baseline were four times more 

likely to worsen than those without reflux if presenting with either trunk varicose veins 



 

301 

 

or chronic venous insufficiency. Also, the risk of developing new trunk varicose veins 

or chronic venous insufficiency was 1.78 times higher in participants with venous 

reflux at baseline. In addition, the association between trunk varicose vein 

deterioration and the anatomical distribution of duplex ultrasound showed a fourfold 

increase with venous reflux in the greater saphenous vein (origin), and a threefold 

increase with venous reflux in the greater saphenous vein (lower thigh) and the small 

saphenous vein. With respect to the number of vein segments affected, deterioration 

increased between two and three times when subjects had two, three or more vein 

segments affected.   

 

The longitudinal study (Labropoulos et al. 2005) on 90 patients presenting with 

symptomatic chronic venous disease who underwent two duplex ultrasound scan and 

clinical examination prior to treatment, showed that among patients with new venous 

disease symptoms, the proportion of limbs with new venous reflux (7/13) was higher 

than those without symptoms (24/103) (p=0.04). The most frequent anatomic sites 

associated with disease progression such as skin changes and ulceration included the 

great saphenous veins and its tributaries, which were similar to the findings of the 

Edinburgh Vein Study follow-up.  

 

A large cohort of schoolchildren in Bochum, Germany, were investigated at 10 to 12 

years of age with a questionnaire,  photoplethysmography, physical examination, CW 

Doppler (all stages of the study) and then were followed up after four, eight, and 19 

years. Colour-coded duplex scanning was used at the last follow-up (Schultz-

Ehrenburg et al. 2009). At the last stage of the study, Bochum IV, 18 participants had 

reflux in the greater saphenous vein of which 13 had developed truncal varices 

(p=0.039). One third of these new cases of truncal varices developed within four years 

of the appearance of reflux. The risk of developing new varicose veins in superficial 

vein segments with venous reflux over a period of four years was 30% (95% CI 13-

53%). However, it is difficult to prove whether the findings from the Bochum Study 

are similar to those from the Edinburgh Vein Study as duplex ultrasound measurement 

was used only in the last phase of the Bochum study, and CW Doppler and duplex 

scanning are very different techniques. 
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Based on the findings from the Edinburgh Vein Study follow-up, it is possible to 

conclude that abnormal venous haemodynamics are associated with deterioration of 

venous disease, and both are frequently correlated with other lifestyle factors such as 

female gender, older age, decreased mobility and a positive family history. It is 

difficult to compare the findings from this study with those of other studies due to a 

lack of published evidence from longitudinal studies that evaluated the natural history 

of disease progression; consequently one concludes that the characteristics of venous 

disease progression merit further study. Data from this study and from other 

prospective longitudinal studies with much a larger sample size are needed to allow a 

better understanding of the complex associations involved in the natural progression 

of venous disease.  

 

 

11.12 Public Health Implications  

11.12.1 Health service utilisation  

It is thought that many patients with varicose veins will usually not consult their GP 

and seek medical advice unless they are presented with symptoms; however, when 

they do consult most are concerned about the future course of their disease, primarily 

if they have a family history of venous disease. Also a significant proportion of those 

who seek medical advice are women who are primarily concerned with the aesthetic 

appearance of their legs - and treatment is more common in women than men (Simpson 

and Roderick 2004). 

 

The results from the Morbidity Statistics from General Practice, the Fourth National 

Study which was conducted between 1991 and 1992, showed estimates of incidence 

and prevalence data of varicose veins and venous ulcers as it was presented in the 

general practitioners’ services, in the community and in primary care trusts (PCTs). 

The data showed a trend of higher presentation rates in females than in males, and the 

trend increased with increasing age, which continued to over the 75 age group 

(McCormick et al. 1995).  
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11.12.2 Health Service provision  

Increased referrals for varicose vein treatment have placed increasing pressure on 

surgical resources, such as the availability of inpatient hospital beds and operating 

theatres, which, in turn, has resulted in long waiting lists for varicose veins treatment 

(Simpson and Roderick 2004). Some studies have shown that the clinical condition of 

patients could deteriorate as a result of waiting for an operation (Brewster et al. 1991; 

Sarin et al. 1993; Labropoulos et al. 2005), and cause considerable morbidity, such as 

an increase in the symptoms of venous disease (Simpson and Roderick 2004). Data 

from the Hospital Episode Statistics for NHS hospitals in England showed an increase 

in the rate of surgical treatment after 1990-1991 until 1995-1996 (121 operations per 

100,000 population), with a decline in the years 2000-2001 (92 operations per 100,000 

population). However, the rate for day surgery increased from 19% to 55% between 

1990 and1991 and 2000 and 2001, with more females than males being admitted. 

Other data from the National Hospital Episode statistics for England (1998-2008) 

showed a 34% decrease among patients presenting with interventions for varicose 

veins, and a 59% reduction in waiting times (from 248 days between 1998 and 1999 

to 102 days between 2007 and 2008) (Kanwar et al. 2010). Regarding treatment, there 

was a decline in the number of patients undergoing injection sclerotherapy, but since 

2000-2001, the number of finished consultant episodes (FCEs) for this type of 

treatment has increased by 311%. For total FCEs related to transluminal procedures, 

the number was twice as high in 2007-2008 (n=4459) as it was in 2006-2007 (n=2104), 

most of which were related to percutaneous laser ablation (Kanwar et al 2010).  

 

Not much information is available for elective hospital treatment in England and 

Wales. A survey was conducted to obtain information from patients between 1997-

1998 who were admitted as inpatient or day cases from independent hospitals in 

England and Wales (Williams et al. 2000). The overall percentage of medical and 

surgical treatment which was privately funded was 14.5%, and the number of ligation 

or stripping of varicose veins procedures accounted for 20.8% of electives (Williams 

et al. 2000).  
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According to the National Schedule of Reference Costs, the costs associated with 

varicose veins procedures for 1998-1999 was an average of £747 for elective surgery, 

£921 for non-elective surgery, and £495 for day-case surgery (Simpson and Roderick 

2004).  

 

 

11.12.3 Evidence-based planning  

Evidence-based medicine is defined as ‘the conscientious, explicit, and judicious use 

of the current best evidence in making decisions about the care of individual patients’ 

(Sackett 1998). Providing evidence-based care involves integrating the best available 

clinical evidence, clinical expertise, and the patient’s individual situation and 

preferences (Meissner 2009).  

 

In order to achieve these aims, information is required on: 

 

- the natural history of venous disease progression and the required treatment  

- the effectiveness of treatment  

- the cost effectiveness in relation to health services  

 

Natural history  

Many studies have presented data on the prevalence and severity of venous disease in 

a population but there has been very little data on the natural progression of venous 

disease.  

 

The Edinburgh Vein Study has followed-up subjects and studied the risk factors 

associated with deterioration and the characteristics of subjects who went on to develop 

to the more severe spectrum of venous disease. The VEIN CONSULT program is a 

large global study on 70,000 patients that will provide up-to-date information on 

prevalence of venous disease across different geographic areas (Pitsch 2012). The 

follow-up data from such a study is valuable for understanding the natural history of 

venous disease. Data from the Edinburgh Vein Study, along with such longitudinal 
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studies, are required to identify the necessity for treatment, and determine which 

subjects will benefit most.  

  

 

Effectiveness of treatment  

The effectiveness of varicose vein management can be measured by the reduction in 

symptoms, recurrence of varicose veins, and the need for treatment, such as venous 

ulcer care. Campbell et al. (1998) concluded that what defined recurrence depended on 

the question being asked and the importance of differentiating between residual veins, 

recurrent veins, and recanalised veins when using recurrence to measure effectiveness. 

The effectiveness of different types of treatment - which in general include 

conservative management (pharmacotherapy, compression therapy), sclerotherapy, 

ethosclerotherapy, and surgical management - still remain unclear.  

 

 

Cost-effectiveness 

To order to assess the cost effectiveness of different modalities of treatment of venous 

disease, outcome should be associated to cost. Existing data does not assess how 

treatments are cost-effective to patients or which treatment is ideal for different 

patients (Simpson and Roderick 2004). With the current climate of cutting costs in the 

NHS, and some primary care trusts opting to treat some or all patients with varicose 

veins, there is a need for a better understanding of cost-effectiveness in order to 

differentiate between categories of patients who need to be treated.  

 

 

11.12.4 Clinical Implications  

The findings from the Edinburgh Vein Study showed that age, female gender, 

decreased mobility, a family history of varicose veins, and having a mild form of trunk 

varicose veins are factors that are associated with venous disease deterioration to more 

severe forms. As the life expectancy of the population increases and the proportion of 

people in the older age groups increases, pressure on the NHS to increase funding will 
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continue, and policy makers will make decisions on the most effective allocation of 

treatments. It is well known that venous disease is a common problem in the general 

population and affects around 10-15% of men and 20-25% of women, but only a small 

percentage of the population develop symptoms at the more severe end of the scale 

(0.5%-1.0% of men and 1.0% to 1.5% of women) (Callam 1994).  

 

Currently, more longitudinal studies with bigger sample sizes are needed to clarify the 

relationship between potential risk factors and progression of venous disease. The 

VEINES task force on Chronic Venous Disorders of the Leg critically reviewed 

evidence and issued evidence-based recommendations identifying areas requiring 

further research. The review called for randomised controlled trials of cost-

effectiveness of early treatment and intervention to prevent venous ulcers (Kurz et al. 

1999). The Edinburgh Vein Study is one of the first population studies that measured 

venous incompetence and clinical disease over a period of time. It has described the 

prevalence, incidence, and the natural progression of symptomatic and pre 

symptomatic venous disease, the association between lifestyle factors, the 

interrelationship of different forms of venous disease, and the aetiology of venous 

disease and venous reflux.  

 

The follow-up study has attempted to identify the group of patients most likely to 

deteriorate, which should assist health care professionals and policy makers to 

prioritise interventions. This includes prophylactic surgery which will benefit patients 

and prevent further complications such as venous ulcer, and improve the quality of life 

of patients physically, socially and psychologically. Further research is required to 

determine the cost-effectiveness of different treatments, and to identify which types of 

venous disease would benefit from the different treatment modalities available through 

the NHS.  
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CHAPTER 12 

CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH 

 

 

12.1 Conclusions  

The following conclusions could be drawn from the Edinburgh Vein Study follow-up: 

 

12.1.1 Trunk varicose veins 

1. More females than males had deterioration in their trunk varicose veins. 

2. There was a linear increase in age group and deterioration in trunk varicose veins 

with a slight drop in proportion of subjects affected aged 45-54 years of age. 

3. Deterioration in trunk varicose veins and chronic venous insufficiency (CVI) were 

not significantly related to social class. 

