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INTRODUCTION. 

Ludiwg has said that the discovery of blood 

pressure was more important than that of circulat- 

ion. Debatable though this statement way be, the 

fact remains that blood pressure is a physiological 

phenomenon of supreme importance. Its position 

in à edica,l science requires no emphasis. Its 

vital importance to the pregnant woman, where, 

with cr without a. concoddtant alburninuria, it is 

a premonition of impending . clampsia, the _Ele it 

plays in nephritis, the persistent hypotension of 

Addison's disease, and its importance in shock, 

to -mention but a few instances, are established 

facts of such common knowledge that they require 

no reiteration. 

The relation of blood pressure to health is 

fundamental, for a circulation without a pressure 

is a physical impossibility and without circulat- 

ion there could be no life. I t is long since 

Insurance Companies, particularly in America, 

have realised that blood pressure is a factor of 

utmost importance in estimating the expeotancy of 

life-. With their insistence on the estimation 

of blood pressure in every candidate who presents 

himself for life insurance, figures for the 

systolic and diastolic arterial pressures in healthy 

adults have accumulated till their number is 

almost legion. 

Statistics in the case cf bloody pre--sure, in 

children, though fairly numerous, fall fax short 

of tho ae for adults. It is only in recr_t years 

that / 
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the arterial pressures in children have received 

the attention they merit. Wordsworth sang "The 

Child is Father of the Man" and in that line lies 

a wealth of truth, physiological, as well as 

psychological. and moral. Indeed, it is most 

probable that from the child shall come the 

explanation of many of the difficulties and 

problems, that surround that bete noir of the 

en ral practitioner, namely hypertension. 

It is necessary and essential, that, first a 

study should be made of the arterial blood pressure 

of the child, to determine such points as, the 

influence of heredity, the influence cf die7ts 

of varying composition as regards their protein, 

fat, and carbohydrate content, the after effects, 

if any, of the diseases of childhood, and the 

influence of exercise, in-sufficient, moderate 

or excessive. Constitutional tendencies, or 

diatheses must by recognised early if they are 

to be successfully opposed. 
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BRIEF HISTORY OF BLOOD PRESSURE INVESTIGATIONS. 

(1) 
In 1628 the immortal Harvey demonstrated the 

circulation of blood and how it was influenced by 

emotions such as pleasure, or fear, by age and 

temperament and by the character of the vessels 

whether straight or curved. It was more than a 
(2) 

century later (1733) that Rev, Stephen Hales 

determined the blood pressure in a horse by measuring 

the height to which the blood rose in a vertical tube 

connected with an artery. Not, however, until 

nearly another century had elapsed was any degree of 

accuracy imported into the estimation of arterial 
(3) (4) 

pressure by the work of Poisseuille . Ludwig 

in 1847 invented his kymographion, by which he 

obtained a blood pressure tracing. His manometer 

was connected with an open artery. 
(5) 

In 1855 Vierordt made the first attempt at the 

clinical determination of arterial pressure. He 

weigted his sphygrianometer, and was able to state 

the amount of pressure necessary to obliterate the 

pulse in the radial artery. 
(6) 

In 1856 Faivre adopted a procedure, similar to 

that of Hales, in man. He inserted a cannula 

attached to a mercury manometer into the arteries of 

a limb about to be amputated, and recorded a 

systolic pressure of 120 mot. Hg. in the femoral 

and 115 to 120 m,m, Hg. in the radial artery. 

In 1863 Chauveau and Marey, and Fick (1864) 

devised elastic or spring manometers. 

In / 
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1876 V. Basch was the first to introduce a practical 

form of clinical sphygmanometer with which he 

determined the systolic pressure. His manometer 

consisted of a small funnel capped by a slightly 

stretched elastic membrane containing water and 

connected with a mercurial manometer. The perlotte 

of this instrument could be placed over any artery, 

though he used the radial axtery and took the 

obliteration of the radial pulse to palpation as his 

criterion of the maximal pressure. 

It was in 1876 that Marey used a plethysmograph 

connected by a tube with a bottle for raising the 

pressure, and by another tube with a tambour and 

lever for recording the pulse waves. To him belongs 

the honour of inventing the first sphygmanometer 

capable of registering both systolic and diastolic 

pressures. He stated that when pressure was m4e on 

the hand the point at which the oscillations were 

greatest was the diastolic criterion, and the point 

at which the oscillations ceased was the systolic 

criterion. This formed a very accurate basis of 

clinical determination of blood pressure. 

In 1889 Potain improved upon V. Basch "s instrument 

by substituting air fo(7jater in the bulb. 

Roy and Adami Oliver (Haemodymanometer) and 
8) 

Hill and Barnard (Pocket Sphygmanometer) applied 

their instrumenta directly to the radial artery. This 

artery, owing to its varying anatomical relations to 

bone and soft tissues, gave readings which were too 

high by 32 mom. to 78 m, m. Hg. 

In / 
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(9) 

1893 Friedman took the blood pressure in a number of 

children but drew no definite conclusions. Von 
(i0) 

Basch in 1894 advised sphygmomanometery in children, 

and took the blood pressure with his tonometer of 

68 children in Monti's Clinic in Vienna. 
(11) 

It was in 1896 that Riva Rocci in Italy, and Hill 
(12) 

and Barnard in England independently used the method 

of circular compression of the limb by air, thus 

compressing one of the larger arteries and recording 

the effects upon the artery, or one of its branches, 

distal to the armlet. Riva Rocci used a rubber bag 

which completely encircled the limb, and which was 

enclosed in a wide silk bandage and connected with a 

mercurial manometer. Barnard and Hill used a rubber 

bag which overlapped more than half the circumference 
(13) 

of the limb and was encased within a leather cuff. 

The width of the rubber bag in both cases was 5 a.m. 

Von Recklinghausen invented a machine which 

registers the blood pressure in centimetres of water. 
(14) 

This was too bulky to find favour. He also showed 

that pressures recorded are unduly high unless the 

armlet has a width of 12 - 13 come 

The first important work on blood pressure in 

children was performed by Oppenheimer and Bauchwitz, 
(15) 

In 1903 Ho We Cook made a series of observations on 

the blood pressure in children. 
(16) 

Strasburger in 1904 described a method for 

obtaining the palpatory diastolic index. 
(17) 

In 1905 Korotkow guided by experimental data, 

proposed the use of the stethoscope for determining 

the / 
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arterial pressure in man, and Krylow, a physician in 

Petrograd, was the first to adapt it for clinical 
(18) 

observation. Oliver in 1910 was the first to use 

the auscultatory method in this country. 
(19) 

Stowellstudied the question of blood pressure in 

children and 2Ojublished his results. 

In 1909 Ehert first described the vibratory method 

and its phenomena. 
(21) 

In 1910 Frau Wolfensohn ®Kriss working in Sahli's 

Clinic demonstrated that blood pressure in children (s 

(she only recorded systolic) varied according to age, 
(22 ) 

height and weight. May Michael made a series of 

observations which supported the findings of 

Frau Wolfensohn- Kriss. 

Katzenberger in 1913 measured the systolic 

pressure of a number of school children in Germany 

and found an increase from 93 m. m. at age 4 to 

119 m,m. at 14 (auscultatory method). 
(23) 

In 1914 Judson and Nicholson estimated the blood 

pressure in 2,300 children between the age of 4 and 

15 years using Nicholson's modification of Erlanger's 

instrument, The Children were in the recumbent 

posture and the observations show a continuous rise 

from 90 m, m, at 4 yea 
r s 

to 106 m, m, at 14 years. 

Melvin and Murray 1915 found the auscultatory 

method easily applicable to children. 
(25) 

In 1921 Faber and James using the auscultatory 

method on 651 boys and 450 girls, confirmed the 

results of Judson and Nicholson. 

In / 
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(2 6) 

1924 Stocks and Karn made an exhaustive study of 

Blood pressure in children and young adults. They 

found that the blood pressure was a precipitate rise 

to the adult level which was attained at the 18th 

year, This is the most recent work on the arterial 

pressure in children 
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THE PHYSIOLOGY OF BLOOD PRES .9LRF. 

"Blood Pressure" may be defined:- 

(a). in the physical sense, as the pressure which 

the blood exerts at a given instant upon a given 

point in the circulatory system; it is the 

lateral pressure exerted upon the walls of the 

vessels by the contained blood; 

(b). in the physiological sense, the term "blood 

pressure" includes pressures which may be 

intra- auricular, intra- ventricular, arterial, 

capillary or venous. 

"Arterial Blood Pressure" is a force 

originated by ventricular contraction, maintained 

by the resilicency of the arterial walls, and 

regulated by the degree of resistance in the terminai 
(1). 

portion of the arterial system." 

Systolic and Diastolic Blood Pressure :- Because the 

driving force of the left ventricle is not continuous 

but intermittent and pumplike, the output of blood 

is sent forth in waves, which rhythmically distend 

the walls of the arteries and so produce the pulse, 

the base cf each wave corresponding with the minimal 

(diastolic) pressure, whilst the crest of each wave 

corresponds with the greatest or maximal (systolic) 

pressure. 

Since the min rnal pressure occurs during diastole 

it is called the "diastolic pressure ", and since,the 

maximal pressure occurs during systole it is termed 

the "systolic pressure ". 

Pulse Pressure:- is the difference between systolic 

and diastolic pressure, and may be represented 

di agr am at i c al ly, / 
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The phenomena cf Arterial blood pressure fall into 

two main divisions, namely:- 

. Physical. The Mechanics and hydrodynamics of 
Blood Pressure, 

(2), Physiological, The physiology cf blood pressure. 

Mechanics and Hydrodynamics of Blood Pressure, 

The general static and dynamic principles 

involved in the circulation of the blood through 

the arteries (tubes of varying calibre) are not 

difficult to understand, 

Side Pressure : - When fluid flows through a tube 

under a constant head of pressure there is a certain 

amount of friction between the fluid 

the tube. The smaller the tube the 

ariunt of friction to be overcome, 

head of pressure will be utilized in 

and the wall of 

greater the 

A part of the 

overcoming 

this friction (1,e. side or lateral pressure), 

Tris side pressure increases from the point of 

exit / 
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cf the fluid to the head of pressure. (in the case 

of the body from the mouths cf the vena' cava( 

back to the left ventricle). 

In order to estimate the side pressure at any 

particular point in the tubs through which the 

fluid is flowing, a side -tube (gauze or piezom4 ter) 

must be inserted at that point. The fluid will 

then rise in the piezorneter to a height 'equal to 

the sida pressure. The position is best 

illustrated by a diagram of a model. 

J 

(AM Hoge 11) 

(Schema to illustrate side pressure due to resistance 

and velocity pressure (Tigerstedt) :- El." a reservoir 

containing water; 1,2,3,4, the outflow tube with 

guages at right angles to measure they side pressure; 
4hthe 

portion of the total pressure used in over- 

coming the resistance to the flow; h, the portion 

of the total pressure used in moving the column 

of fluid ti_- velocity pressure). 

As this diagram shows, much the larger portion 

cf the total head of pressure is utilized in 

overcoming the resistance to the flow; while the 

velocity pressure (the pressure required to move 

the / 
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fluid along the tube) is less. 

Tiwre are three important differences between 

the flow of the fluid in the above 
model and the 

circulation as it exists in the 
body, namely: - 

(1). There is a capillary bed between the arteries 

and the veins. 

(2). The head of pressure is intermittent. 

(3). The arterial walls are extensible and elastic. 

(1). The arterioles, capillaries, and small veins, 

are of mlzch smaller calibre than the arteries and 

therefore offer a greater resistance to the flow of 

blood through them. This resistance cn the part of 

the capillary region is spoken of physiologically 

as the "peripheral resistance", and can be illus- 

trated by the insertion of a stop cock. (partially 

,closed) in the course of the outflow tube between 

the guages of the model illustrated above. 

(AM-1404e11) 

(Schema like the preceding except that a stop cock is 

inserted at the middle of the outflow tube to imitate 

the peripheral resistance of the capillary area. The 

relations of the internal pressure on the arterial 

and / 
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venous sides of this special resistance is shown 

by the height ^f the water in the guage4 

As, is to be seen the new resistance raises the 

pressure on the arterial side and lowers it cn the 

venous side. When other conditions in the 

circulation remain constant, it is found that an 

increase in peripheral resistance, caused usually 

by a constriction of the arterioles, is followed 

by a rise of arterial pressure and a fall of venous 

pressure. The reverse is also true. 

(2). The head pressure in the body is not constant 

(like the reservoir in the model), but intermittent, 

and constituted of the rhythmical beats of the heart. 

If the vascular system were perfectly rigid each 

rhythmical discharge into the aorta would be followed 

by an equal discharge from the venae cavae. It is 

here that the third factor comes into play. 

(3). The elasticity of the arterial walls in 

connection with the peripheral resistance causes 

the stream at the outflow to be constant. The 

raison d1etre being that the walls of the aorta 

distend as it receives the discharge of blood from 

the ventricle, and that the aortic wall then recoils 

on the blood driving it along the arteries and 

thus maintaining the pressure commenced by the 

ventricle. This recoil of the arterial wall passes 

along the arterial system like a wave, which weakens 

as it proceeds till in the small arterioles it is 

not perceptible. 

The conjoint effect of the intermittent pressure 

and / 
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the elasticity of the artery wall can be illustrated 

by the following diagram of a model. 

(Afte Howell) 

(Simple schema to illustrate the factors producing 

a constant head of pressure in the arterial system: 

(a)a syringe bulb with valves representing the heart 

(b). glass tube with fins point representing a path 

with resistance alone, but no extensibility. (The 

outflow is in spurts synchronous with the strokes 

of the pump), (c). outflow with resistance also 

extensible and elastic walls represented by the large 

rubber bag. (e). the outflow is a steady stream due 

to the elastic recoil of the distensile bag. (0). 

The rhythmical force of the heart beat is stored 

as elastic tension in the walls of the arteries, and 

it is the squeeze of these distended walls which 

gives the continuous driving force that is respon- 

sible for the constant flow in the capillaries and 

the veins. 

The Hydrostatic Effect. In living animals the 

pressure must vary in a part of the body according 

to the position of that part. For example, in the 

pendent arm the skin of the fingers 11168 congested; 

if, however, the arm is raised above the head the 

skin becomes blanched. The weight of the column 

cf / 
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blood (when the arm is pendent) in the arteries from 

the shoulders to tht fingers has to be borne by the 

arteries of the fingers in addition to the ordinary 

blood pressure. When the hand is raised above 

the head, the column of blood from the fingers 

exercises a hydrostatic pressure towards the shoulder. 

Some individuals are sensitive to this hydro- 

static effect when standing erect without muscular 

or mental activity and may have an attack of vertigo. 

It is marked in oases of orthostatic albuminuria 

where the patient is liable to faint on first 

assuming the erect position after a recumbent 

posture, it is due to a lax vasomotor system 

which is unable immediately to counteract the effects 

of gravity. 

Physiological Phenomena of Arterial Blood Pressure. 

"There are five main factors concerned in the 

maintainence and variations of arterial blood 

pressure. Of these five factors two are fundamental 

and three are eubsidory. 

Fundamental Factors. 

(1). The energy of the heart, as measured by unit 

output (an intermittent force), 

(2), The peripheral resistance (a continuous farce), 

Subsidaÿy Factors. 

(3 ). The resilicency of the arterial walls, 

(4). The volume of the circulating blood. 

(5). The viscosity of the blood. 
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I. THE HEART, 

"The left ventricle is the masterhand in maintaining 
(2) 

arterial blood pressure". 

Hest Muscle:- The fibres of heart muscle are 

transversely striated, but differ in certain impor- 

tant particulars from voluntary muscle, namely:- 

(1) , The Striations are less distinct. 

(II). The nucleus is situated centrally in 
the substance of thenfibre, 

(III). The fibres are cylindrical in shape 
and branch, uniting by means of their 
branches with adjacent cells. 

For all practical purposes there is continuity 

throughout heart muscle. 

Properties of Heart Muscle: 

(I), Excitability and Contractility. Heart muscle 

is excitable, i,e, it responds to external stimuli 

by contracting. If the stimulus is adequate, the 

heart responds to the best of its ability, but 

should the stimulus not be adequate the cardiac 

muscle does not respond at all ( "Allor, none" 

print iple) , From the functional point of view 

heart muscla behaves as a single unit, so that an 

adequate stimulus normally makes the whole heart 

contract. 

(II). Refractory Period, (a) . Throughout the period 

of contraction, heart muscle is "absolutely 

refractory" and does not respond at all tc external 

stimuli. Summation effects are impossible, because 

one contraction must be complete and recovered 

from before a fresh one can begin. (b). Immediately 

after the contraction is over the muscle is 

"relatively/ 
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refractory". Minimal stimuli fail to produce a 

response but very strong stimuli are effective. The 

force of contraction during this period is also 

subnormal. 

(c) . Recovery rapidly occurs, and the muscle may 

perhaps pass through a supranormal phase during 

which the excitability and contractility are both 

increased before there is a return to the normal 

state. 

The refractory period is longest in the A. V. 

node, intermediate in the ventricle, and shortest in 

the auricle. 

(III). Conductivity, Is a property of all heart 

muscle, but is especially dpeeloped in the bundle 

of His and its branches (the "Purkinje tissue "). 

The excitation process is normally transmitted from 

one point on the heart to the adjacent one with no 

diminution of intensity, as in nerve. When the 

Purkinje ticsue is damaged it conducts with 

decrement. The excitation process progressively 

diminishes and mäy become completely extinguished. 

Conductivity is a very stable property and when it 

is depressed the fibres are r robably verging on 

death, 

(IV). Rhythmicity. The heart has the power of imi- 

tating its impulse, apparently without recourse to 

external agencies. Normally this function is 

carried out by the Sino- auricular Node. It is 

suggested that, during the recovery stage, excitabil- 

ity returns to such a degree in the Sino- auricular 
no dd / 
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that an impulse is spontaneously generated. 

Ululating cf Control Mechanism of the :least. 

The cardiac regulatory system may be divided into 

two parts, namely:- 

(1). Extrinsic part -- tha sympathetic and vague. 

(II). Intrinsic part - the Nodes and Bundles. 

(I). Extrinsic Cardiac Re ilator System: -- The nerve 

supply of the heart comes from the Vague Nerve and 

from the Sympathetic $yateríl. 

(a) . Vague Nerve:- The afferent neurones of the 

tenth nerve have their cell station in the ganglia 

of the root and trunk. The central fibres enter the 

Medulla. between the restiforra body and the olive 

to and in the dorsal nucleus of the vague. This 

nucleus is situated in the floor of the fourth 

ventricle, external to the nucleus cf the twelfth, 

and contains connector cells for both voluntary and 

involuntary systems. In the dorsal nucleus are 

found email connector cells referred to as the 

nucleus intercalatus (staderni). These cells give 

rise to connector fibres which pass straight out in 

the vagus trunk and wander, as connector fibres, with 

this nerve to reach various viscera, where they end 

in excitor cells lying in the substance of the organs. 

The connector fibres of the vague are analogous to 

the white rami communicates or pre- ganglionic fibres 

of the sympathetic. The grey excitor fibres pass 
direct from their parent cells to the organ innervated. 

In the case tf the heart the connector fibres 

arise in the dorsal nucleus of the vagua and run in 
the / 
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vague trunk to end in trie nerve cells in the Rino- 

auricular and auriculo ventricular nodes. 

The right vagus chiefly supplies the Sino- auricular 

node and the left vague ende mainly in the auriculs- 

ventricular node. From nerve cells present in the 

two nodes, a second relay of fibres rises to su ply 

the auricles, the bundle of His, and the base of the 

ven sicles. The apAx of the ventricles is said not 

to receive any vagal fibres. 