4. The rate of deterioration in trunk varicose veins was 3.55% per year of follow-up.  

5. The overall pattern of deterioration in trunk varicose veins was similar in both the 

left and right legs, the majority of which deteriorated from grade I (Basle 

classification) at baseline to grade II (Basle classification) at follow-up.  

6. Subjects aged more than 55 years, those with a family history of varicose veins, and 

those who worked in a sitting posture for more than half the working day (only when 

adjusted for age and gender), all had an increased risk of deterioration in trunk varicose 

veins. 

7. In females, HRT use (hormone replacement therapy) was associated with a 

decreased risk of worsening from trunk varices, while a positive family history of 

varicose veins and venous ulcer had an increased risk.  

8. In male subjects, older age (more than 55) and a seated posture at work for more 

than half the working day, was associated with an increased risk of worsening in trunk 

varicose veins.  
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12.1.2 Chronic venous insufficiency 

1. The rate of deterioration in CVI was 1.76% per year of follow-up. 

2. The pattern of deterioration in CVI was similar in the left and right leg, majority 

worsened from grade I CVI at baseline (C3 CEAP classification) to grade II at follow-

up (C4 CEAP classification).  

3. There was a significant association between age and worsening of CVI, but the 

association was not significant for gender. Increasing age was the only factor 

significantly associated with deterioration of CVI. Statistic validation was limited by 

the relatively small numbers in the CVI group. 

 

12.1.3 Telangiectasia  

1. More females than males deteriorated from telangiectasia. 

2. There was an association between increased age group and deterioration in 

telangiectasia.  

3. The rate of deterioration in telangiectasia was 1.9% per year of follow-up.  

4. Among the female gender, subjects aged more than 55 years and a positive family 

history were associated with an increased risk of deterioration compared to male 

gender, subjects aged less than 55 years of age and with no family history.  

5. Among males, no risk factor was significantly associated with an increased risk of 

telangiectasia deterioration.  

6. Among females, family history was significantly associated with an increased risk 

of deterioration from telangiectasia compared to subjects with no family history.  
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7. Subjects with venous reflux at baseline in the greater saphenous vein (origin and 

lower third of thigh), and in the small saphenous vein, were at twice the risk of 

deterioration from telangiectasia compared to those with no venous segments affected. 

Subjects with venous reflux at baseline in two or three or more vein segments in the 

superficial system were more at risk to worsen compared to those with no venous 

segments affected. Also, venous refluxes in the left and right leg at baseline in one, 

two or three or more segments were associated with an increased risk of deterioration 

compared to subjects with no venous reflux.   

 

12.1.4 Venous reflux 

1. The rate of deterioration of venous reflux in the Edinburgh Vein Study was 1.28% 

per year of follow-up. 

2. Among subjects with worsening reflux, more than half worsened in both superficial 

and deep systems (56.2%), followed the superficial system only (42.5%) and deep 

system only (1.3%). 

3. The majority of subjects deteriorated in one affected venous segment at baseline to 

two affected venous segments at follow-up. 

4. No significant difference was found between deterioration in venous reflux by 

gender or social class. Subjects above 55 years of age had significantly more 

deterioration than those less than 55 years.  

5. Older age and increased BMI (not significant when age and gender adjusted) were 

associated with increased risk of venous reflux deterioration.  

 

6. In females, deterioration in venous reflux was related to positive family history of 

venous disease in female subjects. 

 

7. In males, older age and a seated posture at work for more than half the working day 

were associated with increased risk of deteriorating in venous reflux. 
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12.1.5 Risk factors for trunk varicose veins, chronic venous insufficiency, 

telangiectasia or venous reflux 

1. Older age, increasing BMI, positive family history of venous disease, were factors 

associated with a significant increased risk of deteriorating from either form of venous 

disease or venous reflux. However, previous use of OCD (oral contraceptive drugs) 

was associated with reduced effect, but was not significant when age adjusted.  

 

12.1.6 Venous reflux and venous disease 

1. The risk of trunk varicose vein deterioration in those with venous reflux at baseline 

was 2.5 times those with no venous reflux at baseline (still significant when adjusted 

for family history). Subjects with venous reflux in the greater saphenous vein (origin 

and lower third of thigh) and small saphenous vein had an increased risk of trunk 

varicose vein deterioration. Also reflux in the superficial venous system with two or 

three or more segments had an increased risk of deterioration.  

 

2. Venous reflux at baseline was not a contributing factor for CVI incidence or 

deterioration. However, when age and gender adjusted, the risk of CVI deterioration 

was 2.5 times more among subjects with venous reflux in the greater saphenous vein 

(lower third of thigh) at baseline compared to those with no reflux.  

 

3. Those with venous reflux at baseline were four times more likely to have either 

trunk varicose vein or CVI deterioration at follow-up. 

 

4. Those with reflux at baseline were twice more likely to develop new trunk varicose 

veins at follow-up. 

 

5. The risk of developing new trunk varicose veins or CVI was 1.78 times higher in 

subjects with venous reflux at baseline (still significant when adjusted for body mass 

index).  
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12.2 Recommendations for future research 

1. Further research is required to examine factors such as familial inheritance and 

genetic predisposition.  

2. Further work is required to investigate the relationship between venous disease 

(trunk varicose veins, telangiectasia and reticular veins), deterioration of venous 

reflux, patient reported symptoms and impact on quality of life.  

3. Further investigation is required to clarify the possible protective association 

between HRT (hormone replacement therapy) and venous disease (trunk varicose 

veins and CVI). 

4. More prospective studies are required to determine whether venous reflux is a 

precursor for venous disease deterioration. A marker to help identify lifestyle and 

clinical factors would help in clinical decision making and appropriate target of 

interventions. 

5. Longitudinal studies that examine progression of venous disease should be more 

frequent to monitor any change in venous haemodynamic and increase in severity of 

venous disease.  

6. Further clinical studies are required to select patients for intervention on the basis 

of risk factors, and incompetence of key segments.  

7. Clinical studies should tailor surgical interventions more precisely than what is 

currently the norm, to refluxing segments.  

8. Having identified venous segments whose incompetence was associated with 

disease deterioration, there is a strong case for investigating clinical outcomes after 

surgery targeting these segments.  
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APPENDIX 1: LETTER OF INVITATION 

Dear 

 

Research project:  Edinburgh Vein Study  

 

In 1994-1996 you very kindly participated in our research study and had a clinical examination 

of your legs in the University of Edinburgh.  We are writing to invite you to take part in a 

follow-up study to try and find out more about the ongoing state of health of veins in the legs 

as people get older. 

 

The first stage of the study in which you took part was extremely successful resulting in 

worldwide interest in our findings on the causes of diseases affecting veins in the leg.  Enclosed 

is a copy of the newsletter with the main results from the first stage.  This follow up study will 

also provide new and important information which will lead to a greater understanding of how 

we can prevent venous diseases and their serious complications in the future. 

 

Taking part in the study will require you to attend an appointment on one occasion to have an 

examination of the veins in your legs.  These tests are painless and do not involve any 

foreseeable risk.  Appointments will be held at the Wellcome Trust Clinical Research Facility 

at the Western General Hospital, Edinburgh.  More detailed information is given in the 

accompanying patient information sheet.   

 

We are able to arrange an appointment at a time convenient for you.  We can reimburse travel 

and accommodation expenses from within the UK and, if appropriate, provide assistance in 

seeking and taking time off work.  We will also advise your General Practitioner of any 

clinically significant information that comes to light. 

 

We very much hope you will accept our invitation to take part in this research and would be 

grateful if you would return the enclosed reply slip in the pre-paid envelope.  We will then 

contact you at a later date to arrange an appointment. 

 

If you would like any further information, please do not hesitate to contact the study co-

ordinator, Miss Lindsay Robertson, by telephone 0131 650 4555 or e-mail 

Lindsay.Robertson@ed.ac.uk. 

 

Yours Sincerely 

 
Miss Lindsay Robertson    Professor Gerry Fowkes 

Study co-ordinator     Professor of Epidemiology 

   

mailto:Lindsay.Robertson@ed.ac.uk
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APPENDIX 2: PATIENT INFORMATION SHEET 

 

 

EDINBURGH VEIN STUDY 

PARTICIPANT INFORMATION SHEET 
 

 

Title of study: Lifestyle and clinical factors determining progression of venous disease in 

the legs: Edinburgh Vein Study. 

 

In 1994-1996 you very kindly participated in the Edinburgh Vein Study and had a clinical 

examination of your legs in the University of Edinburgh.  You are being invited to take part in 

a follow-up study.  Before you decide it is important for you to understand why the research 

is being done and what it will involve.  Please take time to read the following information 

carefully and talk to others about the study if you wish.  Ask us if there is anything that is 

unclear or if you would like more information.   

 

 

What is the purpose of the study? 

 

Diseases of veins in the legs are very common affecting about one third of the adult population.  

We know very little about how and why people develop varicose veins over time and why 

some patients develop serious complications such as a leg ulcer.  This study will address these 

questions and the results will help us lead to the development of measures to prevent this 

condition and its complications in the future. 

 

 

Why have I been chosen? 

 

You were one of the 1566 original participants in the Edinburgh Vein Study.  We would like 

to examine you again as part of the follow-up study to review your condition.  Since this is a 

follow up study, we would like to examine everyone who participated originally.  It is equally 

important for us to examine you whether or not you have had varicose veins. 

 

 

Do I have to take part? 

 

Taking part is entirely your own decision.  If you decide to take part, you will be given this 

information sheet to keep and will be asked to sign a consent form when you attend for your 

examination.  At any time during the examination, you are free to withdraw without having to 

give a reason.  A decision to withdraw at any time, or a decision not to take part, will not affect 

the standard of care you normally receive. 

 

 

What will happen to me if I take part? 

 

You will be invited to attend the Wellcome Trust Clinical Research Facility at the Western 

General Hospital, Edinburgh on one occasion only for a detailed examination of the veins in 

your legs.  The tests are painless and do not involve any risk.  No injections or blood tests are 

carried out.    
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You will have an ultrasound scan of your legs so that we can see the blood flowing in your 

veins.  The scan is performed while you are in a standing position, but resting against a bed 

which is tilted at an angle.  Gel needs to be applied to the skin of your leg.  This may feel cold 

and sticky but not unpleasant.  Your calf and thigh muscles will be squeezed gently to see in 

which direction the blood is flowing.  The scan is not painful but does require you to be still 

for a short period of time.  If you feel tired at any time, you can rest and restart when you feel 

ready.  

 
We will examine your legs and take three colour photographs of them to look for any varicose 

veins.  You will also have your height and weight measured.   