Stimulation of the peripheral end of the cut vagua 

proves that th^ nerve can depress any part of the 

cardiac mechanism. 

The vagus nerve (1) slows the heart. 

(2).produces varying degrees of 
heart block or arrests the 
ventricles altogether. 

(3). diminishes the force of 
contraction of the chambers of 
the heart. 

(4) .the refractory period and the 
duration of the systole are 
shortened. 

(b). The Sympathetic Innervation of the Heart. Tho 

sympathetic cells lie in the lateral horn of grey 

matter of the dorsal segments 3 and 4 of the spinal 

cord. The fibres pass to the middle, and inferior 

cervical ganglia where they relay. The excitor 

fibres pass in the cardiac branches to the heart. 

Stimulation of the sympathetic increases the rate 

and force of contraction, i.e. accelerates and 

augments the heart beat. 

"There is believed to be a cardiac centre in the 

floor of the fourth ventricle in the region of the 

vagus nucleus. It consists of two portions:- 



1J, 

(I). Cardio-- inhi'oettory centre, which presumably is 

part of or closely related to the dorsal nucleus of 

the vague, 

(II), Cardio- accelerator centre, in the same re 6ion, 

which must have connections with the dorsal cord in 

order to control the sympathetic supply of the 
(3). 

heart," 

(Ii), Intrinsic Cardiac Regulatory System:- This 

system consiste of the sino -- auricular node (the Node 

of Keith and Flack) , the auriculo- ventricular node 

(the Nodo of Tamara), the bundle of His, the right 

and left branches of the Bundle of His and their 
terminal aborizations, and the transitional fibres 
which penetrate the ventricular muscle, 

(a), The Sino- Auricular Node:- This is situated at 

the juncticn of the superior vena cava and the free 
border of the right auricular appendix, and extends 

down along the suclus terminalis for a distance of 
2 c,m, It is 2 c.m. in width, The node has a spec- 

ial artery supply which breaks up into a rich 
capillary meshwork, Nerve cells and fibres forming 
the excitor relay of the vague nerve, and excitor 

(post- ganglionic) fibres of the sympathetic are also 

present, The peculiar feature of the node is the 
presence ofthin, elongated muscle fibres, fusiform 

in shape and definitely striated, which interlace 
with one another in a flexiform manner, These 

modified muscle fibres are believed to initiate the 

heart beat under normal circumstances and for this 

reason the sire auricular node is called the "pace- 

maker," 
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(à). The Auriculo- Ventricular Node: This is 

situated at the posterior and right border of the 

inter -- auricular septum near the mouth of the 

coronary sinus. Auricular fibres from the region 

of the coronary sinus collect fanwise, interlace and 

unite with the aurieulo -- ventricular node. In 

structura this ncde is identical with the sino- -aur- 

icular node, 

(o) . The Bundle of His. Runs horizontally forwards 

'and to the left to the pars rmemibranecea septi, 

unsheathed and isolated in a canal. At the anterior 

part of the membranous septum, in front of the 

attachment of the septal euap of the tricuspid 

valve to auricule -ventricular ring, the bundle forks. 

The left division pierces the membrane and then lies 

the upper border of the muscular septum to enter 

the subendocardial spaos of the left ventricle 

beneath the union of the anterior and right posterior 

cusps of the aortic valve. The right division passes 

down the right side of the septum and entera the 

moderator band and the papillary muscles. Both 

branches are continuous with an aborizaticn of 

fibres under the endocardium of both ventricles. 

These fibres are sometimes called the "Fibres of 

Purkinje ". Terminal fibrils penetrate the ventric- 

ular wall. 

Origin and Spread of the Cardiac Impulse: - The 

cardiac impulse arises in the sino- auricular node 

(the "pacemaker ") which initiates the normal heart 

beat. It then spreads over the walls of the auricles 

and thus reaches the auriculo- ventricular node. It 

next / 
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passes down the bundle of His and its branches and 

terminal ramifications, exciting the septum, apex, 

and base of the ventricles in that order. 

Cardiac Factors: -- From the point of view of arterial 

pressure are:- 

(1), Output per minute, 

(2), Force of contraction. 

(3). Rate. 

(1), Output Per Minute:- The output of both 

ventricles under normal conditions is exactly the 

same, The blood pumped out of the left ventricle 

depends on the amount it receives from the right 

side of the heart via the pulmonary circulation. 

The output of the right heart depends upon the 

venous return, 
(4) 

Starling and his co-workers at the Institute of 

Physiology, University College, London, working upon 

a "heart-lung preparation" (a mamonalian heart 

isolated from all nervous control) found (a) When 

in flow (venous filling) is maintained constant, the 

output from the left ventricle is unaltered by rate 

of heart beat or by the resistance presented by the 

arterial pressure. The mechanism is therefore 

perfect for the complete systemic delivery of all 

the blood supplied to the heart by the veins. 

(b). Within wide limits the heart is able to increase 

its output in direct proportion to the inflow, In 

other words the arterial output of the heart is 

controlled by the venous input. Therefore under 

normal conditions the greater the arterial resistance 
the / 



21. 

the , 

higher will by the venous pressure for any given 

inflow, and the sooner will the inflow attain its 

optimñr and the outflow its maximum. 

(c). The coronary circulation is intimately 

connected with the arterial blood pressure, rising 

and falling with the pressure at the root of the 

aorta; and is independent of the total cardiac 

output. It: is, moreover, specially increased by 

non-volatile metabolites generated by the heart 

muscle, these products being the most potent 

agents in causing dilatation of the coronary vessels. 

The action of the heart muscle ti- . refore, provides 

a local mechanism by which the circulation within 

itself is increased to meet the calls made upon 

its functional capacity; and thus the metabolism 

of the heart increases or diminishes in proportion 

to the mechanical demands made upon it, the 

chemical sources of energy being automatically 

drawn upon in proportion to its requirements. 

(d). Increased arterial resistance increases the 

volume of the ventricle and prolongs the duration 

of systole and shortens that of diastole. As 

already mentioned it increases the venous inflow; 

though this influence is limited by certain 

degrees of resistance in the arterioles and small 

arteries. 

"At rest the minute output of the heart is from 

5 to 8 litres; the output per beat (stroke vdluae) 

is from 70 to 120 c.cm. , according to the subject 

studied, " (5 ) 
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The output of the heart is the most important 

cardiac factor in maintaining or varying arterial 

blood pressure. 

(2) . Force of Contraction. The actual force cf 

contraction varies with the state of the muscle and 

depends upon the following factors:- - 

(a). Diastolic Pause, If the heart is not fully 

recovered-from the effects of a previous contract- 

ion (short diastole), the force is diminished, 

(b). Initial length of fibres. "When a muscle is 

stretched to or beyond its physiological length, 

or the maximum length ever assumed during life, its 

mechanical energy set free in contraction is 
(b) 

increased." "The muscle being then converted 

into a new state possessing changed elastic 

properties which augment the tension energy 
(7). 

expressed either as work or heat," 

Up to a point the greater the initial length of 

the heart muscly fibres at the onset of systole, 

the more forcible is the contraction. If the heart 

is underfillsd the beat is feeble. If the venous 

return is large and the diastolic filling of the 

heart is great (e.g. muscular exercise), a 

powerful beat is obtained. should the heart be 

excessively filled, the fibres are overstretched 

and arc unable to ecntraet effectively. The heart 

does not then empty itself completely at each beat, 

and if the condititn is progressive it terminates 

in cardiac dilatation, 

(c). Nutrition and oxygen supply of the heart. 

Any increase of the force of contraction or output 

per / 
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minute raises the blood pressure. "If the Individual 

cardiac contraction become:: quicker and mors powerful, 

though the volume of blood put out with each beat 

is unchanged, the systolic pressure will rise and the 

diastolic remain stationary; if the peripheral 

arteries contract, and their resistance to blood flow 

becomes increased, both systolic and diastolic blood 

pressures will be elevated. A drop in the systolic 

and diastolic pressures will occur if each heart beat 

becomes prolonged and less forceful and if the 

arteriole$ relax. In blood pressure changes with 

rest or emotional stimuli probably both these factors 
(8) 

ara concerned." 

(3). Rate of the Hesart. The rate only influences the 

blood pressure indirectly through its effects on the 

force and output of the heart. 

Tho vague nerve exerts a continuous restraining 

action on the rate of the heart. The degree of vagal 

activity ( "Vagal tone ") is probably the chief factor 

controlling the rate of the human heart at rest. 

As the heart is slowed and its force lessened the 

output of the heart is greatly reduced, and the blood 

pressure falls rapidly. Within a few seconds of 

,commencing vagal stimulation the blood pressure may 

sink almost to zero and remains loti. On ceasing to 

'stimulate the nerve, the blood pressure mounts 

rapidly and may exceed the initial pressure and then 

return to normal. The rate of the heart depends on 

vague tone, respiration, and the metabolic activities 
of the body. A sudden rise of blood pressure may slow 
the heart (reflexly through the depressor nerve) . 
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Emotion produces varying effects. 

II, The Peripheral Resistance. 

The work of the ventricle is against the 

resistance offered to the outflow of blood in 

circulation. The resistance{ is minimal in the large 

arteries, increases as the arteries divide, and is 

maximal in the arterioles. George Johnson in 1876 

showed that the main resistance was in the arterioles 
(9) 

Since then several observers have attributed the 

mein source of resistance to the capillaries. It 

has been shown and is now generally accepted that 

the arterioles play the leading róle in peripheral 

resistance. 

"Peripheral resistance is a combination of several 

elements, including the viscosity of the blood, and. 

the variation in the calibre of the smaller arter- 

icics and capillaries under the influence of the 

vasomotor .system, and the external pressure 
(10) 

exerted upon them by the tissues." 

Vasomotor System: The vasomotor system consists of 

a centre In the medulla and subsidary centres in 

the spinal cord, and nerves. 

Vasomotor centre is situated in the floor of the 

4th ventricle at the level of the calamus scrip - 

torius. It gives rise to fibres which pass down 

the cervical cord (possibly in the white matter 

of the lateral columns to all the dorsal and upper 

two lumbar segments, to end in the connector cells 

of the sympathetic which lie in the lateral 

horn of grey matter. The vasoconstrictor fibres 

then pass out in the sympathetic nervous system to 

various 
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parts of the body. 

When the medulla is trans- ceeted at the level 

of the calames scriptorius, a maximal fall of blood 

pressure occurs, (down to 30 m. m. to 40 mot. Hg) 

because the tonic impulses of the vasomotor system 

are out off. The same effect can be produced by 

section of the cord above the level of the let 

dorsal segment because all the vasomotor fibres are 

still within the substance cf the cord. Section 

of the cord below the 2nd lumbar segment produces a 

minimal effect, because all the vasomotor fibres 

have already passed out. 

The vasomotor centre endeavours to maintain a 

steady level of blood pressure. Any rise of blood 

pressure at rest inhibits the vasomotor centre, 

relaxes the peripheral arterioles, and so restores 

the blood pressure to its normal Level (Aurep and 

Starling) . Conversely a fall in blood pressure 

stimulates the vasomotor centre. 

The vasomotor centre can be influenced by the 

following factors: - 

(i). Higher Centres =- Arise in blood pressure 

commonly occurs in emotional stress and in 

anticipation of muscular exercise. 

(2). Quality and quantity of the blood supplied to 

the brain. A lowered CO2 content of the blood 

causes a fall in blood pressure, while an increased 

002 content causes a rise of blood pressure. 

Shortage of oxygen in the blood raises the blood 

pressure (e.g. at high altitudes) . The blood 

pressure / 
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is adjusted to provide an adequate supply of blood 

to the brain. 

(3). Reflexly from (a) the heart - the depressor 

nerve arises in the arch of the aorta and the wall 

of the left ventricle, and passes up to the vasomotor 

centre. The depressor nerve acts as a safety valve 

mechanism which prevents excessive rise of the blood 

pressures at rest. 

(b). Other regions -- Stimulation of a large nerve 

produces effects which depend on the strength and 

nature of the stimulus. Strong, and rapidly 

interrupted currents reflexly raise the blood 

pressure; weak, or slowly interrupted currents 

produce a fall. 

Subsidary Centres in the Spinal Cord:- After 

division of the cord, the blood pressure recovers 

later owing to the connecter cells in the cord 

functioning independently as subsidary vasomotor 

centres. 

Nerves : -- The vasomotor fibres run to the 

cutaneous arterioles by way of the cranial and 

sacral autonomic nerves and the sympathetic nerves 

which also convey fibres tc the splanchinic 

capillaries. The vast majority of these fibres 

ars vasoconstrictor in nature, but there are some 

vaso -dilator fibres. 

The paths for vasomotor reflexes are receptor 

(or afferent) and excitor (efferent). The receptor 

paths are (i) pressor and (it) depressor. "All 

sensory nerves are pressor in their action, causing 

the / 
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vasomotor centre to throw out increased constrictor 

impulses, particularly to the spianehnic area. This 

tends to produce a rise of pressure The only 

pure depressor nerve is the depressor branch of 

the vague. It provides a way of escape for the 

heart when labouring against too high a blood 

pressure. But depressor fibres may aleo be 
(11) 

demonstrated in sensory nerves," Stimulation of 

the depressor fibres causes a fall of blood pressure. 

The excitor channels are also of two kinds, 

(1) constrictor and (2) dilator. Of these the 

vaso- constrictor are by far the more numerous and 

,7 c 

important in controlling blood pressure. 
(12) 

Peripheral Resistance to Ase : - Leonard Findlay has 

observed that a comparison between they systolic 

pressure in the middle phalanx of the finger (? la 

Gartner) and in, the arm (á, la Riva Rocci) in 52 

normal subjects, varying in age from 2i to 50 years 

displays a difference which increases with age, e.g 

21 years to lO years the difference was 4.6 w,m.Hg. 

10 to 20 years 8 Hg difference; 20 to 30 years 

gave a difference of 17.5 u , m. Hg; 30 zo 40 years 

a difference of 32.0 m. m. Hg; 40 to 50 years a 

difference of 45.0 rm.m. Hg. Prom these data it 

may be inferred that during childhood and youth the 

systolic Urachial and digital pressures are 

practically uniform; but in adults the digital 

pressure progressively falls below the brachial as 

age advances. Oliver using a small bag (2,5 cm .X 

9 cm) round the third phalanx found the fall of 

pressure / 
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was unnoticeable in the largo arteries but rapid in 

the small arteries. 

Peripheral Resistance in Relation to the Heart. 

"Peripheral resistance stimulates the ventricle 

by reflex nervous agency and by luid conduction 

which raises the aortic blood pressure; and is an 

important factor in eliciting the optimum efficiency 

of the heart muscle, which, like all muscle, is 

maintained at its be in energy and bulk by work; 

hence it is that the heart progressively prows in 

weight proportional to the increase of peripheral 

resistance: due to advancing age. The rise of the 

arterial pressure, and especially c, the diastolic 

pressure evoked from the competent ventricle by a 

rising peripheral resistance must make for 

'efficiency of the coronary circulation and the 
(13). 

aaintainence of cardiac nutrition." 

"The height of arterial blood pressure depends 

upon (1) the resistance met in the arterial 

peripheral system and capillaries, and upon (2) the 

response of the ventricle to overcome that resistance, 

In the normal ventricle arterial tonus determines 

that response and the blood pressure. This is the 

key note of physiological and pathological 
(14) . 

variations of that pressure." 

III. Resilen y of the Arterial Wall. 
Tissues of the Arteries: - 

Physiologically there are two coats in the 

arterial walls. 

(1). An inner coat consisting of :endothelium. 

(2). An outer coat consisting of elastic tissue, 
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tissue 

muscular tissue and fibrous corrective tissue. 

The fibrous tissue acts as a scaffolding and 

prevents overdiseensien of the artery. The elastic 

tiesue permits of stretching and recoiling. The 

muscular tissue contracts and relaxes, maintaining 

the arterial tone under control of the vasomotor 

nervous system. The larger the artery the greater 

the amount of elastic tissue present. 

The elasticity of the arterial wall is such 

that it yields under internal pressure and recoils 

when the pressure is withdrawn, the recovery being 
(15). 

absolute on the cessation of the internal stress. 

"The aim of blood pressure is the maintainence 

of blood flop, and the strong elastic recoil after 

distension of the great aortic reservoir is one 

of the leading factors by which an efficient 

circulation is maintained, since in recoil the 
(i6). 

aortic reservoir functions as a second heart." 

In this way the work of the heart is econoirlieed, 

for while the heart is recuperating after its effort, 

the elasticity of the great vessels is maintaining 

a sustained flow through the arterial system at a 

much higher level of minimum pressure than would 

be at all possible in fibrous and rigid vessels. 

The elastic tissue is assisted in its work by 

the muscular coat, "The arteries can practically 

empty themselves into the veins when the heart 
(1() 

beat is arrested by vagus inhibition. 

The muscular coat .aids the flow of blood through 

the arterial system, and is thus ancillary to the 

heart 
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and arterial elasticity. Under sympathetic nervous 

stipulation by contraction and dilatation it 

regulates the flow of blood to various organs. 

Arterial Tone: -- During life the arteries may be 

much relaxed or constricted, or through long periods 

they may be kept in a state of moderate contraction 

(.1,e. Tone). Such variations in ca1ibrs are brought 

about by activity cf the vasomotor nervous system, 

the first and third states being caused by 

stimulation of vasoconstrictor fibres, the effects 

'being both local and general, whilst the second. 

occurs from stimulation of vasodilator fibres, the 

,effects being limited to special vascular areas, in 

response to local requirements of the organs or 

tissues, 

"Tone in a. vessel is that which preserves its 

mean diameter, the due proportion between the 

extremes of dilatation and recoil, and has furthermore 

the somewhat different virtue of keeping the vescel 
(13). 

wall well home upon its contents.' Tone is an 

active stato of the smooth muscle of the arterial 

wall which determines and regulates Its kinetic 

function, 

"Arterial tone as a component of blood pressure 

'cannot be ignored, but at times its importance is 
(19). 

apt to be magnified," 

'IV, Volume of the Circulating Blood. 

1 ?o very reliable or simple methods are available 

for estimating the volume cf the blood. It appears 

to bear a definite relation to body weight. In 

adults / 



adults l 

the blood volume is from 5 to 5á litres (l0 to 11 

pints) , or one fifteenth to one -- thirteenth of the 

body weight, 

Effect of Haemorrhage. "Th3 effects of haemorrhage 

depend not only on the amount of blood lost but 

also upon the rate at which it is lost, Th3 

compensatory powers of the body are quick, but they 

Ì 
take time to attain their maximum effect, so that a 

sudden large hae morrhage is more serious than a 

corresponding loss of blood spread over a long 

period, Following a large haemorrhage the blood 

pressure falls, The immediate fall of blood 

pressure is due to the reduction of the blood 

volume which diminishes the venous return and 

consequently_ lessens the output of the heart, 

Simultaneously the vasomotor centre is stimulated 

and the splanchnic and cutaneous arterioles 

constricted, This tends to restore the blood 

pressure and conserve the blood in the more vital 

regions of the body. Arguing from the analogy of 

anìtaal experiments it may be said that a loss of 

350 c,om, of blood in an adult hanno effect on 

the body pressure; with the next 350 c, cm, lost a 

slight but definite depressor effect results; if 

the loss reaches 1750 c,cm, the fall of blood 
(20) 

pressure is very marked," 

As recovery occurs after a haemorrhage, by the 

passage of tissues into the vessels, the blood 

pressure commences to return to normal, 

Undue draining of blood into the capacious 

splanchnic venous system and its lodgement there, 

/ 
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an important factor in lowering the arterial blood 

pressure in certain diseases such as Phthisis, 

toxaemia, and neurasthenia, and other atonic states. 