 

You will also be asked to fill in a questionnaire about your past medical history, smoking and 

exercise etc.  If you are unsure of any of the questions, you can discuss this with the research 

staff at your appointment at the clinic. 

 

The appointment should take around one hour.  Refreshments will be served during your visit. 

 

 

What do I have to do? 

 

There are no special arrangements for the examination.  You would simply have to attend an 

appointment at the Wellcome Trust Clinical Research Facility at the Western General 

Hospital, Edinburgh.  Ideally you should wear loose or easily removable clothing below the 

waist.  We shall pay any travel and accommodation expenses which you incur. 

 

 

What are the possible disadvantages and risks of taking part? 

 

There are no foreseeable risks in taking part in this study.  You will be required to stay 

reasonably still for about half an hour during the scan but you will be free to move around at 

any time if you feel the need. 

 

 

What are the possible benefits of taking part? 

 

There are no direct benefits to you in taking part as the investigations are unlikely to affect 

any treatment you are having.  The research should hopefully benefit others in the future by 

identifying measures to prevent venous disease. 

 

 

Will my taking part in the study be kept confidential? 

 

Yes.  All information which is collected about you during the course of the research will be 

kept strictly confidential and will only be available to the principal researchers.  The 

information is essentially of a technical nature understood by specialists.  Your General 

Practitioner will be informed of any clinically significant results. 
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What will happen to the results of the research study? 

 

The results of the study will not be able to identify any individual patient.  The results will be 

published in medical scientific journals and a report sent to the Scottish Executive.  We shall 

send you a newsletter describing the results in due course. 

 

 

Who is organising and funding the research? 

 

The study is being organised by the Wolfson Unit for Prevention of Peripheral Vascular 

Diseases in the University of Edinburgh.  The study is being funded by the Chief Scientist 

Office in the Scottish Executive. 

 

 

 

Who has reviewed this study? 

 

This study has been reviewed and approved by independent referees approved by the Chief 

Scientist Office and by the Lothian Health Research Ethics Committee. 

 

 

 

Contact for further information 

 

Miss Lindsay Robertson 

Wolfson Unit for Prevention of Peripheral Vascular Diseases 

Public Health Sciences 

University of Edinburgh 

Teviot Place 

Edinburgh 

EH8 9AG 

 

Tel: 0131 650 4555 

E-mail: Lindsay.Robertson@ed.ac.uk 

 

 

 

We hope that you will agree to take part in this study and if so, you will be given a copy of the 

information sheet and a signed consent form to keep. 

 

 

 

Thank you 

 

 

 

 

 

 

 

 

mailto:Lindsay.Robertson@ed.ac.uk
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APPENDIX 3: NEWSLETTER 

 

EDINBURGH VEIN STUDY 

 

 

MAIN RESULTS 

 

 

 Varicose veins occur in around one third of men and women aged 18-64 years. 

 

 Small ‘spidery’ varicose veins occur in over 80% of the population. 

 

 The presence of varicose veins increases with age and occurs equally in all 

socioeconomic groups. 

 

 Varicose veins, especially mild ones, are slightly more common in men than in 

women.  Earlier studies suggested that men were not affected so much, but perhaps 

changes in lifestyle are increasing the risk for men. 

 

 Individuals with varicose veins are more likely to have disturbances in blood flow in 

their leg. 

 

 In men, these disturbances in flow are more likely to affect the deep veins in the leg, 

while in women the veins nearer the surface are more likely to be affected. 

 

 Individuals with varicose veins are only slightly more likely to experience symptoms 

in their legs, such as heaviness, aching and itching than people without varicose veins. 

 

 The occurrence of varicose veins in women is not strongly related to number of 

previous pregnancies. 

 

 

 There is no strong link between the amount of fibre consumed in the diet, different 

bowel habits and risk of developing varicose veins. 

 

 The risk of having varicose veins is related to some underlying differences in certain 

factors involved in blood clotting. 

 

                     

 

 

 

 

 

 

 

These results are important in helping us to build up a picture of the frequency of 

varicose veins in the population and in understanding why they occur.  However, 

more research is still required.  The follow-up study we are conducting will help us 

to understand why people develop varicose veins and identify steps to try and 

prevent their occurrence. 
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APPENDIX 4: REPLY FORM 

 

Study number  

 

EDINBURGH VEIN STUDY 

 
Please complete and return in the pre-paid envelope 

 

 

Name & address  

 

 

 

I would like to take part in the Edinburgh Vein Study follow-up. 

So that we can contact you please fill in your details below: 

 

Daytime telephone ……………………………………………….. 

Evening telephone ……………………………………………….. 

Mobile ……………………………………………………………… 

E-mail ……………………………………………………………… 

  

     

 No, I am unable to take part in the study 

    

 

 

 

 

If you would like more information first: please contact: 

 

 

Miss Lindsay Robertson 

Wolfson Unit for Prevention of Peripheral Vascular Disease 

Public Health Sciences 

University of Edinburgh 

Teviot Place 

Edinburgh 

EH8 9AG 

 

Tel: 0131 650 4555 

E-mail: Edinburghveinstudy@ed.ac.uk 
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APPENDIX 5: QUESTIONNAIRE 

 

             Study no: ………… 

 

 

 

 

 

EDINBURGH VEIN STUDY 

 

QUESTIONNAIRE 

 

 

 
The information you give in this questionnaire will be treated as strictly confidential and will 

only be seen by the study team The results of the research will appear only in the form of 

general statistics from which it will be impossible to identify you as an individual. 

 

          Please complete the following: 

 

 

SURNAME:   

 

 

FORENAMES: 

 

 

DATE: 

 

 

         Please complete this questionnaire and bring it along with you to your appointment. 

 

         If you have difficulty in answering any of the questions you will have a chance to discuss      

         these with a member of the study team. 

 

 

 

 

 

 

 

THANK YOU FOR YOUR CO-OPERATION IN THE STUDY 



 

335 

 

 

 

 

 Study no: ………… 

 

        PERSONAL DETAILS 

 

 

1. Please tick one                                          Male                       Female  

 

 

                                                                                   Day           Month         Year 

             

2. What is your date of birth?          

 

 

 

GENERAL HEALTH 

 

 

3. In general, would you say your health is: (Please tick one box) 

 

 

Excellent       Fair 

 

 Very good       Poor   

      

 Good 

 

             

 

4. Compared to one year ago, how would you rate your health in general now? (Please tick one 

box) 

 

 

     Much better than one year ago 

 

     Somewhat better than one year ago 

 

     About the same as one year ago 

 

     Somewhat worse than one year ago 

 

     Much worse than one year ago 
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5. The following questions are about activities you might do during a typical day.  Does your 

health now limit you in these activities?  If so, how much?  

 

(Please tick one box for each statement) 

    

         Yes, limited  

       a lot 

 

        Yes, limited 

      a little 

        Not limited      

       at all 

5a. Vigorous activities, such as running, lifting heavy 

a.    objects or participating in strenuous sports 

   

5b.    5b. Moderate activities, such as moving  a table, 

 le,          pushing a vacuum cleaner, bowling, or playing golf 

   

5c.     

         5c. Lifting or carrying groceries 

   

5d.     

         5d. Climbing several flights of stairs 

   

5e.     

         5e. Climbing one flight of stairs 

   

 

5f.     5f. Bending, kneeling, or stooping 

   

 

5g.    5g.Walking more than a mile 

   

 

5h.    5h.Walking several hundred yards 

   

 

5i..    5i. Walking 100 yards 

   

 

5j      5j. Bathing or dressing yourself 

   

 

 

 

6. During the past 4 weeks, have you had any of the following problems with your work or other   

          regular daily activities as a result of your physical health?   

 

(Please tick one box for each statement) 

       Yes              No 

6 6a. Cut down on the amount of time you spent on work or other   

7       activities 

  

     

6b.   6b. Accomplished less than you would like 

  

 

        6c. Were limited in the kind of work or other activities 

  

 

6d. Had difficulty performing the work or other activities    

   (for example, it took extra effort) 
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7. During the past 4 weeks, have you had any of the following problems with your work or 

other  

regular daily activities as a result of any emotion problems (e.g. feeling depressed or    

anxious)?  

 

(Please tick one box for each statement) 

 

                Yes                 No 

        7a. Cut down on the amount of time you spent on work or other      

              activities 

  

    

7      7b. Accomplished less than you would like 

  

    

7      7c. Didn’t do work or other activities as carefully as usual 

  

 

 

8. During the past 4 weeks, to what extent has your physical or emotional problems interfered 

with your normal social activities with family, friends, neighbours or groups? (Please tick 

one box) 

 

 

Not at all       Quite a bit 

 

Slightly        Extremely 

 

          Moderately 

 

 

 

9. How much physical pain have you had during the past 4 weeks? (Please tick  

one box) 

 

 

  None        Moderate 

  

Very mild       Severe 

 

           Mild      Very severe 

 

 

       10.       During the past 4 weeks, how much did pain interfere with your normal work  

                    (including both work outside the home and housework)? (Please tick one box) 

 

 

Not at all       Quite a bit 

 

A little bit       Extremely 

  

Moderately     
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                                                                                                                                 Study no: ………… 

 

 

11. These questions are about how you feel and how things have been with you during the past 

4 weeks.  Please give the one answer that is closest to the way you have been feeling for each item. 

 

(Please tick one box for each statement) 

   

 

All    All of the      

        time 

         Most of        

         the time 

A      A good bit     

bit of the      

         time 

        Some of 

         the time 

A      A little of           

         the time 

         None of    

t        the time 

       111a. Did you feel full     

               of life? 

      

       11b. Have you been a   

               very nervous  

               person? 

      

        11c. Have you felt so  

                down in the  

                dumps that  

                nothing could  

                cheer you up? 

      

        

11d. 11d. Have you felt   

               calm and peaceful? 

      

        11e. Did you have a lot  

of             of energy?                  

 

      

        11f. Have you felt  

               downhearted and  

               blue? 

      

        11g. Did you feel work 

                out? 

        

1      11h. Have you been a  

                happy person? 

      

11    11i. Did you feel tired? 
      

 



 

339 

 

Study no: ………… 

 

 

12. During the past 4 weeks, how much of the time has your physical health or emotional problems 

interfered with your social activities (like visiting friends, relatives etc.)  (Please tick one box) 

 

         

All of the time      A little of the time  

            

 Most of the time      None of the time 

 

Some of the time 

 

 

 

13. How TRUE or FALSE is each of the following statements for you? 

 

(Please tick one box for each statement) 

 

 

               Definitely     

         true 

         Mostly  

       true 

        Don’t  

        know 

          Mostly           

         false 

    Definitely         

    false 

       13a.  I seem to get sick  

               a little easier than  

               other people 

        

13b   

        13b. I am as healthy as  

                anybody I know 

     

13c.  

        13c. I expect my health to 

 Get         get worse 

       

     

13d. 13d. My health is  

                excellent 
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LEG PROBLEMS 

 

 

14. During the past 4 weeks, how often have you had any of the following leg problems? 

 

 (Please tick one box for each statement) 

 

  

           Every day        Several  

        times a   

       week 

        About 

       once a     

       week             

        Less than 

        once a      

       week 

      Never 

     

1      14a. Heavy legs 

     

 

        14b. Aching legs 

     

       

        14c. Swelling 

     

     

14    14d. Night cramps 

     

    

        14e. Heat or burning sensation 

     

     

        14f. Restless legs 

     

 

        14g. Throbbing 

     

 

        14h. Itching 

     

 

        14i. Tingling sensation  

     (e.g. pins and needles) 

     

 

 

 

15. At what time of day is your leg problem most intense? 

 

 

 On waking      During the night 

 

 At mid-day      At any time of day 

 

 At the end of the day     Never 
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16. Compared to one year ago, how would you rate your leg problem in general now? 

 

Much better than one year ago 

 

Somewhat better than one year ago 

 

About the same now as one year ago 

 

Somewhat worse than one year ago 

 

Much worse now than one year ago 

 

I did not have any leg problem last year 

 

 

 

 

17. The following items are about activities that you might do in a typical day.  Does your leg problem  

now limit you in these activities?  If so, how much? 

 

 (Please tick one box for each statement) 

        

        

     I       I do not   

      work 

       YES, limited     

       a lot 

        YES, limited   

      a little 

NO, Not limited at  

      all 

1      17a. Daily activities at work     

        17b. Daily activities at home (e.g. housework, 

                ironing,  odd jobs, gardening) 

   

        17c. Social or leisure activities in which you are  

                standing for long periods of time   

               (e.g. shopping, taking public transport) 

 

   

        17d. Social or leisure activities in which you  

                are sitting for long periods of time   

                (e.g. cinema, theatre, travelling) 
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18. During the past 4 weeks, have you had any of the following problems with your work or other  

regular daily activities as a result of your leg problem? 

 

                                    Yes      No 

  

 Cut down the amount of time you spent on work or other activities 

 

 Accomplished less than you would like 

 

 Were limited in the kind of work or other activities 

 

Had difficulty performing the work or other activities 

 (e.g. it took extra effort) 

 

 

19. During the past 4 weeks, to what extent has your leg problem interfered with  your normal social  

activities with family, friends, neighbours or groups?  (Please tick one box) 

 

 

 Not at all       Quite a bit  

 

 Slightly        Extremely 

 

 Moderately 

 

 

 

20. How much leg pain have you had during the past 4 weeks? (Please tick one box) 

 

  

 None        Moderate 

 

 Very mild       Severe 

  

 Mild        Very severe 
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21. These questions are about how you feel and how things have been with you during the past 4  

weeks as a result of your leg problem.  For each question, please give one answer that comes closest 

to the way you have been feeling.  How much of the time during the past 4 weeks –  

 

(Please tick one box for each statement) 

 

 

 

 

A      All of    

         the  

         time 

        Most of  

        the time 

         A good  

         bit of the  

        time 

        Some of 

        the time 

        A little of  

        the time            

       None of  

        the time 

        21a. Have you felt  

                concerned about    

                the appearance  

                of your leg(s)? 

      

        21b. Have you felt  

                irritable? 

          

        21c. Have you felt a  

                burden to your   

                family or friends? 

      

        21d. Have you been  

                worried about   

                bumping into things? 

      

        21e. Has the appearance  

                of your leg(s)  

                influenced your  

                choice of clothing? 
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YOUR HEALTH 

 

 

22. Have you ever been told by a doctor that you had any of the following? 

 

  

 

 Left Leg     Right Leg         No 

 

 

a. Varicose veins 

 

b. Leg ulcer 

 

c. Phlebitis / vein inflammation 

 

 

d. Swollen leg either i) following pregnancy 

 

ii) following operation 

 

iii) other (specify)     

 

 

 

e. White leg of pregnancy 

 

 

f. Deep vein thrombosis (clot in the leg) 

 

g. Fractured / broken leg 

     

     Yes            No 

 

h. Hernia (lump in the groin) 

 

i. Pulmonary embolism (clot on the lung) 

 

j. Arthritis 
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FAMILY HISTORY 

 

 

23. Have any of these members of your family suffered from the following? (Please tick) 

 

 

                 Varicose veins         Leg ulcer 

 

      Mother 

 

      Father 

 

      Brother / sister 

 

      Grandparents 

 

      Other relatives 

      (please specify) 

 

 

 

VARICOSE VEINS 

 

 

If you have not had varicose veins, then women go to question 27 and men go to question 31a.  

 

 

24. How old were you when you first developed varicose veins?              years 

         

            

 

25. Have you had the following treatments for varicose veins? (Please tick) 

 

 

                    Left Leg       Right Leg       No 

 

a. Operation 

 

b. Injection of veins 

 

c. Compression (stockings, bandaging) 

 

 

 

If you have never had an operation or injections for your varicose veins (i.e. you answered no to 

questions 25 a and b, then women go to question 27 and men go to question 31a. 
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26a. Have your varicose veins come back since they were first treated? 

 

                                                 Yes              No 

 

 

 

  

If yes, how soon after treatment did they come back? 

                   Years         Months 

 

 

 

 

26b. Have you had your varicose veins treated by operation or injection more than once?   

        

                       Yes                 No 

 

 

 

 

 

26c. In which hospitals have you had treatment for varicose veins? 

 

    Hospital         Year (approximately) 
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WOMEN’S REPRODUCTION 

 

 

Men omit this section and go to Question 31a 

 

 

27. What age did you go through: 

 

a. Menarche (i.e. started your periods)    

 years 

 

b. Menopause (i.e. periods stopped)    

 years 

 

(if you are still having periods, put a 0 in the box) 

  

 

28a. Are you pregnant at the moment?                             Yes           No 

 

 

 

 

 

28b. How many times have you been pregnant? (include any current pregnancy and miscarriages) 

 

                                    times 

 

 

 

28c. Did any varicose veins first develop during pregnancy?          Yes           No    

     

 

 

  

 If you’ve never had varicose veins please tick here    

            

 

 

28d. If yes, during which pregnancy did they develop?             pregnancy 

 

                     

 

 

29a. Have you ever been on the Oral Contraceptive Pill?                         Yes   No 

 

 

 

If yes, for how many years in total?           years 
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29b. Are you currently on the Oral Contraceptive Pill?                          Yes           No 

 

 

 

 

 If yes, what is the name of the pill? 

 

 (If you don’t know the exact name, do you take it every day or do you only take it 3 weeks out of 

4?) 

 

           Everyday    3 out of 4 weeks 

 

 

 

 

30a. Have you ever been on Hormone Replacement Therapy (HRT)?                           Yes          No 

 

 

 

 

 If yes, for how many years in total             years 

 

 

30b. Are you currently on Hormone Replacement Therapy (HRT)?                          Yes          No 

 

 

 

  

If yes, what is the name of the tablets you  

take and /or the patches you wear? 

 

 

SMOKING31a. Do you smoke at present?                             Yes            

No     

 

 If no, proceed to 31f 

 

 

31b. What do you usually smoke now?           Cigarettes 

  

         Pipe 

 

Cigars 

 If only pipes or cigars, proceed to 31f 
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    Study no: ………… 

 

 

 

31c. How many cigarettes do you usually smoke now?                         cigarettes per day 

 

 

 

31d. For how many years of your life have you smoked cigarettes?             years 

 

 

 

 

31e. How many cigarettes have you smoked per day on average during the period you have smoked? 

         

                cigarettes per day 

  

Now proceed to 31j. 

 

 

31f. Have you ever smoked cigarettes regularly?            Yes         No 

   

   

   

  

 If no, proceed to 31j. 

 

 

31g. How many cigarettes per day did you smoke on average while you were a smoker?    

 

                 cigarettes per day 

 

 

 

31h. For how many years did you smoke cigarette              years 

           

  

         

 

31i. How long is it since you gave up smoking cigarettes?             years 

 

                          

 

31j. Are you exposed to cigarette smoke at home or at work?                     Yes           No 
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PHYSICAL EXERCISE 

 

 

The following section gives examples of the sort of activities you might do now. 

 

 

Light activity   Moderate activity             Strenuous activity 

 

Ballroom dancing       Badminton   Basketball 

Bowling       Cricket    Competitive cycling 

Light DIY        Cycling (to work, shops etc) Competitive swimming 

Light gardening       Heavy DIY   Competitive running 

Horse riding        Golf    Field sports 

Sailing    Jogging    Sports training 

Walking (to work, shops etc)      Swimming   Squash 

Yoga         Tennis     

  

Other activities of        Other activities of  Other activities of 

similar intensity       similar intensity   similar intensity 

 

Please specify others      Please specify others  Please specify others 

 

 

 

 

 

 

32. In a typical week during the last year, on how many occasions would you take part for more  

than 20 minutes each time: 

 

              Insert none if appropriate 

 

 In light activity?   In summer                          times 

 (see above)     

              In winter     times 

 

 

In moderate activity  In summer    times 

 (see above)     

In winter    times 

 

 

In strenuous activity  In summer    times 

 (see above)     

In winter    times 
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33. Which of the following best describes your daily work or other daytime activity at the present  

time? 

 

 (Please tick one box only) 

 

 

         I am usually sitting during the day and do not 

wal    walk about much 

      e.g    e.g. office workers, drivers 

         I stand or walk quite a lot during the day, but do 

n       not have to carry of lift things very often 

          e.g. housewives, shop  

                assistants 

         I usually lift or carry light loads and have to                

         climb stairs and /or hills often 

      e.      e.g. postmen, packers 

         I do heavy work and carry heavy loads  E      e.g. building, mining  

               workers, agricultural  

               workers 

 

 

 

 

 

THANK YOU FOR COMPLETING THIS QUESTIONNAIRE 
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APPENDIX 6: QUESTIONNAIRE FOR WITHDRAWALS 

 

EDINBURGH VEIN STUDY 

 

Any information you give in this form is strictly confidential. The results of the research will 

appear only as general statistics from which it will be impossible to identify you as an 

individual.  

 

Name:   

 

Please fill in this form by ticking the appropriate boxes. 