This result is attributed tó the inhibitory tone of 

the splanc hnic arterioles through the path of the 
(21). 

depressor nerve and vasomotor centre. 

Contraction of the arterioles of the splanchnic area 

increase any hypertension present at the time, just 

as their relaxation lessens the hypertension. 

V. Viscosity of the Blood, 

Viscosity to the specific coherence of the particles 

of a fluid, it connotes internal friction. Tn view 

of the fact that "nearly 200 times more of the 

heart's energy is expended in overcoming friction 

than in direct transference of velocity to the strewm 

we shall scrutinise carefully any degrees, however 
(22) 

small, in the stickiness cf the circulating fluid," 

Blood Viscosity depends upon:- 

(1). Colloid - varying directly with the size of 

the individual molecules, 

(2). Crystalloid -. Blood viscosity is also capable 

of being increased by a proponderant content of 

heavy metal irons, e.g. ionized calcium. 

Blood viscosity curves closely agree with those 

for percentage of haemoglobin and null, ' r of 
erthrocytes. In a critical review of polyeythaemia 

(23) 
P. Parkes Weber says, "In spite of the excessive 

viscosity of the blood, the blood pressure in 

polycythaemia, though usually, is not always high, 

and in most cases the left ventricle cf the heart 

is / 
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not greatly hypertrophied. Evidently the diffic- 

ulty in circulation caused by the enormous blood 

viscosity is to a great extent avoided by 

ccr pensatcry dilatation of the blood vessels. This 

is just what some of the experimental work on the 

relation cf artificially increased blood viscosity 

to blood pressure (Jacobi) would lead one to expect, 

but all observers are agreed that artificial 

increase of blood viscosity does tend tc raise the 

blood pressure in spite of compensatory dilatation 

of the blood vessels." 
(24) 

Evans and Sa gcro Ogarva, experimenting with 

heart -lung preparations, sheaved that increased 

viscosity lessened the input to the heart, and thus 

lessened the output. They also demonstrated that 

the small ventricular load of concentrated blood is 

expelled with less endocard +al pressure than when 

it is larger and less viscous. 

"Them is no correlation between the high 

readings of the haemocytcmeter and the blood 
(25) 

pressure. ", 

"Tip to now no direct relationship between blood 
(26) 

viscosity and blood pressure yet established." 
(27) 

A. Nizzoli investigated the question cf blood 

viscosity and its relation to blood pressure on 

2278 children. He was unable to find any 

confirmation of Martinet's assertion that in normal 

children there is a constant relation between 

blood pressure and blood viscosity. 
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PHYSIOLOGICAL FACTORS AFFECTING ARTERIAL PFES$URE, 

(1). Age, Aga is one of the principal factors in 

determining the height cf arterial prezeurß The 

systolic pressure at birth varies between 35 to 

55 ¡a. m., Hg. At 2 years of age the mean systolic 

pressure is about 81 and the mean diastolic. pressure 

about 5(0 m. m. .gig, while at 5 years of age the mean 

systolic pressure is about 90 ru.m.. Hg, and mean 

diastolic pressure is about 60 m.m. Hg, From this 

to 11 years of age the mean systolic pre ̂ sure 

rises uniformly with age, During adolescence the 

gradient is temporarily increased and the pressure 

attains a uniform adult level at about 18 years 

of age, showing no further tendency to rise up tc 

the age of 35 or 40 years, Tho diastolic pressure 

rises more or less uniformly till adolescence, 

then more slowly to 17 years when it commences to 

rise rapidly to a maximum about 20 years, after 

which it slightly falls again to 35 years of age, 

(2), Body height and Height, Arterial pressure 

varies with weight and height, as a rule increasing 

with increasing weight. Height has a similar but 

less influence. Tho effect of body weight and 

height is more pronounced in childhood than in 

adult life, In youth "blood pressure is correlated 

with bodily development apart from age. The sys- 

tolic pressure is positively correlated with body 

weight, but not with height when other factors 

are constant, whereas the reverse is the case far 

(28) . 
the diastolic pressure." 

(3). Sleep. The effect of sleep on arterial 

press cure / 
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pressure depends upon the nature of the sleep, If 

the sleep be sound there is a fall of from 10 to 

20 m.m. or even more in the systolic pressure, 

with a fall also in the diastolic, both as a 

result of lessened irrat'í.bility of the nervous 

system, muscular relaxation, and vascular dilatation, 

the pulse being slowed by 20 beats per minute. The 

pressures are lowest during the 1st few hours and 

gradually rise again towards the hour of waking. 

Writing on the question of disturbed sleep Prof. 

McWilliai says, "Observations by the present 

writer on the remarkable rise of pressure that may 

be associated with disturbed sleep, exciting dreams 

of motor effort, nightmares etc, afford an 

explanation (i.e. of the occurrence of cerebral 

haemorrhage sleep). In contrast of definite 

lowering of pressure attending on sound sleep, the 

steep rise during disturbed sleep may reach an 

elevation attained in the same individual in the 

waking state only during vigorous or aven violent 

muscular exertion -- for example, systolic pressure 

rises to 182 and 200 ¡i,m. from normal levels of 125 

to 130 m.m. respectively, while diastolic pressure 

rises from 75 to 105 ti.m," 

(4). Rest. The combination of muscular relaxation 

and mental quietude produces similar effects to 

those observed during sleep, though to a less degree. 

(5) , Exercise. The effect of exercise upon arterial 

pressure depends upon the nature of the exercise, 

(30) 
McCurdy has shown that in exercises of effort or 

strength, e.g. lifting a very heavy weight, the 

rise / 
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of arterial pressure is great !from 93 and 127 m.rn. 

to 146 and 210 !ram.) while the pulse rate is not 

ccuickened in proportion. Th' muscles of the limb 

are rigidly contracted causing a great increase of 

peripheral resistance, and the thorax is fixed in 

order tc give a better purchase to the contracting 

muscles, thus hindering the work of the heart. 

In healthy subjects, increase in blood pressure 

accompanying physical exertion is in direct 

proportion to the voluntary effort required and the 

amount of work done. The rise of arterial pressure 

depends on whether the individual is accustomed or 

unaccustomed to the particular exercise. 

Unaccustomed kinds of exertion which invo.ve 

mental effort produce a much greater rise than is 

caused by an equivalent amount of routine work, as 

for example, the flushed face of one learning to 

cycle. The mental concentration which of itself 

j will cause a rise of arterial pressure is superadded 

to the rise produced by the exercise itself. Both 

pbychical and physical factors influence the systolic 

more than the diastolic pressure. 

"Mild muscular exercise, such as walking, tends 

to lower the minimal pressure, whilst augmenting 

the blood flow, pulse rate, and differential 

pressure. More strenuous exertion increases all of 

these, and if very severs, the initial rise of 

pre,ure may be extreme, particularly in those 

unused to manual labour, through lack of automatic 

adaptation tc such efforts. 

arduous / 

In men given to 
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muscular work, arterial pressures, tested during 

the intervals of rest, range habitually below the 
(31) 

average," 
u 

The heart beats more quickly during muscular work 

owing to inhibition of the vague nerve and stimulat- 

ion of the accelerator nerve, In addition to this 

nervous control, there are other influences at work, 

The products of muscular activity act on the heart 

directly and indirectly through the nervous system. 

Carbon dioxide is one of the most important cf these 

metabolite and it quickens the rate of the heart, 
(32) 

as shewn by Henderson. Sarcolactic acid may also 

influence the heart directly or indirectly. 

"The temperature of the body rises during muscular 

activity, it may be as high as 102°F in a healthy 

man, and it is known that the heart responds to an 

increased temperature by a more rapid beat. In 

addition vasomotor changes occur, more blood goes 

to the active muscles and more to the skin when 

the temperature rises." 

"The response of the heart to muscular work and 

to rest is so extremely rapid that it would appear 

to be due in the first place to nervous influences; 

the effects of metabolites and cf the rise in the 

temperature of the body develop more slowly and 

persist for a considerable time after the work 4as 

(33). 
ceased," 

During muscular work the peripheral resistance 

varies; the vessels supplying the muscles are 

dilated, and, if the exercise is continued and the 

temperature / 
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of the body rises, the cutaneous arterioles expand; 

that is forms of exercise other than feats of 

strength such as lifting heavy weights. 

(6), Fatigue, if the exertion be so prolonged and 

excessive as to trench upon the reserve power of 

the heart, fatigue ensues. After a transitory rise 

of pressure, mainly systolic, due to an effort on 

the part of the vaso- constrictor centre to maintain 

the pressilxe head, the centre becomes depressed, 

with resultant fall of maximal and minimal 

pressures. This pulse rate diminishes and dyspnoea 

and other subjective symptoms appear. 

(7) . Posture, The change, which occur in pressure 

and pulse rate on rising from the sitting to the 

standing posture are widely variable in different 

individuals, and there is ne evidence that the 

reaction in blood pressure can be taken as an 

index of physical fitness. 

(8) . Food. "The influence of the taking of food on 

blood pressurP is not yet definitely established. 

Probably immediately after meals, a slight rise 

occurs in the systolic pressure, which results 

from gastric filling, accompanied by a constant 

fall in the diastolic pressure, even up to 20 m.m. 

independently of the time of day. This is speedily 

succeeded by a drop in the systolic pressure to 

below standard level, coincident with the period 

of active stomach secretion. Finally there is 

another rise probably due tc intestinal distension 
4) 

with food." 

(9) . Fasting. 
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Fasting induces a gradual fall in both pressures 

which rapidly return to normal when the at is 
broken. 

(10). Higher Centres. The effect of fear, anger, 

emotion, worry, anxiety, pain, and mental activity 

depends largely upon the temperament of the 

individual. Nervous people are more susceptible 

than those of a placid nature. These mental 

phenomena produce a rise of systolic pressure, by 

stimulating the vaso -constrictor centre. In normal 

persons it is usually only the systolic pressure 

that varies. 

(il) . Respiration. During inspiration, the negative 

pressure in the thorax is increased, causing a 

dilatation of the pulmonary capillaries. This 

increases the capacity of the pulmonary circulation 

so that it can hold 1/12th-of the blood volume (it 

holds 1/18th of the blood volume during expiration)., 

Some of the blood expelled by the right heart is 

thus retained in the pulmonary circulation, and 

less blood reaches the left '::part and consequently 

the left ventricular output falls. This causes a 

fall in the systemic blood pressure. During 

expiration the intrathoracic negative pressure i:3 

diminished; some blood is squeezed out in consequence 

from the pulmonary bed. The left heart receives 

this blood in addition to that expelled from th`= 

right heart, and so The blood pressure rises. 

The inspiratory desc4,nt cf the diaphragm and 

the in reared negative pressure in the thorax 

increase. 
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the venous return to tIle heart. In some subjects 

the rats of the heart is increased during inspirat- 

ion and slowed during expiration. This i s co=on 

in children and is known as "youthful irregularity". 

Thus: (1) the varying capacity of the pulmonaxyJbed 

lowers the blood pressure in inspiration and raised 

it during expiration. 

(ii) . the changes of the venous return and the 

heart rate which occur during respiration tend to 

produce exactly thc.7 reverse effects. In man, the 

total effect of respiration on blond pressure is 

negligible. 

(12). Biochemical Factors. There are two main 

pressor substances generated in the body, namely 

adrenalin and pituitrin. There is no reliable 

evidence that adrenalin is responsible or necessary 

for the maintainence of normal vasomotor to nc at 

rest. Curing exertion adrenalin may be secreted 

and help to redistribute the blood to the active 

parts. There is no evidence that pituitrin 

regulates arteriolar tone, though it is believed to 

be responsible for the tone of the capillaries. 

Significance of Systolic Arterial Pressure. The 

systolic arterial pressure indicates the maximum 

cardiac energy at any given moment, together with 

the degree of peripheral resistance. It fluctuates 

within wider physiological limits, being modified 

by sleep, posture, rest, food, ?xercise, emotion 

etc. The more or lees regular transitory elevations 

of the systolic pressure above the more stable 

diastolic / 
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,pressure constitutes the pulse. 

Significances of the Diastolic Arterial Pressure: 

"The diastolic arterial pressure is a measure of 

peripheral resistance and vasomotor nervous tone, it 

is a measure at the moment of a variable burden 

which, during the life of the individual the 

arteries and the aortic valves must continually 

bear, and from which there ie no cescaps, whilst the 

maximal pressure ndicat' s only an intermittent 
(35) 

and superadded load." 

Significance cf Pulse Pressure:- As a rule the 

higher the systolic pressure the greater the pulse 

pressure. Pulse pressure also depends on pulse 

rate, the slower the pulse the larger the pulse 

pressure and vice versa. 
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METHODS OF ESTIMATING ARTERIAL BLOOD PRESSURE. 

"It is now usually accepted that attempts to 

estimate blood pressure by means of the tactile 

sense alone, without instrumental aid, are misleading 

and unreliable. It is quit, impossible to determine, 

even approximately, 1) he diastolic pressure, without 

instrumental aid". Utilisation of an instrument 

is the only way in which an accurate estimation of 

both the systolic and diastolic indices can be 

obtained, and, what is even more important, recorded. 

There are four methods of estimating arterial 

blood pressure with the aid of an instrument, namely 

(1) . Tactile or Palpatory Method. 

(2) . Vibratory Method. 

(3) . Oscillatory Method. 

(4) . Auscultatory or Auditory Method. 
(2) 

(1). Tactile or Palpatory Method:- Von Basch first 

devised a clinical method of estimating systolic 

pressure in man. He "employed pelote consisting of a 

glass funnel connected by a rubber tube with a 

mercury manometer, the open end of the funnel being 

Closed by an elastic membrane. The pelote and 

tubing were filled with water. The systolic pressure 

was determined by compressing an artery, such as the 

radial or temporal, between the pelote and the 

underlying bone, at the same time feeling the pulse 

beyond the site of pressure. The force required to 

obliterate the pulse could than be calculated by 
(3). 

means of the manometer." Riva Rocci was the 

first / 



first / 

to introduce an armlet as a means of compressing the 

artery. 

Strasburger in 1904 described a method of obtaining 
(4) 

a tactile diastolic index. F. A. Fought described 

the present method of estimating the diastolic 

pressure, thus, It will be noted that at first the 

pulse is very feeble and thready in character, and 

oontinues so for a tune, when, as the pressure falls, 

it will suddenly assume the full bounding character 

of the pulse in aortic regurgitation. At the 

moment when the change occurs, the height of the 

mercury column will represent the diastolic pressure. 

The systolic index is taken at the point at which 

the radial pulse is felt on decompression, following 

obliteration by an armlet compressing the brachial 
(5) 

artery in the upper arm. Halls Dally places the 

finger below the bell of the stethoscope and 

palpates the brachial artery, and states when the 

first pulsation will be found closely to correspond 

with the first audible click, whilst the last notable 

vibration coincides with the last loud thud. Often 

the brachial artery lies too deeply or is so 

embedded in fat as to make this proceedure impossible, 

The Advantage of this method is its simplicity and 

practicality. 

The disadvantages of this method are: - 

(1). There is great individual differences in the 

keenness of the tactile sense. 

(2). The diastolic index is not sufficiently precise. 

This is of great importance because the smaller 

variations / 
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are, in clinical significance are on an equality 

with the more ample ones of the systolic pressure. 

"The proposed tactile diastolic criterion falls far 

short of this requirement (accuracy) being less 
(6) 

definite than that of the systolic blood pressure," 

After considerable and thorough investigation of 

this method, McWilliam and Spencer Melvin write 

"methods of estimating diastolic pressure by exam- 

ination (palpatory or graphic) of changes occurring 

in th' artery peripheral to the armlet (Strassburger, 

Masing, Sahli, Bingel) are not recommended, their 

indications being dubious, and their interpretations 

unreliable," 

Difference between tactile slstolic index and the 

auscultatory systolic index:- Opinions vary as to 

the exact difference between the tactile systolic 

index and the auscultatory systolic index, is due to 

a large extent to individual differences in the 

keenness of the tactile sense, and other factors, 

such as persons with cardiac disease being included 

in the series of observations. It is universally 

agreed, however, and may be taken as fact, that the 

auscultatory systolic index is higher than the 

tactile one. If it were not so in their cases, 

(3) 
Spencer Melvin and Murray rejected the persons from 

the series of observations. 

The average differences given by various 

investigators are: - 
(9) 

Korotkoff 10 -12 m. m, 

(10) 
Gi t t i nga 16.7 m. m. 



1 1 ' 

Warf ie ld 6-.14 m, m, 
(12) 

Prendergast 5.10 m,m, 
(13) 

Swan 10 m. m, (200 cases mostly abnormal). 
(14) 

Kilgore 12.7 m, m. 
(15) 

Oliver 3 -5 m. m. 
(16) 

Stocks and Karn write "In order to determine 

more completely whether the difference between 

readings obtained by the two methods (auscultatory 

and palpatory) was affected by age, we made a 

duplicate series of readings on some 250 boys of 

ages 5 -13 years." Briefly their results are:- 

Age. Difference. 

of 5 2.66 me m, Hg, 

¡ 

8 5,26 m.m, Hg. 

10, 5 8-14 m, m, Hg. 

12 10.26 mom. Hg, 

13.5 12.05 m, m, Hg. 

15.5 14.22 m, m, Hg. 

Continuing, they write "These figures indicate that 

the discrdpaney between average readings obtained by 

the two methods progressively increases from 2...3 m.m, 

at age of 5 to about 14 m, m, at age of 16 years." 

Personally, in the cases I have done, I have 

noticed that in young children aged 5-6 the tactile 

systolic closely approximated the auditory systolic 

indax, but as the age of the children advanced the 

difference became more pronounced in the majority of 

observations, and was equal to about 10_12 m, m, 

Figures in connection with this were not taken, as 

the tactile method was used only as a check on the 

application of the auditory method after the manner 

recommended / 
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by McWill am and his colleagues. 
(17) 

Stocks and Karn came to the conclusion that the 

auscultatory method was much superior to the tactile 

method and this is an opinion that is almost 

universal. 

(2) . Vibratory Method: - 

This method is really a modification of the 

tactile metnod for the special purpose of determining 

the diastolic blood pressure. The phenomena forming 

the basis of this method were first published by 

Ekret in 1909. 

On decompression following obliteration, a finger 

on the brachial artery feels first the beat indicat- 

ing the tactile systolic index. On further 

decompression the finger feels feeble normal beats 

which gradually become more pronounced, till a 

sense of vibration is felt. As the pressure falls 

the vibration becomes accentuated then gradually 

wanes, to be replaced by normal beats once more. 

The vibrations last for about 5 m.m. of the pressure 

scale, and disappear on decompression about 2 -3 m.m. 

lower than they appeared on compression. 

The diastolic point is taken as that pressure 

at which the first normal beat follows a vibrating 

beat on decompression. 

"The results are very accurate and closely 

correspond with figures iven by the auscultatory or 

(18). 

oscillatory methods." "When the first thud 

of the 3rd phase is heard, a finger palpating the 

brachial artery feels a sense of vibration 
which is 

lost / 
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at once as soon as the last loud thud has been heard. 

This change from vibration to no vibration marks the 

change from the 3rd to 4th phases and is strongly 

recommended by Gallavardin as a reliable means of 
(19). 

estimating accurately the diastolic index ". 

The greatest disadvantage of this method is that 

it calls still more upon the keenness of the 

tactile sense, than does the estimation of the 

systolic palpatory index. Further, in 4-10 %a of 

cases, the diastolic index cannot be determined. 
(20) 

McWilliam and Spencer Melvin state "that its 

indications are dubious" and their interpretations 

doubtful." 

(3), Oscillatory Method:- 

Maxey in 1876, introduced the oscillatory 

method for determining the diastolic pressure by 

means of his sphygmoscope. In ordinary manometers, 

oscillation has been relied on mainly as a visual 

indication of the diastolic pressure only. In 

graphic recording sphygmanometers (e.g. Erlanger's 

Apparatus by means of which the oscillations are 

recorded graphically on blackened paper travelling 

on a moving drum) and the visual sphgmo-- oscillometer 

of Pachan, the behaviour of oscillation under 

decompression of the armlet is accepted as the 

criterion of both pressures. Using Pachan's 

instrument, small oscillations are first seen on 

decompression, which become larger and then decrease 

in sizes It is impossible to stop the oscillations 

even / 
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even 

when the pressure is raised 50 m.m, above the 

systolic pressure. 

The indications of this method are:- 

(1). The systolic pressure : - is that pressure at 

which the first large oscillations occur on 

decompression. 

(2). The diastolic pressure:- is now taken as that 

point at which the large oscillations undergo 

a sudden and marked diminuition in their size. 

"The difficulty in determining the readings lies 

essentially in the fact that often there are 

oscillations above the systolic figure and below 

the diastolic." "In about 8% of cases it is 

impossible to determine the diastolic pressure by the 

oscillatory method as there no sharp point of 
(21), 

demarcation between the two types of waves." 

"The oscillatory method is only satisfactory with 
(22), 

accurate laboratory instruments." 
(2 3) 

Weysse and Lutz in an investigation on healthy 

subjects were unable to make a reading in 37% of 

their tracings. 

The sudden dimimit ion in the size of the maximum 

oscillations corresponds closely with auditory 
(24). 

results. 

"The arterial wall has a considerable disturbing 

influence on the oscillatory method, and in many 

cases of thickening of the brachial artery reading 
(25), 

of an exact index is very difficult." 

(4). The Auscultatory or Auditory method:- - t2T 
In 1905 Korotkow of Petrograd guided by 

experimental / 
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data proposed the use of the stethoscope for 

determining the arterial blood pressure in man and 

Krylow, a physician in Petrograd was first to adopt 

it for Clinical observation. 
(27) 

Oliver was the first to publish results using 

the auditory method, in this country. 

(a). The auscultatory Phenomena:- 

If the bell of a stethoscope be placed over the 

brachial artery at thebend of the elbow during 

gradual decompression, following obliteration of 

that artery by means of an armlet, suddenly a 

sound in the artery is tc be heard. As 

decompression continues the sounds persist, though 

they alter in character, till they begin to fade, 

and silence follows. 

"The production of these sounds in the artery 

depend upon:- (1) external pressure. 

(2) .a sufficient velocity of current( 
8) 

(3) vibration of the arterial wall." 

MoWilliam and his assistants have shewn that the 

sounds are produced by vibration of the walls of 

the artery compressed by the armlet. The sounds 

are not so loud nor so clear on compression as on 

decompression. 

The character of the sounds alters as the 

pressure falls, and it was found that there was 

a regular succession of variations of 
the s(2nnj. 

These variations, as described by H. Hinger first 

and now accepted by all, fall into five distinct 

phases / 
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of sound. These phases are: - 

(1). Clicks. 

(2) . Murmurs. 

(3)e Thuds. 

(4) . Dull sounds. 

(5). Silence. 

(1). The First Point:- The first point coim ides 

with the appearance ofthe first Click or clear sound, 

and marks the level of the systolic arterial 

pressure These Clicks constitute the first phase 

which is usually of short duration, lasting for 

only a few millimetres of the pressure scale. The 

sounds are small and light, and often take on a 

murmuring tore early. The first click is often 

clearer and sharper than the few that immediately 

follow. "The sounds are light because only the 

crest of the systolic wave which causes the walls 

of the artery to separate with the least amount of 

vibration. The duration of the opening of the 

artery is brief and the amount of blood in 

circulation is minimal, both of which conditions are 

unfavourable to the production of any considerable 
(30). 

blood murmur." 

(2), Second Phase:- The second phase commences 

when a soft blowing murmur is added to, or entirely 

replaces the clicks of the first phase. It is due 

to whorls in the blood current as it traverses the 

arterial constriction and returns from a raised to 

a lowered pressure on entering the uncompressed 

part / 
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of the artery. 

"If the pressure in the distal segment of the 

artery is raised (e.g. Eunardh's bandage applied to 

middle 1 /3rd of forearm raising the external 

pressure, by prolonged compression sufficient to 

produce venous stasis) the murmur disappears and 

can be brought back by reducing the pressure in the 

distal segment. Though the phenomena are related 
(31) 

to the blood, arterial bonus may affect it." 

(3). Third Phase:- This phase commences when the 

murmur of the second phase gives way to a series of 

sounds which are of a definite thudding character. 

These thuds become more accentuated and throbbing 

as the pressure falls till they reach a crescendo 

at the end of the phase. This series of thudding 

sounds coincides with the phase of brachial 

vibration. The artery is not collapsed but is 

being opened by each larger systolic wave. 

"The third phase is directly related to the tone 

of the artery. The greater the arterial tone the 

louder and more thudding is the sound for the same 

blood wave. The sympathetic increases the tone 

thus regulating the sonorous properties of the 

arterial wall. This sympathetic action is evoked 
(32). 

by the constriction of the armlet." 

Sounds produced in the wall of the artery by 

this brusque opening are directly proportional to 

forces of opening and closing. "A loud tone may be 

produced by a stiff artery and a slow stream, or by 

an / 
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(33). 
elastic artery and a rapid stream." 

"The third phase "I believe to be a useful guide 

in estimating the tone and vigour of the heart; 

for when there is cardiac weakness, the range of 

maximum throb is shortened, and the loudness of it 

reduved; and when the vigour of the heart is 

restored, the is lengthened, and the throb 
e 

becomes louder." I have found this to be 

true in all the cases (healthy children) quoted 

below. Before exercise the five phases were, in 

the large majority of cases, clear and distinct, but 

after exercise, which caused considerable increase 

in the cardiac output, the second phase was missing. 

The third stage commenced immediately after the 

clicks of the firct stage. The thuds were greatly 

accentuated, and the phase considerably lengthened. 

(4)e Fourth Phase:- This commences the instant the 

terminal loudest thuds of the 3rd phase abruptly lose 

their special quality and are succeeded by a zone 

of muffled and dull sounds. These dull sounds tail 

off into silence of the fifth phase. The sounds 

are inconstant, dull, weak, and sometimes barely 

perceptible, being proportional to the suddenness 

and amplitude of the oscillations of the artery. 

It is due to a change from an external pressure 

sufficient to cause distortion of the arterial wall 

to one that is just equal to the internal diastolic 

pressure. 

The first dull sound of this phase is taken as 

the auditory diastolic index. 

The / 
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duration of the fourth phase has been somewhat 

disputed, McWill.iam, Spencer Melvin, and Murray 

state that the duration of the fourth phase may 

extend from a few millimetres to 30 m.m. or even 

55 mime 
(36) 

Judson & Nicholson estimating the arterial blood 

pressure in 2,300 children aged from 3 .. 15 years 

give the following results as regards the length 

of the 4th phase:- 

(35) 

Ag. Duration of 4th Phase. 

3. 

4. 

5 
6. 

7. 

8. 

9. 

10, 

11, 

12, 

13. 

14. 

15. 

16.8 m.m. Hg. 

12.6 m. m. Hg. 

14.0 m. m. Hg. 

12.6 m. m. Hg. 

15.0 m.m. Hg. 

18.6 m.m. Hg. 

12.2 m.m. Hg. 

17.3 m. m. Hg. 

13.4 m. m. Hg. 

22.0 m. m. Hg. 

16.2 m.m. Hg. 

15,5 m. m. Hg. 

18.2 m.m. Hg. 

Average 15.7 

There is little or no difference in this series 

between the duration of the 4th phase in children 

of three years of age and children of fifteen years 

of age. 



(37) 
Goodman and Howell state average length of 4th phase 

(38) 
is 6 m, m. Warfield says 2-4 m. m. with normal blood 

pressure, but with high blood pressure never less 

than 6 m. m. and sometimes as high as 16 m. m. 
(39) 

MoWilliam in a communication to Oliver states "In the 

majority of hospital oases, and of middle-aged and 

elderly persons and in young children, the fourth 

phase is very short, and in subjects with thickened 

arteries and high arterial pressure, it is especially 

so, or almost absent, but in young adults (men and 

women) it is frequently considerably extended," 

The auscultatory phenomena have been depicted 
(40) 

graphically by Halls Dally and has been copied below. 

Auditory Sequence of Sounds. 
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(1). Clicks. (II). Murmurs. (III) Thuds. (IV) Dull 

Sounds. (V) Silence. 

M. Zone of murmurs caused by eddies in blood 

current. 

T. Zone / 
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of thuds caused by vibrations of arterial wall. 

S. Level of systolic pressure. 

D. Level of diastolic pressure. 

(b)e Analysis of the Five Phases of Sound: - 

"Gittings, Ehert, Bord, Gallavardin, Tixier, and 

Barbier, have carried out experimental and clinical 

researches on the five phases of sound. They have 

established the presence of two zones in the curve 

of sound: - 

(1) . Occupying the upper half of the curve with 

its maximum at systolic pressure, caused by whorls 

in the blood current, partaking ordinarily of the 

character of murmurs, and (2) occupying the lower 

half of the curve with its maximum near the diastolic 

pressure, composed of sounds originating in the 

vessel wall, and where intensity is clearly related 

to the state of excitability of the periarterial 

sympathetic systems Normally these two zones 

overlap in the middle of the auditory curve, which 

is the synthesis of these two zones of different 

(41). 
origin." 

(c), The Auditory Systolic Index:® The first click 

heard on decompression after obliteration is the 

systolic index. All observers agree that this is 

the case. 

(d). The Auditory Diastolic Index: - A great deal of 

controversy has been waged concerning the part of 

the auditory curve to be taken as the true diastolic 

pressure. Korotkoff gave as his criterion the 

"end tone ", but many observers following him took 

the / 
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disappearance of the throb on decompression as the 

best indication of diastolic pressure. It 

possesses the quality of sharp definition. 

Since then extensive investigation of this point 

has been carried out by workers on the continent 

and in this country, and the result of these 

investigations shew that the beginning of the fourth 

phase is a very accurate guide to the intra-arterial 

diastolic pressure. McWilliam, Spencer Melvin, 
(42) 

and Murray of Aberdeen have shewn definitely that 

this is the point. Their research on animals and 

man, by experiments and clinical observations was 

exhaustive. They write "one observer made the 

auditory observations, and read Off the armlet 

pressures as shewn by the valved manometers. The 

observers frequently changed places and repeated the 

estimations.' 

'The auditory phenomena were very marked and 

characteristic, the phases corresponding with those 

in man, and in a circulatory schema. The systolic 

auditory index was found to be correct. The 

auditory diastolic index, constituted by a sudden 

dulling and weakening of the sound at a certain 

point proved a very accurate guide to the intra- 

arterial diastolic pressure as sheen by the minimum 

manometer. Extinction of sound was much later. 

Considerable variation in pressure and pulse rate were 

induced in the course of these observations with no 

impairment of the accuracy of the results." 
(43) Ithinktho Halls Dally writes "Personally, 

objections / 
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on the ground of expediency to acknowledging the 

beginning of the fourth phase as the true index of 

diastolic pressure are more fanciful than real, for 

given average auditory acuity and reasonable care 

and attention, no difficulty is experienced in noting 

the exact transition from loud to dull sounds in a 

normal auditory curvee" 
(44) (45). 

Oliver agrees with this, also Warfield, 
(46). 

Kilgore, 
(47). 

Stone. 
(48). 

and Stocks and Karn, 

To mention a few of the advocates of the 4th point 

as the diastolic index, 



MAIN SOURCES OF FALLACY IN ESTIMATION OF ARTERIAL 

PRESSURE BY THE AUDITORY METHOD, 

Sources of Fallacy in estimation of the arterial 

pressure by the Auditory Method are few and can 

usually be avoided by care. They are:- 

(1), An obstructed flow of blood through the 

brachial artery impairs the validity of the 

auditory criteria, This may arise from 

(a) the stasis of blood in the limb distal 

to the armlet, resulting from unnecessarily 

prolonged constriction, or, (b) an 

excessively small calibre of the brachial 

artery or its continuation in the forearm. 

(2). If the bell of the stethoscope is not placed 

directly over the brachial artery, or if it 

is pressed unduly hard on the artery, the 

readings will be fallacious, 

(3). In many oases of aortic incompetence the 

well -known sound (systolic thud, or shock, 

and sometimes the double murmur of Durozierz)1 

make the auditory method inapplicable. 

(4). An extremely low pulse pressure, due to 

small cardiac output (feeble heart and 

excessive pulse rate etc;), with relaxed 

peripheral vessels gives erroneous results. 

(5) . Considerable adiposity or oedema of the limb 

may interfere with the accuracy of the 

auditory method, 

(6). Arterial Hypertonic Spasm:- This may be (1) 

Transitory when it is an emotional effect, 

and / 
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with due care and reassurance of the patient, 

can eventually be eliminated; or (2) continued, 

when it is due to sympathetic hypertonus, and 

can be overcome by digital pressure over the 

artery. This definitely influences the 

compressibility of the artery but in the case 

of the brachial artery in children this 

factor is negligible. 

In the first four of the conditions mentioned 

insufficiency of flow is the leading source of 

fallacy; the sound on decompression being delayed. 

This undue lowering of the upper limit is easily 

recognised, and especially so, if the tactile 

method is used as a check in the routine 

estimation of the systolic pressure by the auditory 

method. 
(49) 

Halls Daily writes, "Upon compressibility 

arterial thickening has no effect, and calcification 

only a slight effect; it is contractian that tells. 

Hdnce the whole matter may be summed up by the 

statement that in the majority of arterial pressure 

determinations the state of the arterial wall is 

inconsiderable, whether in healthy or diseased 

conditions, but that in some abnormally resistant 

arteries heightened readings of systolic pressure 

may be obtained. In these cases the method of 

preliminary digital compression of the brachial 

artery to remove resistance as recommended by 

McWilliam, Spencer Melvin, Murray and Kesson, is, 

in / 
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my experience, of greatest value in minimising 

the error of overestimation," 

Conclusions: - 

Clinically the auditory method manifests a 

superiority over the other methods because: - 

(1). It is simple and quick. 

(2), The systolic and diastolic indices are more 

definite and more easily estimated than by 

the other methods. 

(3). It is accurate. 

(4). It avoids discomfort to the patient, and 

reflex disturbance of the whole circulation 

by prolonged constriction. 

The auditory method has its limitations, and the 

best proceedure is the routine employment of a 

combined auditory tactile method.. 
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PREVIOUS WORK, 

(1), Normal Blood Pressure in Children, 

The first work upon the subject of blood pressure 
(1) 

in children was performed by Friedman in 1893, 
(2 ) 

but he drew no definite conclusions. Von Basch 

using his tcnometer, took the systolic pressure of 

68 children in Monti's Clinic in Vienna in 1894. 

Their resulte are of interest historically rather 

than clinically, 
(3) 

Stowell of New York in 1908 made observations of 

the systolic pressure in 216 Children in hospital 

and in private practice, The instrument used was 

the Riva Rocci with a broad arm band, He gives the 

following average systolic pressure (he only recorded 

the systolic pressure) for healthy children, by the 

palpatory method: - 
Table No. 1. 

Age, Systolic Pressure, Age Systolic Pressure 
M, M, Hg, M. M, Hg, 

3 
91 12 111 

4 89 13 107 
5 95 14 110 
6 96 15 109 

Z 
102 

17 103 101 
^ 102 

1r) l@2 
11 102 

W, Kriss using the auscultatory method and taking 

the diastolic index as the commencement of the 

fifth phase. Tho width of the cuff was 5 c, m. 

Her results are:- 
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Table N0 2. 

Age. Systolic Pressure. 
%:, m, H. 

Diastolic Pressure. 
lá1. 111. `1g. 

5 83 76 

6 90 82 

7 90 8 

b 90 88 

9 90 82 

lo 98 90 

11 98 90 

12 99 95 

13 99 95 

14 101 96 

15 101 96 

(5) 
Katzenberger in 1913 measured the blood pressure 

of a number cf children in Germany. The following 

are the average pressures obtained, urging the 

auscultatory method and taking the 5th phase as 

the diastolic index, Cuff 9.5 c,m: 

TABLE NO 3. 

Age. Systolic Pressure. 
m,m. Hg_, 

Diastolic Pressure. 
án,m, Hg, 

5 94.5 54 
6 82.0 53 

8 103,0 55.0 

10 
1°0.6 

. b85 . 

12 108.á 8.2 
13. 107.7 70.2 
14. 115.2 71.2 
15. --- --- 

(-6) 

Judson and Nicholson using Nicholson's modificat- 

ion / 



ion / 

of Erlangers Sphymanomoter took the Systolic and 

Diastolic pr3asure of 2,300 Americani: school 

children, The patients were in the recumbent 

posture and the commencement of the 4th phase 

was taken as the diastolic criterion, The width 

of the cuff used was 9 cm, in children aged 5, 6 

and 7 years, and 13 c.m, for all children over 

7 years, The following is their table of 

averages for healthy children, 
Table No 4, 

( 
l§,- 

Widffii 

C6LFF 

No. of 
CÁ5[=5 

Mean SySYólic 
PssuYa 
m. m. N$ 

l Nero? Diasl'olrc 
Prëssu 

M. m. N 

djeaR fLLlse.ressa^e 

m. rrs, lie 

Mleait "Pulse -14l'c 

$caliper 
in l n u r. 

S q 6g g16 60 0 31 6 93 

6 Q "o 93S 636' 303 95 

T 9 /45 87.4 64..2 23 y 8Y ' 

8 13 us 93.0 5'96 33-4. St 

9 /3 144 91 7 Z2-2 .29S 94. 

/0 13 203 99 0 646 34.4. 87 

II /3 I iéq 9S'9 62.3 335 87 

IZ 13 94 99.9 s94,0 403 89 

13 13 i0 101/,0 63z 30g 96 

/y, /3 1r.3 /05S 637 42/ 84 

15 /3 35 996 619 37.7 8G. 

(7) 
Melvin and Murrayusing the auscultatory method 

checked by the palpatory method estimated the blood 

pressure in 37 children, Their results were:- 
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TABLE No. 5, 

6 

8 

9 

/o 

/! 

// 
n° ILWBO 

wtse `Ra4e. 
-I3 ?er Ìnia..{e 

Ifea.. Sroe:e_ 
u..t1i.11;., Í'K9su-re. 

gq 6 
_-- 

3 

--5 
g9-o 

2 /06.0 /30 
3 4. 0 1o8.6 

4- 9g5 r 
3 S4 6 /a6o 
s 
6 

2 

2 

8. /04:8 

'Wt.'S uq6 
920 uo.o 

93-0 95.0 

86'10 107a 

meal! kWa..4.1-otA:c.. 

iena,ue. innn.Ht 

6so 
7Q.0 

68 3 
7.2 . 

72.3 

7o S 

?'S6 

7S7 
yoo 
730 

(8) 
Faber and James made systolic and diastolic 

observations on 651 boys and 450 girls using the 

auscultatory method, and a cuff of 10 c.m, width. 

The patients were in the sitting position during 

the observations. The following table represents 

their average findings. 

ABLE 6 

As, 

¡ ea... Srlit-Ge. 
II rfre........e m.nt. ili. 