 

1. Have you ever been told by a doctor that you have had any of the following? 

  

        Yes  No 

 

    Varicose veins      

    Leg ulcer      

    Vein inflammation/phlebitis    

        

 

2. Do you think you have varicose veins?  Yes No    

 

 

3. Have you ever had any of the following treatment for varicose veins? 

           

    Operation Yes No 

    Injection of veins      

    Stockings/bandages   

         

4. Please say why you were unable to take part in the study. 

(Please tick all the reasons which apply) 

 

 

 

 

 

   

 

 

 

  

 

 

 

 

 

 

Thank you very much for filling in this form 

 

Not interested in study  

Too busy  

Clinic times inconvenient  

Worried about examination or results  

Housebound  

Feel unhealthy so don’t need to take part  

Already seeing doctor about veins  

Forgot about invitation/appointment  

Object to being contacted  

Other (please give details)  
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APPENDIX 7: LETTER TO HEALTH AUTHORITY 

 

Health Authority address 

 

Date 

Dear  

 

Further to our telephone conversation, I have enclosed some information about the Edinburgh 

Vein Study.   

 

The Edinburgh Vein Study was a cross-sectional survey which measured the prevalence of 

venous disease in the general population and associated risk factors.  Conducted in 1994-1996, 

1566 men and women aged 18-64 years were recruited from 12 general practices within 

Edinburgh and underwent a clinical examination including a scan of their leg veins.   

 

We are now conducting a follow up study to determine how and why people develop venous 

disease over time.  This involves contacting the 1566 original study patients and inviting them 

to a follow up examination.  Practitioner Services Division (PSD) within NHS Scotland 

checked the Lothian Community Health Index and provided us with updated contact details 

for the 1566 patients, including changes to name, address and latest general practitioner.  For 

patients who have moved away from Lothian since taking part, PSD gave us the name of the 

health authority in which the patient is registered.  We have found two patients who are 

registered with a GP in name of Health Authority.  Their details are as follows: 

 

Name   Date of birth 

Name 1     Date of birth 1 

Name 2  Date of birth 2 

 

We would be most grateful if you could provide us with the name and address of the general 

practice where these patients are registered.  We will contact the general practitioner and seek 

their approval before inviting the patient to take part in the follow up study. 

 

If you have any queries please do not hesitate to get in touch.  My telephone number is 0131 

650 4555 and my e-mail address is Lindsay.Robertson@ed.ac.uk. 

 

Thank you in anticipation of your cooperation. 

 

Yours sincerely 
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APPENDIX 8: RECORDING FORM 

Study Number…………….. 

 

 

 

CONSENT FORM 

 

Title of Study:  Edinburgh Vein Study – lifestyle and clinical factors determining progression of 

venous disease in the legs. 

 

 

Name of Researcher:  Miss Lindsay Robertson 

    Wolfson Unit for Prevention of Peripheral Vascular Diseases 

    Public Health Sciences 

    University of Edinburgh 

    Teviot Place 

    Edinburgh 

    EH8 9AG 

    Tel: 0131 650 4555 

                               Please initial 

 

 

1. I confirm that I have read and understood the information sheet for the above study.  I 

have had the opportunity to consider the information, ask questions and have had these 

answered satisfactorily. 

 

2. I understand that my participation is voluntary and that I am free to withdraw at any 

time, without giving any reason, without my medical care or legal rights being affected. 

 

3. I understand that relevant sections of any of my medical notes and data collected during 

the study may be looked at by the principal investigators or by regulatory authorities 

where it is relevant to my taking part in this research.  I give permission for these 

individuals to have access to my records. 

 

4. I agree to have my legs photographed for the purpose of the study. 

 

5. I understand that my General Practitioner will be informed of any clinically significant 

information that comes to light as a result of this study. 

 

6. I agree to take part in the above study. 

 

 

 

Name of participant             Date                      Signature of participant 

 

 

Name of investigator           Date                      Signature of investigator 

 

 

 

 

When completed, 1 for patient, 1 for researcher site file. 
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Subject name……………………………………… Study Number…………………. 

 

 

EDINBURGH VEIN STUDY 

 

HEIGHT AND WEIGHT RECORDING FORM 

 

 

            Day  Month          Year 

 

Date of examination     …………/………………./……….. 

 

 

Time of examination     ………… am / pm 

 

 

 

HEIGHT (without shoes)   . cms 

 

 

WEIGHT (without shoes)   . kgs 

 

 

BMI      . kg/m2   

 

 

   

 

 

SUBJECT’S ETHNIC ORIGIN:  

 

 

White Caucasian 

 

African  

 

Indian  

 

Chinese  

 

 

Other           ……………………………….. 

 

 

 

Examined by: 

 

A.B.  S.B    L.R   H.S   

A.B. = Angie Balfour   S.B = Sheila Boghossian  L.R = Lindsay Robertson     H.S = Heather Spence 
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Subject name …………………………………… Study number………………. 

 

EDINBURGH VEIN STUDY 

 

DUPLEX SCANNING RECORDING FORM 

 

Have you ever been investigated for recurrent blackouts or fainting?      YES   /   NO 

 

Are you currently taking any medication for high blood pressure?           YES   /   NO 

 

 RIGHT LEFT 

PROCEDURES Operations Injections Operations Injections 

Long saphenous vein YES  /  NO YES  /  NO YES  /  NO YES  /  NO 

Short saphenous vein YES  /  NO YES  /  NO YES  /  NO YES  /  NO 

 

 REFLUX 

 RIGHT LEFT 

 
Measure 1 

(secs) 

Measure 2 

(secs) 
Other 

Measure 1 

(secs) 

Measure 2 

(secs) 
Other 

DEEP SYSTEM       

Common femoral       

SFV origin       

FV lower 1/3 thigh       

Popliteal above knee       

Popliteal below knee       

SUPERFICIAL 

SYSTEM 

      

GSV origin       

GSV lower 1/3 thigh       

GSV upper calf       

GSV lower calf       

Small saphenous 

vein 
      

 N.S = not seen     No flow = no flow  

COMMENTS:-------------------------------------------------------------------------------------------------------  

Examined by:         A.B.   H.S. S.B L.R  

A.B. = Angie Balfour, S.B = Sheila Boghossian, L.R = Lindsay Robertson,  H.S = Heather Spence 
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Subject name………………………………………….    Study number…………… 

 

EDINBURGH VEIN STUDY 

 

LEG EXAMINATION FORM 

 

 
BACK OF LEGS FRONT OF LEGS 

LEFT RIGHT LEFT RIGHT 

C0 Venous disease     

C1a Telangiectases  

(1,2,3) 

    

C1b Reticular varices  

(1,2,3) 

    

C2 Trunk varices  

(1,2,3) 

    

C3 Oedema     

C3 Corona     

C4a1 Pigmentation     

C4a2 Eczema     

C4b1 

Lipodermatosclerosis 

    

C4b2 Atrophie blanche     

C5 Healed ulcer     

C6 Active ulcer     

0 = No  1 = Yes   

COMMENTS:----------------------------------------------------------------------------------------- 

Do you currently suffer from swollen ankles? YES / NO  RIGHT / LEFT / BOTH 

          

Number of standard photographs taken:  3 / 6 / _____ if other then specify the 

number 

 

Specify any problems with the photography: 

Examined by: 

A.B.  H.S   S.B    L.R  

     

A.B. = Angie Balfour   S.B = Sheila Boghossian  L.R = Lindsay Robertson     H.S = 

Heather Spence 
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APPENDIX 9: STUDY PROTOCOL  

EDINBURGH VEIN STUDY 

 

Scanning Protocol 

 

 

BACKGROUND 

Ultrasound refers to any sound wave of frequency higher than 20 KHz which cannot be heard 

by the human ear.  In a diagnostic ultrasound machine, a transducer containing crystals emits 

high frequency sound waves through an electric current.  When the ultrasound beam is 

transmitted in to the body, sound waves are absorbed, attenuated or reflected to different 

degrees by the tissues, with soft tissues being poorly echogenic and bone producing strong 

echoes.  Reflected sound waves are received by transducer crystals and converted into electric 

signals.  The amplitude of the reflected ultrasound, and the time the signal has taken from the 

transmitting to the receiving crystal, allow a detailed image to be constructed in differing 

shades of brightness. 

 

Doppler ultrasound can be used to detect blood flow in a vessel.  The technique depends on 

the principal that ‘the frequency of a sound wave reflected from a moving object is changed 

in proportion to the speed of movement of the reflecting object’.  Sound is reflected back at a 

lower frequency from an object moving away from the source of the sound, while an object 

moving towards the source reflects sound at an increased frequency.  The change in frequency 

of the reflected sound can be used to detect and measure the velocity of movement of the 

object.  To measure blood flow through a vessel, the probe is coupled to the tissues using jelly 

to prevent all the sound being reflected at the air-skin interface.  The ultrasound is directed 

towards a blood vessel and sound waves are reflected from the red blood cells.  Movement of 

the red cells is indicated by a change in the reflected frequency of the sound waves. 

 

Duplex ultrasound scanning combines ultrasound imaging with pulsed Doppler to provide 

anatomical and functional information on blood flow.  Specific veins can be identified and the 

presence, direction and velocity of blood flow at different locations within the vessel can then 

be established.  The Doppler system enables the moving blood to be represented as a colour; 

the colour is dependent on the direction of blood flow in relation to the transducer and the tone 

represents the velocity of the blood flow.  Colour systems have the advantages of rapid 
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identification of the veins and the ability to visualise the blood flow and venous reflux in the 

veins directly. 

 

 

OBJECTIVE 

To identify points and patterns of venous reflux in the deep and superficial veins of the legs. 

 

METHODS 

 

Preparation 

1. Make sure the probe is clean. 

2. The scanner is set up so that all scans are conducted within the venous section of the 

peripheral vascular protocol.  If the setup is changed, use the SCANHEAD button to 

bring up the protocols.  Select the L7-438mm probe, “peripheral vascular” and 

“venous” (both buttons should appear on the top of the main screen). 

3. Enter the subjects name, study ID no and date of birth using the PATIENT DATA 

button.  Use the return key to move down.  One you have entered the details, use the 

PATIENT DATA button or select close.  The data will be automatically saved and the 

name and ID no will appear on the main screen. 

 

Prior to the scan, each subject should be asked: 

 Whether they have ever been investigated or ever suffered from recurrent faints 

or blackouts? 

If “malignant vasovagal syndrome” has been diagnosed or is a possibility, there 

is a danger that standing for prolonged time may lower the subject’s blood 

pressure, so extreme caution must be observed.  If there is any doubt, abandon the 

examination. 

 

 If they are on any medication for high blood pressure? (Name of medication not 

required) 

If the subject is on hypotensive drugs, they may not be sufficiently able to 

compensate for any lowering in blood pressure due to the tilt of the table, and must 

be told to warn the examiner as soon as they start to feel faint or dizzy. 
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4. The patient should be asked to lie flat on the tilt-table with one pillow under their head.  