Rea.. SJ,:ai+.!^ei:e- 

reei+a.....e. OUP/. H$ 

IT(ea,... Pu.P.., 

oe.o-a...rc. fn. m. IV 

3- qz . s 62-7 3o1 
6 94- 3" 64-0 305 
7 973 66-4- 3o -q 
g qq2 667 325 
q /00q 

4 

678 331 
ro Mg .4. 68'4 335 - 
/1 /o4 1 6qq 34.2 
l2 io5q 711 34.4 
13 ioYb 7/9 357 
/LE oI 733 368 
15 ti22 74-4 - 31.6 

And lastly the work of Stocks and Yarn ' 
a 

) . This is 

the / 
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the / 

most recent work upon the subject. They inves- 

tigated, among others 901 children between the ages 

of 5 and 15 years, The auscultatory method was 

employed and the commencement of the 4th phase was 

taken as the diastolic index. The observations 

were made upon the children in the sitting position. 

The width of cuff used was 12 c.m. The following 

comprises the mean pressures. 

TABLE NO, 7. 
(Males). 

Average Systolic & Diastolic Pressures at Diff. Ages. 

úk Ors ú.0 . 

1e5.reft. 
P,ra..u.re . m.m.I4E 

me,.,.9-eec 
Pre.4..re rnat.1-4 

t,:, 
PrCaa,..,-e, m. Ill .µ;, 

a" 36 ss2.7 
6 /3 8$'33 
7 33 w So Sr. 90 34..-/0 

g 6q 

6g 
96 &3 

9834 
s'g S6 37. 31 

9 6223 3644.__ 

3g25 /o gg /01.2S' 

/op yq 
/op 9S 
uoo3 

63.06 
1/ VS 

/4.3 

/35 

bS /S' 

67.72 
6q ,Yo 

4-1* .2o 

4A .56 

4/37 
/Z 

/3 

/lt. l2q //3'Sl VR irk 4363 
/5 I/O r23,57... 743Z 44. 7'11 

(10) 
A. Nizzoli made an investigation of the relation of 

blood viscosity to blood pressure by an analysis 

of 2278 cases in children. He was unable to find 

any constant ratio between the two. 

(11). Variation in Blood Pressure Associated with 
Variation in Body Weight and Height, 

(11) 
H, W, Cook stated that the normal pressure in 

children varied rather widely because of many 

factors, height, weight, and size of arm. Thus 

altho / 
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althc / 

such a pressure may be called high for a child of a 

certain age, and another low, each reading must be 

judged by the circumstances of the case. 
(12) 

Frau Wolfensohn -Kriss in 1910 working in Sahli's 

Clinic studied the relation between height and 

weight and blood pressure (she only recorded the 

systolic pressure) . Her conclusions are:- - 

(1). Blood Pressure increases with age. 

(2). Blood pressure incfeases with height and weight. 

(3). Children of the same age but of different 

height and weight have different blood pressures. 

(4) . Sex is of no importance. Boys and girls show 

the same blood pressure if their height and 

weight are the same. 
(13) 

May Michael investigated the relation between height 

and weight and blood pressure in 128 children, She 

used the palpatory method with a 9 c.m, cuff. Her 

'results are:- 

TABLE NO 8. 
Comparison of Height and Systolic Blood Pressure, 

Height. Systolic Pressure. 
m. m. Hg, 

3 ft. 6 ins, 99 
4 ft -- 4 ft. 3 ins. 109 
4 ft. 3 ins. - -- 4 ft. 6 ins, 11 
4 ft. 6 ins. - -- 4 ft. 9 ins. 118 
4 ft. 9 ins. --- 5 ft. 120 
5 ft. 125. 

TABLE NO _9. 
Comparison of Weight and Systolic Blood Pressure, 
Weight in Pounds, Systolic Pressure. 

m m H: 
30- 40 

40 - 50 lóó 
50- 6o 107 
6o - 7o 11 
7o - 80 116 
8o - 90 122 
90 - 100 126 

"There / 
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"There is an increase in the systolic pressure with 

an increase in height and weight," 
(14) 

Fought speaking of children, says that the 

physical development factor is more important than 

in adults, and the tallness of the child often has 

a greater bearing on blood pressure than has body 

weight, 
(15) 

Faber and James in their analysis of measurements 

on American school children dismiss the matter in a 

footnote by saying that they find the range of 

distribution of blood pressure with height and 

weight to be as great as with ago, 
(16) 

Stocks and Karn made a study of relationship 

between age, height, weight and blood pressure, They 

came to the following conclusion, "Blood Pressure 

is correlated with bodily development apart from 

age, The systolic pressure is positively 

correlated with body weight, but not with height 

when other factors are constant, whereas the recaerse 

is the case for the diastolic pressure," 
(17) 

Dunham made a study of the relationship between 

age, body weight, and blood pressure in a group cf 

8,64.5 American Army officers, He states, "The 

basic data have been arranged in age and weight 

groups, and the means and standard deviations 

computed for each group, These show that increase 

in age or overweight is associated with an increase 

in systolic and diastolic blood pressure, but that 

such increase is not great for the large proportion 

of groups studied," 

(III), Relation of Posture to Blood Pressure, 
(18) 

Barach and Marks in 1913 experimenting on men 

of / 
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of / 

15-30 years of age showed that by passively 

rotating the body from the erect to the horizontal 

position, a rise in systolic and pulse pressure 

and a fall in diastolic pressure usually resulted. 
(19) 

Henderson and Haggard found in the case of 10 

young amen that the pulse rate was slowed on changing 

from the erect to the horizontal, and still further 

retardsd in the head down position, but the 

response in blood pressure was variable. 
(20) 

Barash in 1;;09 working on 48 adults, found a 

rise in systolic and a fall in diastolic and pulse 

pressures on changing from the erect to the 

horizontal. 

All these were passive movements, but the effect 

of active change of posture has been investigated 

by several observers by measuring the blood 

pressure whilst lying down, sitting and standg;.g. 

Their results are, briefly, 
(2 1) 

Stephens in 1904 using 20 male students, found 

that the systolic pressure on the average was high- 

est in the recumbent position, there being little 

difference btween avora ;e sitting and standing. 
(22) 

Crai pton in 1913 found in the case of nor::al 

males that the systolic pressure was higher in the 

standing than in the recumbent position in nt 

persons, but that it may be lower in unfit 

individuals. 
(23) 

Sewall in the case of a few normal persons found 

that the product of the pulse rats and pulse 

pressure was higher when standing than when lying. 
(24) 

Whe s 1 o n 
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Wheelon / 

in 192'-1, found in the case of 66 male students the 

following average results. 

-- - 
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Lee in 1921, taking for material 85 males of 

average age 18 years, found that the systolic 

pressure may be higher or lower in the standing 

than in the recumbent position. 
(2 6) 

Kinney writes, "In a large proportion of both the 

high and the low blood pressure cases, the 

pressure is higher in the standing than in the 

recumbent posture." 
(27) 

Cliver writes the hypotensive effect of recumbent 

rest is well known." 
(28) 

Mortensen found on examination of several hundred 

adults of both sexes that passive postural change 

from the reclining to the standing position caused 

a slight decrease in the systolic pressure and a 

slightly greater rise in the diastolic pressure, 

thus cutting the differential pressure at both 

extremes. There was also a uniform increase in 

the pulse rate. In very few cases was the systolic 

pressure higher in the erect position, and in no 

case was the diastolic pressure lower. 
(29) 

Max Ellis obtained results which, in the main, 

correspond with those of Mortensen. 
(30) 

Stocks. and Karn / 
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(30) 

Stocks and Karn / 

investigated the changes that occurred in 159 

males, and 43 females, on standing after sitting. 

They found that, "In assuming the erect posture 

the systolic pressure may rise or fall or remain 

stationary. Our cases showed a rise of more than 

2 m.m. to occur in about 52% cf males and 26% of 

females whilst a fail of over 2 m.m. occurred in 

about 26% of males and 49% of females; a rise is 

therefore the more common in males and a fall the 

more usual in females, the mean reactions for all 

eases being respectively 4 3.27 and -- .81 m.m. 

(IV) . Effect of Exanthemata in Childhood on Blood 
Pressure. 

(31) 
A. F. Martin found that for a short time after the 

acute exanthemata there is a rise in blood pressure 

with apical bruits and some cardiac dilatation. 

He is cf the opinion that this rise in blood 

pressure may be due to increased secretion of 

adrenalin and to exhaustion of the sympathetic 

nIrvoue system which controls the endocrine system 
(32) 

Stocks and Karn investigated the question if 

the exanthemata (Scarlet Fever, Diptheria, Measles, 

Whooping Cough, and Chicken Pox) had any permanent 

effect upon the systolic pressure. They found 

no evidence of any permanent hypertension resulting 

from the exanthemata. 
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PART II, 



TECHNIQUE, 

(1). Material. The material employed in making the 

di ervations below consisted of 112 boys and 88 

girls, mall 200 children, aged between 5 and 16 

years. The children are inmates of the Sailors' 

Orphan Hanes, Hull, and are all living under the 

same conditions of routine, diet, environment, and 

hours ofwork and amusement. They have to lead 

as physiological a life as possible, by rising 

daily at 6 a.m. , having meals at the same hour 

each day (they are not permitted to eat between 

meals) and retiring to bed early inthe 

evening, (children up to 7 years bed 6 p.a., 
between 7 and 14 years bed 7 p.m., and over 14 

years, bed at 8 p.m.), Their diet is wholesome 

and nourishing, but is characterised by its 

simplicity. All the children have some duties 

to performaccording to their ability and 

d 3velopment. The discipline is strict, They 

are all vaccinated and under medical and dental 

supervision. Each child receives a fortnight of 

holiday in the summer at one of the Society's 

Homes at the seaside where the routine is a little 

relaxed. The homes are arranged so that the 

children receive the maximum benefit of the sun- 

shine and fresh air. 

All the children used in this series of 

observations were in good health and generally 

speaking well developed and of average intelli- 

gence, 

(2). Time, The time at which the observations 



were 

made, was during the afternoon, but two hours 

after the rid --day meal. This time was preferred 

in order to eliminate, as far as possible, the 

effect of food on the arterial pressure. School 

prohibited the observations being carried cut 

during the mcrninee 

(3). Place. The room employed was quiet, and kept 

at or about the same temperature each day by a 

system of central heating. Both light and 

ventilation were excellent. 

(4) . Syphygrnanometer. The sphymanoreter used was 

a mercurial instrument known as the "Banmanometer ". 
(1) 

J. R. Halls Dally writes, "The Baumanometer is the 

only mercurial syphygmanometer, within the author's 

experience, which comprises all the foregoing 

mechanical advantages (namely individual 

calibration of each manometer against a standard; 

and, one arm of the U tube should be shorter and of 

monsiderably larger diameter than the other thus 

forming a reservoir. This eliminates capillary 

action of the mercury column, and avoids smallness 

of the intervals between the divisions on the 

measuring scale. ") . It is simple in construction 

and accurate in registration". Further, Hells 

Daily sent three Baumanometers to the National 

Physics Laboratory at Teddington for independent 

and scientific tests. The report from the 

Director of the laboratory stated that in two of 

the Baumanometers the maximum error in any part of 

the tube was 2 m.m. , while in the remaining 

instrument / 



instrument / 

the maximum error was only 1 m.m. 

The makers give the following guarantee, 

"Every Baumanometer is sold under the perpetual 

guarantee that it is individually calibrated and 

scientifically accurate ". Each instrument is 

calibrated against a standard which in turn has 

been tested against the U S, Bureau of Standards 

manometer at Washington, 

The cuff is 13 c.m. in width, and the same 

cuff and same sphygmanometer weleemployed in every 

observation. 

(5). Posture of the Patient. The patients were 

in the sitting posture for all the observations 

(except those taken in the recumbent posture, 

marked as such, and kept separate from the 

remainder). Beside the chair on which the 

patient was sitting, was a table (which was level 

so that the instrument was on the plcmb) . The 

chair (which could be adjusted to any height) was 

fixed so that when the patient's arm was resting 

on the table it was on the same plane as the heart, 

while the body of the patient was inclined to 

neither side. The patient's left arm was placed 

on the table, flexed at the elbow, and with the 

flexor surface of the foroaem upwards. Care was 

taken that the arm was resting in a perfect state 

of relaxation, with no weight resting on the arm, 

that the patient did nct clutch the table nor 

grip his fingers, and lastly that the limb was 

kept still during the observation. 

The / 
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The / 

operator was seated in a position free f: om strain 

opposite the patient. The, manometer on the table 

Kvas facing the operat^r and was sufficiently high 

tc be on a plane with 

the operator's eye at 

the point of reading. 

(6) . Ad ustmcnt of the Cuff. The left armof the 

patient was bared to the shoulder, and it was 

seen that no clothing was in any way constricting 

the arm. In applying the cuff to the upper arm 

the following precautions were 'waken, namely - 

(1), An air in the bag was squeezed out before 

applying thy, cuff to the arm. (2) . The centre 

of the coscpregsicn bag was placed squarely over 

the brachial artery at the level of the heart. 

(3). The cuff tias not twisted or wrinkled so as 

to produce uneven compression. W. At least 

three inches of the end of the band were tucked 

into the final fold of the wrapping, so as to 

avoid the possibility of it slipping during an 

observation. (5). The arm was not compressed by 

-too tight wrapping of the cuff, nor was the cuff 

applied too lonely. (6). The rubber tubes were 

neither twisted nor rubbing against each other. 

(7). Method of Estimation Employed. The method 

of / 
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estimating the systolic pressure was the a.uscult- 

: atory checked by the palpatory method, In the 

case of the diastolic pressure the auscultatory 

method was employed. 
(2) 

Spencer Melvin and Murray write in reference 

to the application of the auscultatory method to 

children, We were early satisfied that the 

phenomena were not only very definite, but were 

in many cases as definite as those in adults; in 

fact the clearest impression of the sounds we have 

yet obtained, was obtained in the case of a child," 

Personally, I have experienced little or no d iff- 

: iculty in estimating either the systolic or diastolic 

index by the auditory method, In the vast majority 

of cases the phases were, clear, distinct and 

definite. 

(8). Procedure, Before commencing the patient was 

permitted to settle himself comfortably, and to 

become accustomed to his surroundings, while his 

excitement was quitened by reassurance, The 

procedure was bleiefly described to him, After 

adjusting the cuff the bell of a stethoscope was 

placed over the brachial artery at the bend of the 

elbow, and the method demonstrated to the patient 

by way of further reassurance, 

The observations were then commenced, The 

compression bag was rapidly inflated till all sound 

had disappeared, The readings were taken on 

decompression, the first "click (or sound) being 

regarded as the systolic index, and the transition 



from / 

the 3rd to the 4th phases (the 4th point) as the 

diastolic index, This reading was then checked by 

the tactile method (the forearm now being placed 

mid -way between prònation and supination). Three or 

four readings were then taken by the auscultatory 

method, and further readings if any discrepancy 

between the last and previous ones existed. In 

this way a true residual pressure was obtained. 

No one estimation lasted longer than two minutes, 

usually considerably less, so that no venous 

congestion of the limb distal to the armlet occurred. 

A short rest was given the patient between each 

reading, and during these periods of rest the pulse 

rate was estimated. 

(9). Observations on Patients in the Recumbent 

Posture:- After the above estimations had been made 

the patient was placed on a couch of sufficient 

length to permit of his lying perfectly flat on his 

back. Iie was allowed to rest in this position for 

5 minutes when the systolic and diastolic indices 

were again estimated, the same care as regards 

details of technique described above being employed. 

(io). Bhysical Examination of Patients:- The 

previous history, family history, height and weight 

were obtained from the medical cards of each patient 

(Records of the medical history etc. of each child 

are kept by the institution). The patients were 

then subjected to the routine physical examination 

of all the systems, special care being paid to the 

cardiovascular and urinary systems. Morning and 

eveninz / 



evening / 

specimens of the Urine were taken and chemically 

tested for any abnormal products, In no case was 

a microscopical examination cf the urine indicated. 

(11). Observations After Exercise. The patients 

were next sent to do "physical jerks ". They had 

to mark time at the double, simultaneously extending 

and flexing the arms. They were kept at this for 

five minutes timed by a watch. The children were 

accustomed to this particular form of exercise as 

it forms part of their routine drill. 

Immediately after exercise the observations 

were repeated with the patient in the sitting 

posture, the same care being spent on the details 

of technique as previously. The pulse rate was 

also taken. 

The children were then allowed to rest for 

five minutes when the systolic and diastolic press- 

ures, and the pulse rate were again observed,with 

the patient sitting. 

Before every estimation was commenced care was 

taken to see that the mercury in the manometer was 

exactly at zero. 

REFERENCES. 

(1). J. R. Halls Dally "High Blood Pressure" 2nd 
Ed, Nov. 1926, Lend, p.p. 32, 33, 

(2). Spencer Melvin and Murray. Brit. Med, Jcurn. 

April 17, 1915, p.669. 



OBSERVATIONS. 

In all these observations an attempt has been made 

to obtain the true residual pressure in each case, 

because the effect on blood pressure in different 

individuals, of the psychological factor is so 

variable as to form a totally uncertain quantity 
(l) 

with which to reckon. Stccks and Karn took th e 

first series of readings and allowed for any mental 

effect present by correcting the first reading of 

the pulse rate. This mey be admirable in theory, 

but it is questionable in practice. Nature doss 

not always behave according to the estimated 

procrastinations of the mathematician, and blood 

pressure does not always vary with pulse rate in 

a conetant manner. Further. there is great 

variation in the normal pulse rate for different 

individuals under exactly similar conditions as 

regards age, excitement and so on. 

These observations were carried out on children 

in an orphan home. They mix little with the people 

of the outside world, and a new doctor is far from 

an everyday event for them. The year was drawing 

to its close, and the season of festivity was 

approaching. These children looked forward with 

much more excitement of anticipation to Christman 

- than do children of private homes where gifts and 

parties are not so uncommon. The observations 

taken at this time were extraordinary, and every 

attempt to eliminate the psychological factor met 

with only partial success, for the children were 

living in an atmosphere of anticipation and 



excitement. / 

The systolic and diastolic indices obtained were 

high, fcr example, several cf the elder girls 

(aged, 13, L. and 15 years) had a systolic pressure 

of 135 tc 140 m.m. Hg, In order to accustom 

the children as fax as possible with the proceedure 

the observations were continued till the spirit of 

carnival had passed away and Christmas was ancng 

the limbo of forgotten things. Then the 

observations were recommenced so that each case 

has been subject to two examinations; and the 

results of the second series of observations are 

those recorded. 

(1). Age, 

Since the advent of sphygmarometry arterial 

pressures have been arranged in age groups. It 

is long since it was recognised that age was a 

fundamental factor to be taken into consideration 

in deciding the normality or abnormality of a 

given blood pressure. 

Following the time- honoured custom, these 

observations have been arranged according to the 

age of the children, The results obtained in 

the boys are to be found in Table A, 10, and for 

the girls in Table B, 11. 

TABLE A 10, 

If table A 10 be plotted on a graph the following 

curve is obtained. 
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Table No. 11 

Arterial Pressure Girls Sitting Posture 
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Table E. 11 transferred to graph paper gives the 

follcwing graph.. 

A study of tables A 10 and E 11 and Graphs I and 

II shows that both the systolic and diastolic 

pressures in childhood rise with increase of years, 

but the ascent of the systolic pressure is more 

rapid, than that of the diastolic pressure, The 

pulse pressure also increases with age but its 

increases is not so marked as that of the systolic 

and diastolic pressures. In these tables there 

is some irregularity in the increase cf the arterial 

pressure, and this is to be explained by the facts 

that the variation of arterial pressure in children 

of the same age is considerable, and that the numbers 

in each age group are not large. 

If the mean pressure is taken for the children 

grouped in sets of 2 years (for example children 

aged 5 and 6 years up to but . not including 7 years, 

thus giving a central age of rí years in this 

particular case) the irregularity noticed disappears 

as shewn in Tables C 12 and D 13, and the number 

in each group is increased. 

Table C 12. 

Table D. 13. 

A study of these tables sheers that the systolic 

pressure rises 25.4 in, m. and 27.3 mop.. Hg. respect- 

ively between the age of 6 years and 15 years. 

Thus the average increase per year of age is 2.8 m.m 

and 3.0 m.m.. respectively. 

This increase is greater than that found by 

Judson and Nicholson (An increase of 14 m.m. between 

the / 
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as of 5 and 14 years. Vide To.ble 1o, 25 P) Ord 

that of Faber and James (an increase of 1. m.m. 

between the ages of 5 and 14 years) in the case 

of American schoolboys, but is lower than that 

stated by Stocks and Karn (An increase of 38 m.m. 

between the age of 5 and 15 years. Vide Table 

flo 25 Pl in the case of English sch oc lboys. 

My observations show that the systolic pressure 

of boys aged 5 years is 50 which is below 

that given by the Aragric'en observers (2 ¡a. m. äYiGl ":= 

93 m.m.), and above the figure of Stocks and Karn 

(35 m.m). At tlee other end, the boys aged .14 

years, the reverse is the cage, Stocks and Karn 

giving the figure 115 m. m. , my cases 173 m.m., and 

the American observer; 106 m.m, and 110 m.m. 

It has been shewn by Stocks and K.rn that the 

systolic pressure in boys from poorer homes 

(elementary ,achoôls) is, on the average about 

6 m.m. lower than the systolic pressure in boys 

from better homes (secondary schools). In 1;::;ir 

observations the nearer 14 years of age they boys 

were the greater became the proportion of secondary 

school boys in their oases. This may be suffic- 

ient to account for the difference in the results. 

My cases were poor class boys. 

In this series cf observations, the systolic 

pressure rises more or less uniformly to the age 

cf 10 years in both the boye and the girls. There 

is then a more .,brupt rise in the systolic pressure 

to the age of 15 years. This increased rapidity 

of / 
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ascent i3 not sc marked in the case of the boys 

as in the case of the girls. Before the onset 

of puberty the systolic pressure rises iic re quickly 

and the diaztolic n:.ors slowly. This change in 

arterial pressure is intimately bound up with 

sexual development and was first noticed by 

Stocks and Karn, in whose observations the change 

occurred at the age cf 11 years. In the present 

series tho change occurred. at the age of 10 years 

and the explanation of this lies in the fact 

that thi'- children were ahead of their years in 

sexual development. This was especially the 

case in the girls whose breasts, figure and general 

appearance at 14 years of age resembled a girl 

cf 19 or 20 ye =ars of the, peasant type. Herein 

lies the explanation cf the fact that the increase 

in rats cf d'isF' of th2 systolic pressure was 

more marked in the girls than in the beys, for in 

the former the sexual development was earlier 

than in the latter. 

Diastolic Pressure:- The ascent of the diastolic 

pressure with the increase in age is much slower 

than that of the systolic pressure. In_ the 

present series of observations the increase 

between the ages of 5 and 15 years was from 61.3 

m.i. to 75.3 m. gin. , that is a rise cf 14 m. m. 

(Judson & Nichol sonfrom 66,4 m, m. to 67.5 m. nt:, 

giving a rise of 3,1 m.m. from5 to 15 years; Faber 

and James, from 62 m. m. to 74 m. m. , i.e. a rise 

of 12 m.m, between the ages of 5 and 15 years; 

Stocké Í 
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and Karn from 57.9 m.m. at 7 years of age to 

74.3 m.m. at 15 years, i.e. a rise of 16 mos.). 

The diastolic pressure rises uniformly to the 

age of 10 years after which the ascent is less 

step in character to the age cf 15 pars. This 

corresponds with the cbservatio31s of Stocks and 

Karn, except, that. as in the casé of the 

systolic pressure, the change in the rate cf rise 

occurs earlier in my observations, and is to be 

explained by the earlier sexual develop Trent. 

Pulse Pressure: -- The pulse pressure increases with 

age in childhood. This is dus to the more rapid 

ascent of the systolic pressure over the slower 

ascent of the diastolic pressure. In my cases 

it increases from 29.2 m.m. to 40.6 m.m. in the 

boys, and from 29.2 m.m. to 37.6 mom. in the girls 

between the ages of 5 and 15 years, 

(2), SEX. 

That the systolic pressure in women is, as a rule, 

about 1C m,in. lower than the corresponding pressure 

in men, is well known. Previous work in this 

connection tin children she,r°s that there is ne 

difference in the arterial pressure cf the !Hale and 

that cf the female, beyond the fact that the amount 

of variation in the aiastolic pressure is greater 

in girls, especially about ths period of 

adol.so rìce, than in boys. 

Tables A. 10 and B 11, and C 12 and D 13 bear 

out the results of previous work, the mal: and 

f3rnals systolic pressures exhibiting no significant 

differences. / 
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Table Igo. 14, 

Arterial Pressures Boys Recumbent Posture 
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diffLrences. / 

For purposes of Deasy comparison between the sexes 

Tables A. and B. have been plotted on a graph. 

Following exercise the rise of systolic pressure 

is greater in the girls than in the boys, and its 

return to normal an resting slower. 

Sea GRAPH 3. 

(3), Posture. 

The effect of posture in relation to the variations 

it produces in the arterial pressure is a subject 

which has received a great deal of attention in 

adults, but which has ben more or less neglec =3d in 

children. 

The observations taken on the chil.,rn in the 

recumbent posture in this series, were taken five 

minutes after the child had assumed the supine 

position, in order to eliminate the effect of the 

active change of position and to allow the vasomotor! 

system to become accustomed to the new position. In 

this way the results obtained can be compared 

solely from the point of view of the position of tho 

body upon arterial pressure. There is considerable 

difference of opinion and of results in connection 

with this point in previous work. My observations 

on the children in the recumbent position are to 

be found in Tables 14 and 15. 

In order to facilitate comparison between the 

arterial pressures in both positions tables 10 and 

14 for the boys and tables 11 and 15 for the girls 

have been plotted on graphs. (see Graphs 4 and 5 

respectively). 
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Comparing the mean prepsures of all the boys in 

sitting posture with the mean pressures in the 

supine position, it will be found that there is a 

slight fall of the pressures to be observed 5 

minutes after lying down, the systolic pressure 

falling 1.5 m.m. and the di astolic pressure 0,9 m.m. 

In the case of the girls the change is in the 

opposite direction. The systolic pressure being 

only slightly higher, namely 0,6 m.m. while the 

diastolic pressure is 3 m.m. higher in the supine 

than in the sitting position. These changes are 

small, and deionstrate, that whatever change may 

have occurred immediately after the change of 

posture from the sitting to the lying, that 

within five minutes the vasomotor system has 

accomodated itself to the new conditions and that, 

as far as the ;brachiaal artery is concerned, to all 

intents and purposes the arterial pressure is the 

same in the two positions. For obtaining standard 

results for comparison or other reasons, it is 

much wiser to make the observations with the 

patient in the sitting position as there is great 

deal of individual differences in the two positions 

although the average resulte approximate closely. 

The response of the vasomotor system to the chan 3 

of position cannot be taken as an index of the 

physical fitness or unfitness of the individual 

concerned. 

(4). Exercise. 

Arterial pressure readings taken immediately after 

exercise shew a considerable rise above the 

readings / 
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obtained when the individual is at rest. The unit 

output of the heart is increased, and the rate cf 

the heart beat is quickened 30 that the cardiac 

output per minute is enormously increased to meet 

the demands upon it. The three phases of the 

auscultatcry phenomena are replaced by "thuds" 

which commence after the first or second "click" 

and continue to the diastolic index, the 4th point. 

They are louder and more thudding in character 

than they are when the patient is at rest. 

The arterial pressures obtained after the 

patient has indulged in physical jerks at the 

double for five minutes, in the case cf beys are 

given in Table No 16. 

Commparing the mean pressures for all the boys 

immediately after exercise with their mean 

pressures at rest (sitting), it is tc be seen, 

that ih these cases exercise caused a rise of the 

systolic pressure by 20,8 m.m. , of the diastolic 

by 0,8 m.rn, cf the pulse pressure by 19.3 gin. m. , 

and of the mean pulse rate by 42.2 beats per minute.' 

Between 5 and 15 years, age has no effect en the 

rise of systolic pressure due to exercise, the rise 

for each age group being approximately 20 m,m. 

Th the case of the diastolic pressure from the 

age of 5 to 10 years inclusive shows a rise of a 

few millimetres following the exercise, but from 

11 to 15 years of age there is no rise to be seen, 

This is due to regular physical exercise on the 

part cf the boys. 

In / 
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In / 

the case of the girls the results obtained 

immediately after exorcise (which was the same 

as in the case of the boys) are to be found in 

Table No. 15. 

The mean arterial pressures in girls after 

exercise manifest a rise over the pressures at 

rest in the following manner, systolic pressure 

25 rn. m. , diastolic pressure 1.5 rn. m. ; pulse 

pressure 23.5; and of the pulse rate .? bests 

per minutes. Beyond the small rise in systolic 

pressure in the as of girls aged 5 years (8.m.m. 

which is explained by the fact that they did not 

put as much energy into the exercise as did the 

r =3mair.tne girls) age has had little effect in 

determinine the rise of systolic pressure from 

exercise. As the age of the girls increased the 

rise of systolic pressure ras been gradually in- 

creased but only slightly. 

In the case of th° diastolic pressure (with the 

exception of the age groups, 7, 14 and 15) it was 

a little above the diastolic pressure at rest. 

Boys and girld were subjected to the same form 

of exercise and for the same time, so that the 

Tesults are comparable. Taking advantage cf this 

it will be seen on examining Tables No. 16 and 15 

that the rise in all pressures and pulse rate eras 

greater in the case of the girls than in the case 

of the boys. The explanation of this most 

probably lies in the fact that the male sex are 

stronger than the female sex even though both sexes 

are / 
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are 

physically fig, which was the case in these 

observations. Boys do much more running as a 

rule, than do girls and their vasomotor system, 

particularly the heart, is more accustomed to 

responding to the demands of exercise. 

The systolic and diastolic pressures were again 

taken five minutes after the termination of the 

exercise. The readings obtained in the case of 

the boys are contained in Table No 13. 

This table chews that the systolic and diastolic 

pressures and pulse rate have returned t' -','-at they 

were at rest before the exercise was commenced, 

in fact they are roughly .5 àr., ir,. lower, and the 

pulse rate one beat sacre, 

The saine readings for the girls are contained 

in Table No lÿ. 

Comparing the wean pressures at rest and those 

obtained five minutes after the exercise was 

finished, in the case of the girls it will be 

seen that the diastolic pressure has returned to 

its level at rest, but that the systolic pressure 

is still 1.4 sass.. higher, and t e pulse .r:?te 6.3 

beats per minute quicker than at rest. 'hiltc 

this is not of any significance, it suggests that 

the effect of exercise on the systolic pressure 

in girls compared with that in boys, is to cause 

a greater rise immediately, and that the fall to 

the resting pressure is more delayed. 

The effect Of exercise is more clearly demon- 

strated by means of a graph, and this has been 

done for both boys and girls. (See Graphs 6 and 7). 
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(5). Physical feve.1cpment. 

According to many observers, physical development 

is more important than age, in children, as a 

factor in determining the normality or abnormality 

of a given arterial pressure, Body weight and 

height are of much lass importance in the adult 

than in the child from the point of view of blood 

pressure. 

Tee Royal Commission on physical training in 

Scotland give the following heights and weights of 

children of both sexes according to their age. 

(See Table No 20.) . 

In view of the importance of height and body 

weight, the children have been grouped according 

to their weight and height and their mean ages, 

mean pressures, and mean pulse rates have been 

estimated. The Table No 21 contains the results 

in the case of boys grouped according to their 

body weight. 

A study of this table shews that blood pressure 

increases with weight. Excepting boys weighing 

from 100 to 110 pounds, and those weighing from 

110 to 120 pounds, where numbers tr. each group 

are very small, the blood pressure foìlow4 the 

body weight apart from the mean age, for example, 

the boys weighing between 80 and 90 lbs have a 

mean age of 12.9 years and a mean systolic 

pressure of 110.1 m,m. , while the boys weighing 

between 90 and 100 lbs. have a mean age of slightly 

below that of the previous group, namely 12.8 years, 

but their mean systolic pressure is higher 112,2 

m. m. 
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This is also true of the diastolic pressure. In 

this series of cases weight is a more accurate 

guide to the arterial Dressure than is age. (See 

Table No 2), 

In the case of height it will be seen from 

Table 7c 22 that it is a good guid3 to the 

arterial pressure. The affect of age is notice- - 

able in this table, but ago playa a subsidary 

roll, tc height when grouped in this manner. 

The results in the case cf the girls are not 

convincing, but this is due to smallness cf 

numbe r a in some of the group e , but in some these 

cases age is not a, reliable guide to the arterial 

pressure. It is difficult to account for this 

discrepancy, except on the grounds that the 

numbers in each group is not sufficient to counter- 

balance the variations in pressure which are 

common in childhccd.. (See Table No 23). 

From Table No 24 it may be seen that height 

is a good indication as to the heigrit of the 

arterial pressure in girls. 

(6). Pathological Conditions. 

It has been demonstrated that a rise of blood 

pressure in children is liable to occur in the 

course cf convalescence after fevers; and that 

such a rise may amount to 10 to 20 sera. In order 

to ascertain if the exanth mata have any permanent 

effect upcn the arterial pressure, the previous 

history of each child was obtained, and the 

children have been grouped accordingly. 

The previous work upon this subject in 

children / 
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is limited to that of Etccka and Karn who grouped 

Chair children_ according to the number of fevers 

they had had previously. They found that the 

exanthemata, did not cause any permanent hyper - 

tension. 

(a). Measles. Speaking in round figures 75% of 

the boys examined have had measles (86 out of 112). 

Tho arterial pressures for the boys who have had 

measles, and the who have not had measles are 

contained in Tablr-3 No 25 and 26. 

Comparison between the mean pressures for both 

the groups of boys shewa that those who have 

had measles have slightly higher pressures in 

Cho following manner, systolic 1.7 rn.m. higher, 

diastolic 1.9, the pulse pressure is the same. 

The mean age, however, of the group who have not 

had measles is .5 years lower than that of thz 

boys who have had measles. Taking this into 

consideration, it counterbalances the difference 

in pressure mentioned. The mean yearly increase 

in systolic pressure being 2.8 m.m. , .5 year 

should give an increase cf 1.4 m, m. The 

difference now present cannot be considered. of any 

importance, as the margin of error in estimation 

would exceed it. 

In the case of thy+ girls about Trt or 67 out cf 88) 

have had measles. The arterial pressure for those 

who hays had measles and for those who nave not 

had measles are contained in Tables No. 27 and 28. 

A comparison between the mean pressures of the two 

groups / 
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groups / 

chews, that, after a correction has been made for 

the difference of 0.9 year in the mean ages, the 

mean arterial pressures of those who have not had 

measles is slightly lower than the wean arterial 

pressurés of those who have had measles. This 

difference. is too small to permit of any importance 

being attached to it. Reviewing the results 

of -both sexes, it cannot be said that measles has 

any permanent effect upon the arterial pressure. 

(b) . Whooping Cough. Thirty one of the hundred and 

twelve boys examined have a previous history of 

Whooping Cough, The arterial pressures of these 

31 boys are contained in Table No 29, 

1 "'hen the mean pressure for boys who have had 

Whooping Cough is corrected for the difference in 

mean agas (.6 year less) between the group and 

the mean pressures for all the boys, it will be 

found that the difference is so small as to fall 

within the margin of error and is therefore of no 

c.inical significance. 

In the case of girls 30 of the 60 examined have 

had Whooping Cough. Their results are to be found 

in Table No 30. 

The mean pressures of this group of girls compared 

with the mean pressures for all the girls, even 

after being corTected for the .7 year difference, 

in mean ages, chews that these who have had 

whooping cough are about lower than the mean 

pressures for all th; 

Taking the results of both the boys and the 

girls / 
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Ì Children Who Have Had Chicken Pox. 
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girls / 

%coping Cough roust be acquitted of the charge of 

having any permanent effect on the arterial pressure. 

(c). Chicken Pox, Twelve of the boys have 

previously had Chicken Pox as she wn in Table No 31. 

Tho cran pressures for these boya compared with 

the mean pressures fie all the boys she.vs that 

Chicken Pox causes no alteration of a permanent 

nature in these eases. 

In the case of the girls the mean pressures after 

correction for age are roughly 5 m.::. louer in the 

case of the systolic pressure and 2 a.m. in the 

case of the diastolic pre,3sure than the mean 

pressures fer all the girls, Taking boys and girls 

together, and comparing the mean pressures as before, 

we find that the mean pressures for the children 

who have had Chicken Pox are, in round figures, 2 m. 

trà, lower than the standard mean pressure for the 

corresponding age. This discrepancy cannot be 

accounted for by the health of this group of 

children, for they were as healthy and as physically 

fit as their playmates who have escaped chicken Lox. 

The difference is in the better direction, and 

certain it is that Chicken Pox is not a cause of 

(Pee Table No 2 } permanent hypertension, (S . ° Table No 3 
(d) , Scarlet Fever. Scarlet fever of all the 

exanthemata, is the one regarded with most suspicion 

for apart from being a toxaemia, it is one of the 

causes of nephritis, a condition intimately relatad 

with hypertension. (See Tables No 33 and 34) . 

The total number 

to / 

cases not being many î is best 
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Children Who Rave Had Scarlet Fever 
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compare the mean pressures of the boys and girls 

colleatively. This comparison shews that the 

mean systolic rre slur:-, in round figures, is 2 m.m. 

higher, and the diastolic pressure but slightly 

above., the mean pressures for the remaining 

ch_1dren. Does this 2 m.m. at the age of 11 

years correspond with 10 m.m. at 20 year of age 

and still more as the years pass? Lookingat this 

series of case it does not appear so, for while 

the rise of pressure is marked in the younger 

children it is absent in those of 13, 14 and 15 

years. The chief reason for not taking this small 

rise of pressure as a serious indication, is that 

t115, individual variation of pressur3 in children 

is great, and that it is doubtful if 11 cases are 

sufficient to give a true mean pressure. In 

view of this def ̂ rce on behalf of scarlet fever 

as a factor in the production of hypertension 

(when it has not caused a kidney lesion) a verdict 

cf "not proven ", seems to be the best decision 

under the circumstances. 

(e). Diptheria, Five of the children have had 

diptherla at some previous date. Their mean age 

is 11,8 years, their mean systolic pressura 110.4 

m.m.; their mean diastolic pressure 75.6 m.m.; 

their mean pulse pressure 34.8 m.m., and their 

mean pulse rate 81.6 beats per minute. This is 

certainly higher than the mean pressures of the 

remaining children, but the number of cases being 

20 few, no definite conclusions could be drawn 

from 
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from 7 

t.hi,, discrepancy in results. 

l 
(f) . Pneumonia. Four boys have had pneumonia, 

and their me U.n aga is 1').7, t h e mean systolic 

pressure 105.5 n,u;, their i,,esn diastolic pressure 

7G.5 mor..; and their mean pulse rte 87 beats por 

minute. These results shew no discrepancy with 

the mean FreQsurrys for bays at a corresponding aga. 

(7). Heredity. 

The influence of heredity on art,-rial pre3f3uru' 

has not äecQived the a,ttc.iìticn that so important 

a subject merits. Previous work on this point 

amounts to statements and examples of hypertension 

common to members of one family. 
c 

Stocks and KarnA write, "Heredity is undoubtedly 

of importance in the case of blood pressure as in 
(3) 

Olivier states thz..t ether individual Characters." 

in certain families heredity plays a part in 

inducing a higher or lower range of arterial 
(4) . 