Once they are comfortable, the tilt-table should be raised in a reverse fashion to a near-

standing position (45°).  For patients who find it difficult to weight-bear for long 

periods, the tilt-table can be reduced to a 30° angle.  If the patient is unable to tolerate 

this then the scan should be abandoned since significant reflux may not be observed 

if the angle is <30°.  The patient should then be encouraged to take most of their weight 

on to the leg not being scanned and to relax the scanning leg to the side. 

 

Holding the probe 

It is important to hold the probe the correct way.  If scanning in cross-section, the leading edge 

should always be to the patient’s right hand side i.e. facing you.  If scanning longitudinally, 

the leading edge should be pointing towards the patient’s heart. 

 

When you are not using the probe (i.e. between reflux measurements), take it down and place 

it back on the stand in order to give your hand and arm a break.   

 

Imaging the veins 

Generally speaking, scan in cross-section to initially find the vein or junctions but turn the 

probe longitudinally when measuring reflux.  You will probably find it easier to scan in black 

and white and use the colour function when checking for venous or arterial blood flow. 

 

Always start by measuring the deep veins (CFV, SFV and POP) before moving to the 

superficial veins (GSV and SSV). 

 

Deep veins 

5. Begin in cross-section by imaging the sapheno-femoral junction also known as the 

“Mickey Mouse” configuration. (head = common femoral vein, ears = common 

femoral artery and long saphenous vein).  Note that in patients who have had varicose 

vein surgery, the GSV may not be present if it has been previously tied or stripped. 

6. Check for a thrombus by pushing the probe firmly until you see the CFV and GSV 

collapse until the vein walls meet (arteries cannot be compressed so the CFA will 

remain open).  When compressing, push the probe so that it’s perpendicular to the 

body (if you push the probe at an angle, you won’t be able to collapse the vein walls).  

If the walls cannot be compressed, the patient may have had a thrombus in their leg 

(invite back for a second scan with Paul Allan). 
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7. Still in a longitudinal view, move the probe upwards until you can see the CFV just 

above the SFJ.  Take 2 measurements of reflux here. 

8. Move the probe down until you can see the SFV 2cm below the junction.  Take 2 

measurements of reflux here. 

9. Follow the Femoral Vein down to the lower third of the thigh and take 2 measurements 

of reflux here. The Femoral Vein becomes the popliteal vein above the knee. 

10. Ask the patient to turn towards you in order for you to scan the popliteal vein behind 

the knee. 

11. In cross-section, image the sapheno-popliteal junction.  Note that in patients who have 

had varicose vein surgery, the small saphenous vein may be missing.   

12. Turn the probe longitudinally and move upwards so that you can image the popliteal 

vein above the knee crease.  Take 2 measures of reflux here. 

13. Move the probe down the leg to just below the knee crease and check for reflux in the 

popliteal vein. 

 

Notes about deep veins: 

Each deep vein (CFV, SFV and POP) is accompanied by its artery.  The artery usually lies 

underneath the vein but it is vital to check this by using the COLOUR button.  This button 

shows the flow of blood in the veins as blue and the flow of blood in the arteries as red.  

Squeeze the calf to initiate flow.  If you are on the vein, you should see a short burst of blue 

representing the blood being squeezed out.  If you see red, you are focussing on the artery and 

will need to readjust the probe until you are satisfied that you are on the vein. 

 

Superficial veins 

14. In cross-section, go back to viewing the Mickey Mouse at the top of the leg. 

15. Turn longitudinally and follow the GSV down to just below the junction.  Take 2 

measures of reflux here. 

16. Still in longitudinal, follow the GSV down to the lower third of the thigh.  Again, 

measure for reflux twice here. 

17. Follow the GSV down to the upper calf and measure for reflux twice here. 

18. Follow the GSV down to the lower calf and measure for reflux twice here.  Note that, 

as the probe is close to the ankle, you will have to squeeze the foot to initiate blood 

flow rather than squeezing the calf. 

Notes about superficial veins: 
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The superficial veins will appear much higher on the screen as they are so close to the skin.  It 

is important to hold the probe very lightly when scanning the superficial veins to avoid closing 

the vein walls.  When imaging the GSV and SSV, the image often resembles an eye.  If you 

press the probe lightly, the vein walls should close to make it look as though the eye is winking 

at you.  Also, often when scanning the superficial veins, you may see the deep veins further 

down the screen.  Use the depth button to reduce the depth so that you’re imaging the 

superficial veins only. 

 

When scanning the superficial veins below the knee, you may find it easier to raise the tilt 

table up so that you’re not straining your arm.  The stool can also be lowered to make it easier. 

 

Improving the quality of the picture 

There are four main buttons you can use to try and improve the quality of the image you see 

on the screen: 

 

DEPTH – this toggle button allows you to increase and decrease the depth of your picture.  As 

superficial veins are closer to the screen, you should reduce the depth in order to get a clearer 

picture of these veins.  The deep veins lie deep in the leg and thus you will often have to 

increase your depth when imaging these veins in order to see them clearly. 

 

FOCUS – this toggle button allows you to change the focus marked by the two green indicators 

on the right hand side of the screen.  To get the best image of the vein, these green arrows 

should point towards the vein you are imaging. 

 

2D/COLOUR – if you are still having trouble seeing the deep veins, try pressing this button 

until the text on the left hand side of the screen changes from gen to pen.  Pen means that the 

beam can penetrate deeper and thus may help in seeing the deep veins. 

 

DOPPLER – the row of eight buttons at the top right hand side of the scanner correspond to 

the brightness of the image on the screen.  The top 4 buttons change the brightness of the top 

section while the bottom four changes the brightness of the bottom section.  You can slide this 

across to change the brightness according to whether you are looking at the superficial system 

or the deep system. 
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Measurement of reflux 

In order to get an accurate measure of reflux, it is important that the vein walls appear as 

equally spaced as possible with no branches coming off.  Also check that there’s no arterial 

flow in the vein by using the colour button.  Use the STEER button to change the direction of 

the green box so that it corresponds with the direction of blood flow.  When you are happy 

with the image on the screen, hit the PULSED button to bring up the screen for measuring 

reflux.  The vein appears in a small box at the top of the screen with the two axes of a graph 

underneath.  Using the trackerball, position the green colour box so that it’s on the vein.  The 

two small markers should correspond to the width of the vein.  To adjust them, toggle the SV 

SIZE button up or down until the indicators are on the vein walls.  Press the UPDATE button 

to start the time slope function.  Firmly squeeze the calf in order to initiate flow.  If you are 

happy with your calf-squeeze, hit the FREEZE button to stop.  In order to measure the amount 

of reflux, press AD MEASURES and then TIME/SLOPE.  Place the first cursor at the point 

where you think reflux begins and then press SELECT.  Move the second cursor to where you 

think reflux ends and again choose SELECT.  The duration of reflux in seconds will appear 

on the bottom left of the screen.  Two measures of reflux are being made for each segment of 

the veins scanned.  It is important to allow at least 5 seconds between calf squeezes in order 

to let the blood return to the leg.  Therefore, take one measurement of reflux, freeze it and save 

it before starting another trace for the second measurement. 

 

Occasionally, the calf squeeze will cause the blood flow to disappear off the top of the chart 

and enter again at the bottom.  This is called wraparound.  When this happens, you need to 

make the scale of the slope bigger by toggling the SCALE button. 

Saving reflux measurements and images 

You can select the vein you have scanned by using the TEXT A and TEXT B button.  TEXT 

A allows you to toggle between the different vein segments in the right leg and TEXT B is for 

the left leg.  Having the text on the screen when are looking for the vein may disturb your 

view, so select the vein name either before or after you measure reflux as long as it is entered 

before the image is saved.  Note that several images can be saved under each vein name.  Use 

the ERASE TEXT button to remove the text or when switching from the right leg to the left 

leg. 

   

Once you have measured reflux, hit the PRINT button in order to save the image.  A bleep 

indicates that the image has been saved.  Note that you must measure reflux before saving the 

image – it cannot be done later when viewing the saved images.   
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IF THE SUBJECT FEELS UNWELL: 

If any subject feels faint, dizzy, sick or starts yawning repeatedly while standing on the couch, 

ask the subject to COUGH HARD, lower the couch immediately so that the subject is lying 

flat, offer them a glass of water and do not resume the examination until they feel perfectly all 

right again. 

 

 

FURTHER SCANNING 

Anyone we suspect having a deep vein thrombosis (i.e. absent or diminished flow in the deep 

veins or a non-compressible vein) should be asked to come back to be scanned by Dr P Allan.  

Inability to detect flow in the superficial veins does not carry the significance and does not 

require a return visit for a repeat scan. 
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Appendix 10 Inter-observer variability at follow-up – Kappa score and percentage 

level of agreement for venous reflux measurement (deep system) Kappa scores and 

percentage level of agreement between observers 1 and 2  

 

Observer 1 Observer 2  

Common 

femoral vein  
Absent Present Total 

Kappa 

score 

% 

agreement 

Absent 18 0 18   

Present 1 0 1   

Total  19 0 19 * 94.7 

Superficial 

femoral vein 

origin 

     

Absent 18 0 18   

Present 1 0 1   

Total  19 0 19 * 94.7 

Femoral vein 

lower thigh  
     

Absent 19 0 19   

Present 0 0 0   

Total  19 0 19 * 100.0 

Popliteal upper      

Absent 18 1 19   

Present 0 0 0   

Total  18 1 19 * 94.7 

Popliteal lower      

Absent 16 1 17   

Present 2 0 2   

Total  18 1 19 * 84.2 

 

* Kappa scores cannot be computed  
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Appendix 11 Inter-observer variability at follow-up – Kappa score and percentage 

level of agreement for venous reflux measurement (superficial system) Kappa scores 

and percentage level of agreement between observers 1 and 2  

 

Observer 1 Observer 2  

Greater 

Saphenous vein 

origin  

Absent Present Total 
Kappa 

score 

% 

agreement 

Absent 16 0 16   

Present 0 3 3   

Total  16 3 19 1.00 100.0 

Greater 

saphenous vein 

lower thigh  

     

Absent 12 1 13   

Present 0 6 6   

Total  12 7 19 0.88 94.7 

Greater  

saphenous vein 

upper calf 

     

Absent 10 2 12   

Present 2 5 7   

Total  12 7 19 0.55 78.9 

Greater 

saphenous vein 

lower calf 

     

Absent 13 1 14   

Present 0 5 5   

Total  13 6 19 0.87 94.7 

Small saphenous 

vein 
     

Absent 17 1 18   

Present 0 1 1   

Total  17 2 19 0.64 94.7 

 

* Kappa scores cannot be comput
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Appendix 12 Intra-observer variability at follow-up – Kappa scores and percentage 

level of agreement for venous reflux (deep system) for observer 1  

 