Pressure". Cana concludes that hereditary 

hypertension is common, and that in these cases, 

it may not necessarily give rise to pathological 
(5i ) 

symptoms, SF.'arfield divides cases of chronic 

hypertension into three types, one being th e 

"hereditary type", which includes the "florid, 
( 5) 

robust, oxubtl rantly healthy p=eople". Alvarez 

also maintains that a certain proportion of the 

Population irh rite a tendency to develop arterial 

hypertension. 

Before the children are admitted to the Orphan 

Homes, Hull, a copy of the entry of the parents' 

deaths / 
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in the register must be produced, and a copy of 

this taken by the Orphanage and kept on the 

.Medical Record cards of the children. The cause 

of death in the parents in some oases, has been 

a condition which is known to affect or result. 

from changes in the blood pressure. With a view 

to determining the influence of these conditions 

in the parent upon healthy offsprings, a record 

of the family history of each child examined was 

obtained. The children have been grouped 

according to the cause of death Of the parent, 

(a). Cardio-vascular Disease:- There were 17 boys 

and 7 girls, in all 24 children, one or other of 

whose parents have died of oardio -- vascular disease. 

(See Tables No 33 and 36). 

The mean pressures cf these children show that 

their systolic pressure corrected for age, is 1 m.n. 

above the mean systolic pressure standard for their 

age, The mean diastolic pressures show no differ- 

ence. The discrepancy in the mean systolic 

pressures is not great, and is within the margin 

cf error, While it does not confirm ones suspicions 

of the hereditary effect of cardiovascular disease, 

at the same time it does not allay those suspicions. 

The influence of heredity may not manifest itself 

till after the age of fifteen years, or it may 

have been overcome by the healthy, athletic outdoor 

life of the children. The difference is small 

but it might become greater as the children grow 

older, and if ouch a small difference bri consistent- 

ly found in the cases there is no evidence to 

support / 
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support/ 

the theory that cardio- vascular disease in the 

parent may influence the arterial pressure in the 

children, 

(b). Tabes Dorsalis and General Paralysis of the 

Insane:- - The parents of six of the children have 

died of syphilis of the brain or spinal cord. Ths 

children were not congenital syphilitics, and 

were in good health. (Sep Tables 37 and 38) . 

The mean pressures of these six children, are, in 

round numbers 1 m. m. above the mean standard 

pressures for the corresponding age. The fact 

that there are only six cases forbids the drawing 

of any definite conclusions. 

(c). Insanity. Insanity is usually associated 

with a high blood pressure. There were nine 

children whose parents have been insane (excluding 

those who have had General Paralysis of they 

Insane) . Insanity is markedly hereditary in 

character. (See Tables No 39 and 40). 

The mean systolic and diastolic pressures of 

these nine children, compared with the mean press- 

ures standard for their mean age in Tables No. 

10, 11, 12 and 13 chew no discrepancy. Thus, 

although insanity is so characteristically 

hereditary, the usual coneortita, ne hyperteneIon is 

not present in children up to the of 15 

years. These children skewed no signs of 

insanity, 

(d). Pulmonary Tuberculosis. The hypertensive 

effect of pulmonary tuberculosis upon arterial 

pressure / 
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pressura / 

depends not upon the extent cf the lesion (the 

L factor), but upon the toxaemia, and cachexia 

it produces (the "S factor ") . If the lesion be 

large and the systemic syritoms slight the arterial 

pressura is unaltered. Though the local lesion 

in the lungs be small, if the general signs and 

symptoms are marked the arterial pressure of the 

tuberculous person is lowered as is his vitality. 

In this series of cases these 15 children (11 

boys and 4 girls) one, or other, cr both of whose 

parents have, or have died from pulmonary 

tuberculosis. (Sete Tables No 41 and 42) 

The mean pressures of these children does not 

vary from the standard pressures for their mean 

age. Though a predisposition to tuberculosis 

is usually inherited, no signs of hypertension 

are present in the child before the age of 15 years. 

Hypertension, in tuberculosis, as already mentioned 

is usually a late manifestation depending upon 

the advent of general symptoms. These children 

have lived an outdoor, athletic life, and are 

enjoying excellent health, so that the tuberculous 

tendency has most probably been eliminated in 

their cases. 
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CONCLUSIONS. 

(1). The auditory method is easily applicable to 

children, in whom the auscultatory phenomena are 

as definite as in adults. 

(2). It is necessary for comparison and other 

reasons that a uniform technique in the estimation 

of arterial pressure be adopted. 

(3). From a study of previous work and from 

personal experience the best technique is briefly 

as follows:- The auditory method; subject in the 

sitting posture with the left arm resting relaxed 

on a table to the side and slightly in front of the 

body, flexor surface of the forearm upwards; use of 

an individually calibrated mercurial sphygmanoimeter 

with standard 12 to 13 cm. armlet applied around 

the left upper arm, the end of the stethoscope 

resting lightly over the brachial artery at the bend 

of the elbow; readings to be taken on decompzteesion 

systolic at the first and diastolic at the fourth 

point. 

(4). In estimating arterial pressure it is 

desirable that the uncertain psychological factor 

be brought to an irreducible minimum before the 

results obtained be used for comparison. 

(5). Children living in exactly the same environ- 

ment, receiving the same food, subjected to the 

swine daily rtutine, as regards the same hours of 

school, of manual work, of exercise, of play, and of 

sleep, show as great variation in individual blood 

pressure apart from age, weight, etc. as do other 

children / 
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children / 

living. under different circumstances, 

(6). Between the as of 5 and 15 years the systolic 

pressure rises more rapidly than does the diastolic 

pressure, trie extent of the rise cf the systolic 

pressure being; about 26 m,m. , and of the diastolic 

pressure about 14. m,m. for both sexes. 

(7). From 5 tc 10 years of age the systolic pressure 

rises uniformly, but from 10 to 15 years of age the 

rise becomes more rapid, This change is due to 

the onset of puberty, and is common to both sexes. 

(8). From 5 to 10 years the diastolic pressure rises 

continuously, but at 10 years the rise begins to by 

slower, and this is to be explained by the approach 

cf puberty, 

(9), The relation of arterial pressure in children 

to sexual development is intimate and fundamental, 

An earlier onset of puberty causes the associated 

accentuated rise of the systolic pressure, and the 

slowing of the rise of the diastolic pressure to 

commence earlier in life, 

(10). In childhood difference of sex causes no 

differences of arterial pressure under normal 

conditions. 

(ii), In normal children the difference between the 

arterial pressures in the sitting and the recumbent 

postures is slight, the vasomotor system aacomodating, 

itself to th: change of posture within five minutes, 

(12), Exercise causes a considerable twediate rise 

of systolic pressure, and the amount of this rise 

is unaffected by aga between 5 and 15 years in both 

sexes, ./ 
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eeß(e s. / 

(13). The rise of systolic pressure caused by 

exercise is greater in its amount and more prolonged 

in its return to the resting phase in girls than in 

boys, the average boy evidently being in better 

training than the average .girl. 

(14) The rise of cy stc,lic pressure accompanying 

physical exertion is related to the concomitant 

increase of pulse rate. 

(15). In healthy children exercise causes only a 

slight rise of diastolic pressure, but th pulse 

pressure is markedly increased. . 

(16) . In boys arterial pressure varies with body - 

weight apart from age, it also varies with height 

in boys and girls. 

(17). A previous history of measles has no permanent 

effect upon the arterial pressure. 

(18), Whooping Cough has no permanent effect upon 

the arterial pre sure. 

(19). Chicken Pox causes no permanent change cf 

clinical significance in the arterial pressure. 

(20) Present evidence does not support the theory 

that Scarlet Fever may cause hypertension in cases 

which are uncomplicated by nephritis. 

(21) , There is room for research on the most 

ixz o= tant subject of the effect of heredity oe 

arterial pressure. 

(22) If cardiovascular disease in the parent 

affc t s the arterial pressure of an otherwise 

norMal offspring, this effect does not manifest 

itself before the offspring has attained the age of 

fifteen / 



fifteen / 

year^. 

(23). There is no evidence to show that Ta.bes 

Dorsalis or General Paralysis of the Insane in the 

parent has any effect n the arterial preqp,ure of 

an otherwise healthy child, 

(24), Insanity in the parent has no effect on thy 

arterial pressure of a normal offspring of under 

fifteen years of age. 

(25). Pulmonary tuberculosis sufficiently severe to 

cause the death cf the parent has no effect on an 

offspring not suffering from tuberculosis and 

otherwise healthy. 

(26). Children whose fathers follow similar 

occupations show as much inlividual variation of 

arterial pressure as do children whose fathers 

follow different occupations, 

131. 



PART III. 



Raymond Priest. 

Age - 5 years, 4 months, 

Hai. get -3 ft. 5i inches, Weight 3 st. 11 lbs. 

Previous History - Chicken Pox, Measles. 

ruaily History - Father -. dead -.Pneumonia. 

Physical Examination: 

Respiratory System -- ° canal, 

Cardiovascular System Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure, s. d. Plisse Rate, 

Sitting, 88 6o 52 
Lying. 98 64 
Immediately after 
exercise, 106 60 132 
5 minutes after 
exercise, 90 62 84 

BOY 2, 

Irry Johnson. 

Ago - 5 years, 2 months. 

Height - 3 ft. l- inches, Weight 2 st. 111 lbs, 

Previous History - Nil. 

Family History - Mother - dead - Bronchitis, 

Physical Examination: 

Rspirätory System - Normal, 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 1 inches. 

Blood Pressure, , D. Pulse Rate, 

Sitting. 62 54 80 
Lying, 52 52 
After 5 minutes 
exercise, 98 62 lib 
After 5 minutes 
rest, 85 62 84 



BOY j. 

Christopher Macaulay. 

Ae - 5 years, 8 months. 

Height -- 3 ft. 71 inches. Weight - 3 s t. 2 lbs. 

Prrvicus History - Scarlet Fever. Meacics. 

Whooping Cough. 

Family History: Mother -- Dead Pulmo ary Tuber- 
culosis. 

Father - dead - Pulmonary Tuber- 
culosis. 

Physical Examination: 

Respiratory System - Hormal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 2 inches. 

Blood Pre sure. S. D. Pulse Rate. 

Pittin . 102 70 80 

Lyiná, 92 64 

After 5 minutes 
exorcise, 122 64 112 

After 5 minutes 
rest. 94 66 34 

BOY 4, 

John Scott, 

Age - 5 year o, 2 months. 

Height - 3 ft. 4¿ inches. Weight 2 st. lbs. 

Previous History - Measles. Whooping Cough. 
Abscesses. 

Family History:- Father - Dead - Pulmonary 
Congestion. 

Mother - Dead - Heart Disease. 



Physical Examination:- 

Respiratory System - Normal, 

Cardiovascular System -- Normal, 

Apex Beat - 5th Space 14 inches, 

Blood Pressure, S. D. Pulse Rate, 

Sitting. ß4 66 80 

Lying. 92 64. 

After 5 minutes 
exercise. 108 70 116 

After 5 minutes 
rest, 94 66 88 

BOY 5. 

Kenneth Lowdy, 

Age - 5 years, 

Height - 3 ft, 34 inches. Weight 2 st, 122 lbs, 

- Whooping Cough.. 

Family History:- Father - In Mental Home, 

Mother Dead - Melonotic Sarcoma of 
Back, Secondary 
Sarcoma of Liver & 
Ascltes. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space 1 inches. 

Blood Pressure, S. D, Pulse Rate, 

Sitting: 80 54 100 

Lying, 82 60 

After 5 minutes 
exercise. 100 60 132 

After 5 minutes 
rest, 88 62 88 



BOY 6 
George Denby. 

Age - 6 years, 5 months. 

Height -- 3 ft. 61 inches. Weight 3 et. 1 lb. 

Previous History:- Nil. 

Physical Examination: 

Respiratory System -- Normal. 

Cardiovascular System - Normal. 

Apex Beat -- 5th Space, lá inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 88 58 88 

Lying. 94 64 

After 4 minutes 
exercise. 98 68 128 

After 5 minutes 
rest. 88 6o 8o 

BOY Lt_ 

Harry Frederickson. 

Age - 6 years, 11 months. 

Height - 3 ft, 7 inches. Weight -- 3 st. 7 lbs. 

Previous History - Measles twice. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space 2 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 92 62 8o 

Lying. 94 64 

After 5 minutes 
exercise. 120 68 124 

After 5 minutes 
80 rest, 90 64 



BOY 8. 

James Waseca. 

Age -. 6 years. 

Height - 3 ft. 61 inches. Weight - 3 st. 4 á lbs. 

Previous History - Measles. Chicken Pox. 

Family History:- Father Dead - Pancreatitis & 
Peritonitis. 

Physical Examination: - 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -= 5th Space, 2 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 89 6o 88 

Lying. 92 64 

After 5 minutes 
exercise. 94 66 128 

After 5 minutes 
rest. 84 6o 94 

Thomas King. 

Age - 6 years, 9 months. 

Height - 3 ft, 9 inches. Weight 3 st. 10 lbs. 

Previous History - Whooping Cough. 

Family History - Father Dead - Pneumonia. 

Physical Examination. 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 100 68 72 

Lying. 100 68 

After 5 minutes 
exercise. 118 70 108 



Blood Pressure Continued). 

D Pulse Rate. 

After 5 minutes 
rest. 98 68 96. 

BOY 10. 

Albert Hickson, 

Age -. 7 years. 

Height - 3 ft, 8 inches. Weight 3 st. 5 lbs. 

Previous History .. Whooping Cough. 

Family History:- Father Dead - Acute Eczema. 

Physical Examination, 

Respiratory System -- Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 2* inches. 

Blood Pressure, S. D. Pulse Rate, 

Sitting. 90 62 84 

Lying. 88 60 

After 5 minutes 
exercise. 102 64 116 

After 5 minutes 
rest. 92 64 8o 

BOY 11. 

Wilfrid Simms. 

Age - 7 years, 4 months. 

Height - 3 ft, 7i inches, Weight e- 3 st, 9 lbs. 

Previous History:- Measles. 

Family History: -- Father Dead - Pulmonary Tuberculosis. 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 24 inches. 



Blood Pressure, S. D, Pulse Rate, 

Sitting. 90 62 80 

Lying, 94 64 

After 5 minutes 
exercise, 114 68 120 

After 5 minutes 
rest. 92 64 80 

BOY 12 

Robert Ablett, 

Age - 7 years, 

Height v 3 ft, 13 inches, Weight - 4 st, 

Previous History ..s Nil, 

Family History:- Father read - Cerebral Haemorrhage. 

Mother Dead - Lobar Pneumonia, 

ELlysical Examination:- 

Respiratory System - Normal, 

Cardiovascular System -- Normal, 

Apex Beat - 5th Space - 2A inches. 

Blood Pressure, S. D, Pulse Rate, 

Sitting. 94 66 76 

Lying, 90 62 

After 5 minutes 
exercise, 110 62 116 

After 5 minutes 
rest, 98 68 72. 

BOY 11. 

Kenneth Butcher. 

Age -- 7 years, 2 months. 

Height . 3 ft, 91 inter, Weight -. 3 st, 2 lbs, 

Previous History - Measles, Bronchitis (frequently), 

Family History:- Father Dead - Bronchitis and 
Cardiac Failure. 



Physical Examination: 

Respiratory System Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space -- 2 inches. 

Blood Pressure S. D. Pulse Rate, 

Sitting. 94 64 88 

Lying. 94 64 

After 5 minutes 
exercise. 128 70 144 

After 5 minutes 
rest, 94 64 84 

BOY 14, 

Douglas Lowday, 

Age 7 years. 

Height - 3 ft, 10 inches. Weight - 3 at. 9 lbs. 

Previous History - Measles. Whooping Cough. 

Family History:- Father - In Mental Home. 

Mother Dead - Melenotic Sarcoma of 
back. Secondary Sarcoma of Liver 
and Ascitis. 

Physical Examination: 

Respiratory Syster¢ - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 14 inches. 

Blood Pressure, S. D. Pulse Rate. 

Sitting. 88 6o 82 

Lying. 84 56 

After 5 minutes 
exercise. 104 70 112 

After 5 minutes 
rest, 88 60 94. 



BOY 15. 

George Hughes. 

Age - 7 years, 9 months. 

Height - 3 ft, 9 inches. Weight -- 3 at. 4i 1bs, 

Previous History . Measles Twice. 

Family History: - Father Dead - Septicemia Non 
traumatic. 

Physical Examination: 

Respiratory System s- Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting, 92 64 88 

Lying. 90 62 

After 5 minutes 
exercise. 118 66 136 

After 5 minutes 
rest, 90 64 94 

BOY 16. (ist Time - 19/1/27), 

Robert Wascoe. 

Age - 8 years, 8 months. 

Height 3 ft, 11 inches. Weight - 3 st, 13 lbs. 

Previous History - Measles twice, 

Family History : - Father Dead - Pancreatitis and 
Peritonitis. 

P sical Examination. 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 24 inches. 

Blood Pressure. S D. Pulse Rate, 

Sitting. 92 66 84 

Lying, 96 64 



Blood Pressure (Continued). 

S. D. Pulse Rate. 

After 5 minuteq 
exercise. 108 70 128 

After 5 minutes 
rest, 90 62 84 

BOY 11. (1st Time 19/1/27). 

Joseph White. 

Age - 8 years, 10 months. 

Height - 3 ft. 104 inches. Weight - 3 st. 11 lbs. 

Previous History - Measles. 
Family History: 
Father Dead - Drowning. 
Mother - Dead - Scarlet Fever. 

Physical Examination: 

Respiratory System Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure, S. 

88 

94 

110 

90 

D. 

56 

64 

64 

6o 

Pulse Rate. 

Sitting, 

Lying. 

After 5 minutes 
exercise. 

After 5 minutes 
rest. 

72 

124 

76 

BOY 18- Time. 19/1/27). 
Kenneth Brown. 

Age - 8 years, 0 months. 

Height m 4 ft. Weight - 4 et. 3i lbs. 

Previous History:- Measles. 

Family History:- Father Dead - Congestion of Lunge. 

ysical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 



Apex Beat - 5th Space - 2 inches, 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 102 76 76 

Lying. 94 66 

After 5 minutes 
exercise, 116 72 120 

After 5 minutes 
rest. 100 72 82 

Remarks:- Head large. Slightly Mentally Deficient, 

BOY 1 
Ronalds Boyle. 

Age -- 8 years, 7 months. 

Height - 4 ft. 3i inches, Weight -ö 4 st, 11 lbs, 

Previous History - Scarlet Fever, Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 24 inches, 

Blood Pressure, S. D, Pulse Rate. 

Sitting. 108 76 80 

Lying. 108 76 

After 5 minutes 
exercise, 130 78 146 

After 5 minutes 
rest. 110 78 80 

BOY 20, 

Francis Houbenagher, 

Age - 8 years, 6 months. 

Height - 4 ft. i ins. Weight 4 stl 2 lbs. 

Previous History:- Measles. Whooping Cough. 

Pneumonia. 



physical Examination: 

Respiratory System -- Normal. 

Cardiovascular System Normal, 

Apex Beat _ 5th Space w 2* inches. 

Blood Pressure. S. D, Pulse Rate. 

Sitting, 98 68 88 

Lying. 96 68 

After 5 minutes 
exercise, 124 68 128 

After 5 minutes 
rest. 100 72 76 

BOY 21. 

James Robinson. 

Age - 8 years, 5 months. 

Height - 3 ft. 112 inches. Weight - 3 st. 13i lbs. 

Previous History - Whooping Cough. 

Family History - Father Dead - Septicaemia. 

Mother Dead . Influenza. 

Physical Examination: 

Respiratory System Normal, 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 2* inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting, 94 66 80 

Lying. 94 66 

After 5 minutes 
exercise. 110 66 108 

After 5 minutes 
rest, 90 62 80 



BOY 22, 

William Johnson. 