Visit 1 Visit 2  

Common 

femoral vein  
Absent Present Total 

Kappa 

score 

% 

agreement 

Absent 9 1 10   

Present 0 0 0   

Total  9 1 10 * 90.0 

Superficial 

femoral veins 

origin 

     

Absent 10 0 10   

Present 0 0 0   

Total  10 0 10 * 100.0 

Femoral veins 

lower thigh  
     

Absent 10 0 10   

Present 0 0 0   

Total  10 0 10 * 100.0 

Popliteal upper      

Absent 10 0 10   

Present 0 0 0   

Total  10 0 10 * 100.0 

Popliteal lower      

Absent 10 0 10   

Present 0 0 0   

Total  10 0 10 * 100.0 

 

* Kappa scores cannot be comp
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Appendix 13 Intra-observer variability at follow-up – Kappa scores and percentage 

level of agreement for venous reflux (superficial system) for observer 1 

 

Visit 1 Visit 2  

Greater 

saphenous vein 

origin  

Absent Present Total 
Kappa 

score 

% 

agreement 

Absent 8 1 9   

Present 0 1 1   

Total  8 2 10 0.61 90.0 

Greater 

saphenous vein 

lower thigh  

     

Absent 7 1 8   

Present 0 2 2   

Total  7 3 10 0.74 90.0 

Greater 

saphenous vein 

upper calf 

     

Absent 6 3 9   

Present 0 1 1   

Total  6 4 10 0.29 70.0 

Greater 

saphenous vein 

lower calf 

     

Absent 8 2 10   

Present 0 0 0   

Total  8 2 10 * 80.0 

Small saphenous 

vein 
     

Absent 9 1 10   

Present 0 0 10   

Total  9 1 10 * 90.0 

 

* Kappa scores cannot be computed  
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Appendix 14 Intra-observer variability at follow-up – Kappa scores and percentage 

level of agreement for venous reflux (deep system) for observer 2  

 

Visit 1 Visit 2  

Common 

femoral vein  
Absent Present Total 

Kappa 

score 

% 

agreement 

Absent 8 0 8   

Present 1 0 1   

Total  9 0 9 * 88.8 

Superficial 

femoral veins 

origin 

     

Absent 9 0 9   

Present 0 0 0   

Total  9 0 9 * 100.0 

Femoral veins 

lower thigh  
     

Absent 9 0 9   

Present 0 0 0   

Total  9 0 9 * 100.0 

Popliteal upper      

Absent 8 0 8   

Present 1 0 1   

Total  9 0 9 * 88.8 

Popliteal lower      

Absent 8 0 8   

Present 1 0 1   

Total  9 0 9 * 88.8 

 

* Kappa scores cannot be computed  
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Appendix 15 Intra-observer variability at follow-up – Kappa scores and percentage 

level of agreement for venous reflux (superficial system) for observer 2 

 

Visit 1 Visit 2  

Greater 

saphenous vein 

origin  

Absent Present Total 
Kappa 

score 

% 

agreement 

Absent 8 0 8   

Present 0 1 1   

Total  8 1 9 1.00 100.0 

Greater 

saphenous vein 

lower thigh  

     

Absent 5 1 6   

Present 0 3 3   

Total  5 4 9 0.77 88.0 

Greater 

saphenous vein 

upper calf 

     

Absent 4 0 4   

Present 0 5 5   

Total  4 5 9 1.00 100.0 

Greater 

saphenous vein 

lower calf 

     

Absent 5 0 5   

Present 0 4 4   

Total  5 4 9 1.00 100.0 

Small saphenous 

vein 
     

Absent 9 0 9   

Present 0 0 0   

Total  9 0 9 * 100.0 

 

* Kappa scores cannot be computed  
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Appendix 16 Inter-observer variability at follow-up – Kappa score and percentage 

level of agreement for venous reflux measurement (deep system) between observers 

3 and 4  

 

Observer 3 Observer 4  

Common 

femoral vein  
Absent Present Total 

Kappa 

score 

% 

agreement 

Absent 30 0 30   

Present 0 0 0   

Total  30 0 30 * 100.0 

Superficial 

femoral veins 

origin 

     

Absent 30 0 30   

Present 0 0 0   

Total  30 0 30 * 100.0 

Femoral veins 

lower thigh  
     

Absent 29 1 30   

Present 0 0 0   

Total  29 1 30 * 96.6 

Popliteal upper      

Absent 26 0 26   

Present 2 2 4   

Total  28 2 30 0.63 93.3 

Popliteal lower      

Absent 24 3 27   

Present 2 1 3   

Total  26 4 30 0.19 83.3 

 

* Kappa scores cannot be computed  
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Appendix 17 Inter-observer variability at follow-up – Kappa score and percentage 

level of agreement for venous reflux measurement (superficial system) between 

observers 3 and 4  

 

Observer 3 Observer 4  

Greater 

saphenous vein 

origin  

Absent Present Total 
Kappa 

score 

% 

agreement 

Absent 25 0 25   

Present 2 3 5   

Total  27 3 30 0.71 93.3 

Greater 

saphenous vein 

lower thigh  

     

Absent 21 2 23   

Present 1 6 7   

Total  22 8 30 0.73 90.0 

Greater 

saphenous vein 

upper calf 

     

Absent 18 3 21   

Present 3 6 9   

Total  21 9 30 0.52 80.0 

Greater 

saphenous vein 

lower calf 

     

Absent 25 2 27   

Present 0 3 3   

Total  25 5 30 0.71 93.3 

Small saphenous 

vein 
     

Absent 26 0 26   

Present 2 2 4   

Total  28 2 30 0.63 93.3 

 

* Kappa scores cannot be computed  
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Appendix 18 Intra-observer variability at follow-up – Kappa scores and percentage 

level of agreement for venous reflux (deep system) for observer 3  

 

Visit 1 Visit 2  

Common 

femoral vein  
Absent Present Total 

Kappa 

score 

% 

agreement 

Absent 11 0 11   

Present 0 0 0   

Total  11 0 11 * 100.0 

Superficial 

femoral veins 

origin 

     

Absent 11 0 11   

Present 0 0 0   

Total  11 0 11 * 100.0 

Femoral veins 

lower thigh  
     

Absent 11 0 11   

Present 0 0 0   

Total  11 0 11 * 100.0 

Popliteal upper      

Absent 10 0 10   

Present 0 1 1 1.00 100.0 

Total  10 1 11   

Popliteal lower      

Absent 10 0 10   

Present 1 0 1   

Total  11 0 11 * 90.9 

 

* Kappa scores cannot be computed  
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Appendix 19 Intra-observer variability at follow-up – Kappa scores and percentage 

level of agreement for venous reflux (superficial system) for observer 3 

 

Visit 1 Visit 2  

Greater 

saphenous vein 

origin  

Absent Present Total 
Kappa 

score 

% 

agreement 

Absent 8 1 9   

Present 0 2 2   

Total  8 3 11 0.74 90.9 

Greater 

saphenous vein 

lower thigh  

     

Absent 7 0 7   

Present 0 4 4   

Total  7 4 11 1.00 100.0 

Greater 

saphenous vein 

upper calf 

     

Absent 6 0 6   

Present 1 4 5   

Total  7 4 11 0.81 90.9 

Greater 

saphenous vein 

lower calf 

     

Absent 8 1 9   

Present 0 2 2   

Total  8 3 11 0.74 90.9 

Small saphenous 

vein 
     

Absent 11 0 11   

Present 0 0 0   

Total  11 0 11 * 100.0 

 

* Kappa scores cannot be computed  
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Appendix 20 Intra-observer variability at follow-up – Kappa scores and percentage 

level of agreement for venous reflux (deep system) for observer 4 

 

Visit 1 Visit 2  

Common 

femoral vein  
Absent Present Total 

Kappa 

score 

% 

agreement 

Absent 19 0 19   

Present 0 0 0   

Total  19 0 19 * 100.0 

Superficial 

femoral veins 

origin 

     

Absent 19 0 19   

Present 0 0 0   

Total  19 0 19 * 100.0 

Femoral veins 

lower thigh  
     

Absent 18 1 19   

Present 0 0 0   

Total  18 1 19 * 94.7 

Popliteal upper      

Absent 17 0 17   

Present 0 2 2   

Total  17 2 19 1.00 100.0 

Popliteal lower      

Absent 14 3 17   

Present 1 1 2   

Total  15 4 19 0.22 78.9 

 

* Kappa scores cannot be computed  
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Appendix 21 Intra-observer variability at follow-up – Kappa scores and percentage 

level of agreement for venous reflux (superficial system) for observer 4 

 

Visit 1 Visit 2  

Greater 

saphenous vein 

origin  

Absent Present Total 
Kappa 

score 

% 

agreement 

Absent 16 1 17   

Present 0 1 1   

Total  16 2 18 0.64 94.4 

Greater 

saphenous vein 

lower thigh  

     

Absent 14 1 15   

Present 1 2 3   

Total  15 3 18 0.60 88.0 

Greater 

saphenous vein 

upper calf 

     

Absent 12 2 14   

Present 1 3 4   

Total  13 5 18 0.56 83.3 

Greater 

saphenous vein 

lower calf 

     

Absent 13 2 15   

Present 2 1 3   

Total  15 3 18 0.20 77.7 

Small saphenous 

vein 
     

Absent 18 1 19   

Present 0 0 0   

Total  18 1 19 * 94.7 

 

* Kappa scores cannot be computed  
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Appendix 22 Intra-observer variability at follow-up – Kappa scores and percentage 

level of agreement for measuring venous disease for observer 3 

 

Visit 1 Visit 2 

Trunk 

varicose veins  

Left leg  

None Grade I 
Grade 

II 

Grade 

III 
Total 

% 

agreement 

None 15 1 0 0 16  

Grade I 1 0 1 0 2  

Grade II 0 0 2 1 3  

Total 16 1 3 1 21 80.9* 

       

Trunk 

varicose veins  

Right leg  

      

None 13 1 0 1 15  

Grade I 1 3 0 0 4  

Grade II 0 1 1 0 2  

Total 14 5 1 1 21 80.9* 

 

Telangiectasia 

Left leg 

      

None 8 1 1 0 10  

Grade I 1 5 2 0 8  

Grade II 0 1 2 0 3  

Total 9 7 5 0 21 71.4 (0.55) 

       

Telangiectasia       

Right leg       

None 9 1 0 0 10  

Grade I 1 7 2 0 10  

Grade II 0 1 0 0 1  

Total  10 9 2 0 21 76.2 (0.58) 

       

       

Eczema† Absent Present Total 
Kappa 

score 

% 

agreement 
 

Absent 20 0 20    

Present 0 1 1    

Total 20 1 21 1.00 100.0  

       

* Kappa score cannot be computed † Eczema same for left and right leg  
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Appendix 23 Intra-observer variability at follow-up – Kappa scores and percentage 

level of agreement for measuring venous disease for observer 4 

 

Visit 1 Visit 2 

Trunk 

varicose veins  
None 

Grade 

I 

Grade 

II 

Grade 

III 
Total 

Kappa 

score 

% 

agreement 

Left leg         

None 7 3 0 0 10   

Grade I 0 1 0 0 1   

Grade II 0 0 3 0 3   

Total 7 4 3 0 14 78.6 0.63 

        

Trunk 

varicose veins  

Right leg  

       

None 10 2 0 0 12   

Grade I 0 1 0 0 1   

Grade II 0 0 1 0 1   

Total 10 3 1 0 14 85.7 0.61 

        

Telangiectasia 

Left leg 
       

None 3 2 0 0 5   

Grade I 0 6 0 0 6   

Grade II 0 1 1 0 2   

Grade III 0 0 0 1 1   

Total 3 9 1 1 14 78.6 0.66 

        

Telangiectasia        

Right leg        

None 1 1 0 0 2   

Grade I 1 9 0 0 10   

Grade II 1 0 1 0 2   

Total 3 10 1 0 14 78.6 0.52 
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Appendix 24 Intra-observer variability at follow-up – Kappa scores and percentage 

level of agreement for measuring venous disease for observer 4 

 

Visit 1 Visit 2 

Eczema† Absent Present Total 
Kappa 

score 

% 

agreement 
 

Absent 12 2 14    

Present 0 0 0    

Total 12 2 14 * 85.7  

       

Oedema  

Left leg  
      

Absent 14 0 14    

Present 0 0 0    

Total 14 0 14 * 100.0  

       

Oedema  

Right leg 
      

Absent 13 0 13    

Present 0 1 1    

Total 13 1 14 1.00 100.0  

       

Corona 

Left leg 
      

Absent 13 0 13    

Present 1 0 1    

Total 14 0 14 * 92.8  

       

Corona 

Right leg 
      

Absent 14 0 14    

Present 0 0 0    

Total 14 0 14 * 100.0  

       

Pigmentation†       

Absent 13 0 13    

Present 1 0 1    

Total 14 0 14 * 92.8  

 

† Eczema and pigmentation same for left and right leg  

* Kappa score cannot be computed
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Appendix 25 Chronic venous insufficiency deterioration from baseline to follow-up by CEAP classification in right leg  

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A: corona only=grade I Basle     I: oedema, eczema & pigmentation=grade II Basle 

B: oedema only=grade I Basle     J: corona, pigmentation & lipodermatosclerosis=grade II Basle 

C: corona & oedema=grade I Basle   K: oedema, pigmentation & lipodermatosclerosis=grade II Basle 

D: eczema only=grade II Basle    L: corona, eczema, pigmentation & healed ulcer=grade III Basle 

E: corona & pigmentation=grade II Basle   M: corona, oedema, eczema & lipodermatosclerosis=grade II Basle 

F: oedema & pigmentation=grade II Basle  N: corona, oedema, eczema, pigmentation & lipodermatosclerosis=grade II Basle 

G: eczema & lipodermatosclerosis=grade II Basle  O: corona, eczema, pigmentation, lipodermatosclerosis, atrophie blanche & healed ulcer= 

H: corona, oedema & pigmentation=grade II Basle grade III Basle 

 

 Follow-up study 

Baseline study  None A B C D E F G H I J K L M N O Total 

None 0 3 1 1 0 3 0 0 0 0 1 0 0 0 0 0 9 

Corona 0 2 0 0 0 0 0 0 1 0 0 0 0 0 0 1 4 

Oedema 1 2 1 1 1 4 1 1 0 0 0 1 0 1 0 0 14 

Corona & oedema 0 0 0 0 0 0 0 0 2 1 0 0 0 0 1 0 4 

Oedema & 

pigmentation 
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 

Healed ulcer 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 

Total  1 7 2 2 1 7 1 1 3 1 1 1 2 1 1 1 33 
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Appendix 26 Chronic venous insufficiency deterioration from baseline to follow-up by CEAP classification in left leg 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I: eczema & pigmentation=grade II Basle 

A: corona only=grade I Basle                                            J: corona, pigmentation & lipodermatosclerosis=grade II Basle 
B: oedema only=grade I Basle    K: corona, eczema & pigmentation=grade II Basle 

C: corona & oedema=grade I Basle   L: corona, oedema & pigmentation=grade II Basle 

D: eczema only=grade II Basle    M: oedema, eczema & pigmentation=grade II Basle 

E: corona & pigmentation=grade II Basle   N: corona, oedema, lipodermatosclerosis & healed ulcer=grade III Basle 

F: oedema & pigmentation=grade II Basle  O: corona, pigmentation, atrophie blanche & healed ulcer=grade III Basle 

G: eczema & lipodermatosclerosis=grade II Basle P: corona, oedema, eczema, pigmentation & lipodermatosclerosis=grade II Basle 

H: corona & lipodermatosclerosis=grade II Basle  Q: corona, eczema, pigmentation, atrophie blanche & healed ulcer=grade III Basle

 Follow-up study 

Baseline study  None A B C D E F G H I J K L M N O P Q Total 

None 1 3 1 0 0 2 0 0 0 0 0 0 0 0 1 0 0 0 8 

Corona 0 3 0 1 0 1 0 0 0 0 1 1 1 0 0 0 0 1 9 

Oedema 0 0 1 0 1 3 2 1 1 1 0 0 0 0 0 0 0 0 10 

Corona & oedema 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 4 

Pigmentation 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Healed ulcer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 

Total  2 8 2 1 1 6 2 1 1 1 1 1 1 1 1 1 1 1 33 
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Appendix 27 Search Strategy  

Database: Ovid MEDLINE(R) <1946 to April Week 3 2013>, Embase <1974 to 2013 Week 

17> 

Search Strategy: 

-------------------------------------------------------------------------------- 

1     exp cohort studies/ or exp longitudinal studies/ or exp follow-up studies/ or exp 

prospective studies/ or exp retrospective studies/  (2706588) 

2     exp Varicose Veins/co, di, dh, dt, ec, ep, et, ge, hi, pa, ph, pp, pc, su, th, us 

[Complications, Diagnosis, Diet Therapy, Drug Therapy, Economics, Epidemiology, Etiology, 

Genetics, History, Pathology, Physiology, Physiopathology, Prevention & Control, Surgery, 

Therapy, Ultrasonography] (11536) 

3     veins/ or exp femoral vein/ or exp iliac vein/ or exp popliteal vein/ or exp saphenous 

vein/ or exp venous valves/ (93237) 

4     exp Varicose Ulcer/cl, co, di, dh, dt, ec, ep, et, ge, pa, ph, pp, pc, su, th, us 

[Classification, Complications, Diagnosis, Diet Therapy, Drug Therapy, Economics, 

Epidemiology, Etiology, Genetics, Pathology, Physiology, Physiopathology, Prevention & 

Control, Surgery, Therapy, Ultrasonography] (2833) 

5     exp Venous Insufficiency/cl, co, di, dh, dt, ec, ep, et, ge, pa, pp, pc, su, th, us 

[Classification, Complications, Diagnosis, Diet Therapy, Drug Therapy, Economics, 

Epidemiology, Etiology, Genetics, Pathology, Physiopathology, Prevention & Control, 

Surgery, Therapy, Ultrasonography] (5332) 

6    "CEAP classification".ti,ab. (549) 

7    progress$.ti,ab. (654577) 

8    deteriorat$.ti,ab. (21476) 

9     7 or 8 (672775) 

10   2 or 3 or 4 or 5 or 6 (105373) 

11   1 and 9 and 10 (365) 

10   remove duplicates from 11 (306) 

 

*************************
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Appendix 28 Poster presentation – American Venous Forum, 23rd Annual Meeting, February 2011, San Diego, California. 

Deterioration in Trunk Varicosities in the General 

Population over a 13 Year Period: Edinburgh Vein Study

S. Boghossian¹, L.A. Robertson¹, C. J. Evans², A. J. Lee³, P. L. Allan ¹, C. V. Ruckley ¹, F. G. R. Fowkes ¹

¹University of Edinburgh, Edinburgh,  ²Lothian Health, Edinburgh, ³University of Aberdeen, Aberdeen, UNITED KINGDOM

Background

• Epidemiological studies of venous disease have

investigated prevalence & risk factors but almost none

have reported on the natural history.

• In baseline cross-sectional phase of Edinburgh Vein

Study, 36% of men & women had trunk varicose veins

Methods

Clinical examination 

comprised the following:

 Self administered 

questionnaire 

 Height & weight 

measurement

 3 photographs 

 Leg observation 

(BASLE & CEAP 

classification)

 Duplex scanning: Deep 

& Superficial System

Follow-up Examination 

Results 

Aims 

• To determine the natural history of varicose veins in the

general population

•To identify lifestyle and clinical factors related to the

deterioration of varicose veins

Conclusion  

Acknowledgment: Funded by the Chief Scientist Office, Scotland

Table 1: Baseline trunk varices (n=325)

3 (0.9%)Grade III (severe)

51 (15.7%)Grade II (moderate)

271 (83.4%)Grade I (mild)

N (%)GRADE 

Table 2: Lifestyle risk factors at baseline & future 

deterioration of venous disease 

154 trunk varices unilateral, 171 trunk varices bilateral

Grades of severity are according to BASLE study classification 

(Widmer 1978)

Deterioration of trunk varices from baseline
(defined as increase in grade in either leg)

Other risk factors such as body mass index,

pregnancy, smoking, bowel movement & mobility at

work were not significantly associated with deterioration.

Over a 13 year period, deterioration of trunk varices

increased with age, and was associated with positive

family history of venous disease & history of DVT.

Baseline

N=1566

Follow-up

N=880

Edinburgh Vein Study

General Population Cohort

13 year follow-up

Follow-up response =60.4% (880/1456 survivors)

0.021 (8.3)11 (91.7)History

of DVT

44 (33.6)87 (66.4)55+

0.02

56 (47.5)62 (52.5)45-54

25 (43.9)32 (56.1)35-44

11 (57.9)8 (42.1)

Age:

18-34

0.0159 (34.1)114 (65.9)Family 

history

P-valueNo 

Deterioration 

N(%)

Deterioration

N (%)

1994-1996

2007-2009

325 subjects with trunk varices 

154 subjects deteriorated

(47.4%) 

39 subjects deteriorated unilateral to bilateral (25.3%) 

Rate of deterioration 

3.54% per anuum

59 deteriorated

both legs (38.3%)

95 deteriorated

one leg (61.7%)
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