Age - 8 years, 1 month, 

Height - 3 ft. 12á inches. Weight -- 3 st. 8i lbs, 

Previous History -.. Nil. 

Family History - Mother Dead - Bronchitis, 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space -a 2 inches. 

Blood Pressure, S. D. Pulse Rate, 

Sitting. 100 70 80 

Lying, 92 66 

After 5 z nutes 
exercise, 132 66 124 

After 5 minutes 
rest, 64 84 

BOY 23. 

Robert Oliver. 

Ago - 9 years, 2 months. 

Height -d 4 ft. 1 inch, Weight 4 st, 3? lbs. 

Previous History: Nil, 

Family History:- Father Dead - Pneumonia. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space t 2 inches, 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 96 68 76 

Lying, 96 70 

After 5 minutes 
exercise. 108 70 96 



Blood Pressure (Continued) , 

D, Pulse Rate, 

After 5 minutes 
rest. 92 64 80. 

Arthur Precious, 

Age - 9 years. 
Height - 4 ft. 41 inches, Weight - 5 st. 2 lbs. 
Previous History - Whooping Cough, 

Family History:- Father Dead - G.P.I. and Pulmonary 
Congestion, 

Mother Dead -- Heart Failure. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovq.scular System - Normal, 

Apex Beat - 5th Space - 2 inches. 
Blood Pressure, Sr D. Pulse Rate, 

Sitting, 
Lying, 

102 

102 

68 

70 

72 

Imuediately after 
exercise. 122 74 112 

5 minutes after 
exercise. 102 68 76. 

Urine, N. A. P. 

BOY 25, 

Fred, Power, 

Age - 9 years, 7 months. 

Height .- 4 ft. 3 inches, Weight - 4 st. 3i lbs, 
Previous History - Measles, Chicken Pox, 

Family History - Father Dead ® Cancer, 

Mother 

Physical Examination: 

Respiratory System - Normal. 



Cardiovascular System -e Normal. 

Apex Beat - 5th Space -21 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 108 72 76 

Lying. 112 80 

After 5 minutes 
exercise. 120 78 112 

After 5 Minutes 
Pest, 108 72 76 

BOY 26. (2nd Time. 19/1/27). 

Thomas Newton. 

Age - 9 years, 4 months. 

Height -, 3 ft. 10 inches. Weight - 3 st. 9 lbs. 

Previous History - Measles. Whooping Cough. 

Family History:- Mother. Dead m Bronchitis ., Asthma. 

Father. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 92 60 76 

Lying, 94 66 

After 5 minutes 
Exercise. 112 80 138 

After 5 minutes 
rest. 98 68 76. 



BOY 27, 

George Frederickson. 

Age - 9 years, 10 months. 

Height - 4 ft. 31 inches. Weight 5 st. 1 lb. 

Previous History - Measles. 

Physical Examination: 

Respiratory System -- Normal. 

Cardiovascular System - 

Apex Beat - 5th Space 

Blood Pressure. S. 

Sitting. 

Lying. 

After 5 minutes 
exercise. 

After 5 mimes 
rest. 

116 

110 

142 

112 

Normal. 

2{ inches. 

D. Pulse Rate. 

74 76 

78 

78 142 

78 80 

BOY 28, 

George Francis. 

Age - 9 years, 9 months. 

Height - 4 ft. i inch. Weight -- 4 st. 3 lbs. 

Previous History - Scarlet Fever, Measles, Whooping 
Cough. Ring -Worm. Chicken Pox. 
Diptheria. 

Ph sical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

fpex Beat - 5th Space - 21 inches. 

Mood Pressure; S. D. Pulse Rate 

Sitting. 122 92 88 

tying. 124 90 

After 5 minutes 
exercise. 142 92 116 

After 5 minutes 
rest. 116 86 95 



BOY 12_2. 

Leonard Yeomans. 

Age -- 9 years, 10 months. 

Height -- 4 ft. I inch. Weight - 4 et. 

Previous History -- Measles. 

Family History:- Father. Dead - Cerebral Haemorrhage. 
Hemiplegia. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 24 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 94 62 84 

Lying. 98 64 

After 5 minutes 
exercise. 124 68 108 

After 5 minutes 
rest, 98 68 82 

BOY Ió,, 

Carol Hubinet te, 

Age .- 9 years, 9 months. 

Height - 4 ft. 8 inches. Weight - 4 st. 11 lbs. 

Previous History - Measles. 

Family History - Father. Dead. Pulmonary Tuberculosis. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -b 5th Space - 2R inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 102 70 72 

Lying. 96 64 



Blood Pressure (Continued). 

S. D. Pulsei Rate. 

72 108 

84 

After 5 minutes 
exercise. 134 

After 5 minutes 
rest. 110 72 

BOY 31. 

Arthur Naylor. 

Age - 9 years, 8 months. 

Height - 4 ft, 1 inch. Weight - 4 st. 13 lbs. 

Previous History - Measles. 

Family History . Father Dead - Cerebro Spinal 
Sclerosis. 

physical Examination: 

Respiratory System d Nc rural. 

Cardiovascular System . Normal. 

Apex Beat - 5th Space ® 21 inches. 

Blood Pressure. D. Pulse Rate, 

Sitting. 102 68 88 

Lying, 94 68 

After 5 minutes 
exercise. 118 72 108 

After 5 minutes 
rest. 94 64 78 

Boy 32! 

Borman Stevens. 

Age .- 10 years, 9 months. 

Height - 4 ft. 2 inches. Weight - 4 st. 4 lbs. 

Previous History - Measles. 

Family History:- Mother Dead -t- Cancer. 



Physical Examination: 

Respiratory System - Normale 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space -- 2* inches. 

Blood Pressure - S. D, Pulse Rate. 

Sitting. 104 72 100 

Lying. 104 70 

After 5 minutes 
exercise, 124 72 156 

After 5 minutes 
rest. 104 68 84 

Stuart Lowday. 

Age - 10 years, 7 months. 

Height -. 4 ft. 11 inches. Weight - 4 st. 4 lbs. 

Previous History - Measles. Whooping Cough. 

Family History: - Father - In Mental Home (Living). 

Mother Dead - Melonotic Sarcoma of 
Back. Secondary 
Sarcoma of Liver and 
Aso/tie. 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 94 62 84 

Lying. 98 68 

After 5 minutes 
exercise. 120 70 116 

After 5 minutes 
rest. 102 70 80 



BOY 34. 

Albert Wallace, 

Age - 10 years, 8 months. 

Height -- 4 ft. 5 inches, Weight - 5 et, 10 lbs. 

Previous History:- Measles, Whooping Cough, 
Rickets. 

Physical Examination: - 

Respiratory System -- Pigeon Chest. Lungs Normal. 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space -- 3 inches. 

Blood Pressure, S. D, Pulse Rate, 

Sitting. 108 72 80 

Lying. 118 72 

Immediately after 
exercise. 134 78 112 

5 minutes after 
exercise. 102 70 76. 

Urine. N. A. P. 

George Little, 

Age . 10 years, 2 months. 

Height - 4 ft. 1 inched. Weight - 4 et. 61 lbs. 

Previous History - Measles, 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System 

Apex Beat - 5th Space 

Blood Pressure 

- Normal. 

- 2 inches. 

S, D. 

98 68 

94 68 

112 72 

100 68 

P.P. Pulse Rate. 

Sitting. 

Lying, 

After 5 minutes 
exercise. 
After 5 minutes 
reet, 

(30) 

(26) 

76 

132 

80 



Willie Reed. 

Age - 10 years, 11 months. 

Height - 4 ft. 84 inches. Weight - 5 st. 13 lbs. 

Previous History:- Scarlet Fever, Measles (twice), 
Chicken Pox. Whooping Cough, 
Pneumonia. Concussion. 
}Rheumatism. 

Physical Examination:- 

Resp iratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -- 5th Space - 21 inches. 

Blood Pressure, S_ D. PP. Pulse Rate, 

Sitting. 96 68 (23) 92 

Lying. 94 68 (28) . 

After 5 minutes exercise, 

138 82 152 

After 5 minutes 
rest, 108 74 88 

William Walker, 

_Age - 10 years. 

Height d- 4 ft. 41 inches. Weight 4 st. ill lbs. 

Previous History:- Measles. 

Family History:- Father, dead. Heart Failure. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -- 5th Space - 2 inches. 

Blood Pressure. S. D. Pulse Rate, 

Sitting 100 66 76 
Lying. 96 64 
Wfter 5 minutes 

108 exercise. 124 68 
After 5 minutes rest. 98 66 90 



BOY ale 

Teddy Redfern, 

Age - 10 years, 41 months, 

Height - 4 ft. i in. Weight - 3 st, 10 lb, 

Previous History:- Measles, Mastoid Abscess 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 14 inches. 

Blood Pressure, S. D. Pulse Rate, 

Sitting, 90 62 72 

Lying. 90 62 

After 5 minutes 
exercise, 108 70 136 

After 5 minutes 
rest. 90 60 80 

BOY 39, (2nd Time), 

George Oliver. 

Age - 10 years, 7 months. 

Height - 4 ft, 2 inches. Weight - 4 ate 5 lbs. 

Family History:- Father, dead - Pneumonia. 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure, S. D. Pulse Rate, 

Sitting, 96 66 76 

Lying. 94 62 

After 5 minutes 
exercise. 124 72 120 

After 5 minutes 
rest. 96 68 76 



BOY 40, (2nd Tiiiie - 19/1/27). 

Wilfrid Burn, 

Age -- 10 years, 

Height 4 ft. 3* inches, Weight -- 4 st, 10 lbs, 

Previous History:- Measles, Whooping Cough, 

Family History - Father Dead - Pulmonary Congest- 
ion. 

Physical Examination: - 

Respiratory System - Normal, 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 21 inches. 

Flood Pressure, S D, Pulse Rata, 

Sitting. 103 76 80 

Lying, 112 30 

After 5 minutes 
exercise. 130 90 128 

After 5 minutes 
rest. 108 74 94 

Lewis Mobbs, 

Age - 10 years, 9 months, 

Height - 4 ft, 3Z inches. Weight - 4 st. 11 lbs, 

Previous History - Measles. 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal; 

Apex Beat - 5th Space - 21. inches. 

Blood Pressure. S. D Pulse Rate. 

Sitting, 106 74 72 
Lying, 106 74 
After 5 minutes 
exercise, 130 78 112 
After 5 minutes 
rest, 110 74 3o 



BOY ít, (2nd Time - 18/1/27). 

Jackson Thorpe, 

Age - 10 years, 2 months. 

Height - 4 ft. 6 inches, Weight - 5 st, 7 lbs, 

Family History:- Father - Died in Asylum. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure, 1 D, Pulse Rate, 

Sitting. 112 80 72 
Lying, 110 80 
After 5 minutes 
exercise. 132 92 112 
After 5 minutes 
rest,, 114 76 78 

Albert Nayler, 

Age - 11 years, 11 months. 

Height - 4 ft, 61 inches, Weight - 5 st. 51 lbs, 

Family History: Father died Csrebrc Spinal 
Sclerosis, 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure, S. U. Pulse Rate, 

Sitting, 120 82 8g 
Lying. 120 84 36 
After 5 minutes 
exercise. 138 78 112 
After 5 minutes 
rest. 126 84 84 



BOY 44, 

Thomas Macaulay. 

Age - 11 years, 7 months, 

Height - 4 ft. 34 inches. Weighty 4 st. 13 lbss 

Family History - Father dead - Pl.lmonary Tubercul-e 
: osis. 

Mother Dead - Pulmonary Tubercul- 
tosis. 

physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches, 

Blood Pressure, S. 12. Pulse Rate. 

Sitting. 104 70 88 
Lying. 104 70 
After 5 minutes 
exercise. 112 66 116 
After 5 minutes 
rest, 102 70 80 

BOY 45. (2nd Time 

Samuel Barton. 

Age - 11 years, 8 months. 

Height - 4 ft. 62 inches. Weight - 5 st, 61bs. 

Previous History - Measles. 

Family History: Father died - Cerebral Tumour. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure. Pulse Rate. 

Sitting. 114 80 72 
Lying. 108 70 
After 5 minutes 
exercise. 138 74 132 
After 5 minutes 
rest. 120 78 96 



BOY 46.2_ 

John Elton. 

Age - 11 years, 10 months. 

Height -- 4 ft. 51 inches. Weight - 4 et. 131 lbs. 

Previous History - Measles. 

Family History -- Mother in T. B. Home. 

Physical Examination: 

inches. 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2* 

Blood Pressure S. D. PP Pulse Rate. 
_ (30) 

Sitting. 112 84 80 
Lying. 110 78 (32) 
After 5 minutes 
exercise. 120 78 120 
After 5 minutes 
rest, 108 80 90 

BOY 47. 

Sidney Meadows. 

Age - 11 years, 6 months. 

Height - 4 ft. 61 inches. Weight F 5 st. 61 ills. 

Previous History - Measles. 

Family History - Father, dead. Phthisis. 
Mother, dead. Phthisis. 

Physical Examination: 

Respiratory System: Normal. 

Cardiovascular System m. Normal. 

Apex Beat - 5th Space - 2* inches. 

Blood Pressure. S D. PP Pulse Rate. 

Sitting, 110 8o 2 
Lying, 112 80 (32) 

7 

After 5 minutes 
120 exercise. 134 84 i 

After 5 minutes 
rest. 110 80 76 



BOY 48. 

George Albert Sanderson. 

Age - 11 years, 8 months. 

Height - 4 ft. 5 inches. Weight - 5 st. 2 lbs. 

''Previous History - Measles. 

Family History - Father, dead - Pneumonia. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 2i inches. 

Blood Pressure. S D. PP. Pulse Rate, 

Sitting. 
Lying. 

112 
110 

80 
80 

30} 
,30 

88 

After 5 minutes 
exercise, 138 84 140 
After 5 minutes 
rest. 110 84 84 

BOY 49. 

John Robinson, 

Age 11 years, 7 months. 

Height - 4 ft. 5 inches. Weight - 4 et, 11 lbs, 

Previous History - Measles. Whooping Cough. 

Family History:- Father dead - Blood Poisoning. 
Mother dead - Influenza. 

Physical Examination: 

Respiratory System: Normal, 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure. S. D, Pulse Rate. 

Sitting;. , 98 66 84 
Lying. 70 
After 5 minutes 
exercise. 120 78 112 
After 5 minutes 
rest. 110 78 78 



JOY Ç 
Edward Smith. 

Age - 11 years, 4 months. 

Height ti 4 ft. 31 inches. Weight -- 4 st. 8 lbs, 

Previous History - Measles. 

Family History:- Mother dead - Tuberculosis of Lung. 

physical Examination: - 

Respiratory System - Normal, 

Cardiovascular Systet - Normal. 

Apex Beat - 5th Space - 24 inches. 

Blood Pressure. S. D. Pulse Rate, 

Sitting, 118 84 
Lying. 80 
After 5 minutes 
exercise. 148 82 112 
After 5 minutes 
rest. 116 80 74 

Remarks - Mentally Deficient. 

BOY 51, 

Frederick Priest. 

Age - 11 years, 2 months. 

Height - 4 ft. 7R inches. Weight - 5 st. 12 ibs. 

Previous History - Measles. 

Family History:- Father dead - Pneumonia. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure. S D. P.P. Pulse Rate. 

Sitting, 98 68 (3o) 80 
Lying, 102 70 (32) 
After 5 minutes 
exercise. 124 64 112 
After 5 minutes 
rest. 98 68 80, 



BOY 52, 

John Ousey, 

Age - 11 years, 11 months. 

Height ® 4 ft. 9 inches. Weight -- 6 st. 42 lbs. 

Previous History - Measles. 

Family History:- Father - Dead - Heart Failure. 

Physical Examination: 

Respiratory System m- Normal. 

Cardiovascular System Normal. 

Apex Beat 5th Space - 24 inches. 

Blood Pressure, S. D. P:P, Pulse Rate. 

96 Sitting, 
108 76 t32) 96 Lying. 

After 5 minutes 
exercise. 136 80 136, 
After 5 minutes 
rest. 106 72 80. 

BOY 53. 

William Yeomans. 

Age - 11 years. 

Height @ 4 ft. 3 inches. Weight - 4 st. 8 lbs. 

Previous History - Measles. Chicken Pox. 

Family History) Father dead - Cerebral Haemorrhage 
Hemiplegia, 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System Normal. 

Apea Beat - 5th 

Blood Pressure, 

Space ® 

S. 

2 inches. 

D. PP, Pulse Rate, 

Sitting. 110 76 (40) 100 
Lying. 110 76 (38) 
After 5 minutes 
exercise. 130 80 152 
After 5 minutes 
rest. 116 80 78 



BOY 54., (2nd Time 19/1/27). 
Frederick Ives. 

Age -- 11 years, 4 months. 

Height - 4 ft. 3a inches, Weight - 5 at. 

Previous History: Measles. 

Physical_Esamination. 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 2i inches, 

Blood Pressure, S, D, Pulse Rate, 

i Lying 
72 

108 68 j s 
After 5 minutes 
exercise, 126 62 128 
After 5 minutes 

72 S2 rest. 108 

BOY 55, (2nd Time) 19/1/27, 

John Rarashaw, 

Age 11 years, 4 months. 

Height - 4 ft, 44 inches, Weight - 5 st. 7 lbs, 

Previous History - Measles, 

Family History - Mother Bead - Tuberculosis of Lungs. 

Father 

Physical Examination, 

Respiratory System: Normal, 

Cardiovascular System: Normal, 

Apex Beat m 5th Space - 21 inches. 

Blood Pressure, S. D, Pulse Rate, 

Sitting, 106 64 80 
Lying, 104 68 
After 5 minutes 
exercise, 130 72 124 
After 5 minutes 
rest, 106 72 94 



BOY 56, 

Joseph Garner. 

Age - 12 years, 11 months. 

Height - 4 ft. 101 inches. Weight - 6 st. 12 1bs, 

Previous History - Measles, Whooping Cough. 

Family History: Father - Dead - G. P. I, 

Mother:- 

Physical Examination, 

Respiratory System - Normal, 

Cardiovascular System - Normal, 

Apex Beat -- 5th Space - 21 inches. 

Blood Pressure, S. D, Pulse Rate, 

Sitting. 128 94 76 
Lying, 120 84 
After 5 minutes 
exercise, 150 90 144 
After 5 minutes 
rest, 122 90 80 

BOY 57. (2nd Time, 18/1/27). 

Samuel Fairfield. 
Age - 12 years, 3 months. 

Height - 4 ft. 3 inches, weight - 4 st. 4 lbs, 

Previous History - Measles, 
story, 

Father - dead Cholera, 
Mother - 
Physical Examination,, 

Respiratory System - Normal, 

Cardiovascular System - Normal. 

Pulse Rate, 

76 

120 

06 

Apex Beat - 5th Space - 2 inches, 
Blood Pressure, S, D. 

Sitting, 112 78 
Lying, 112 78 
After 5 minutes 
exercise, 128 82 
After 5 minutes 
rest, 106 76 



BOY 518 (2nd Time. 19/1/27). 

Charlie Newton. 

Age - 12 years, 5 months. 

Height - 4 ft. 34 inches, Weight -- 5 st, 

Previous History:- Measles, Whooping Cough. 

Family History:- Father:- 

Mother - Dead, Bronchitis & Asthma. 

Physical Examination. 

Respiratory System: Normal, 

Cardiovascular System: 

Apex Beat - 5th Space 

Blood Pressure, 

Normal. 

- 21 inches. 

S, D, 

78 
$ 

130 82 

114 80 

Pulse Rate. 

Sitting. 
Lying. 
After 5 minutes 
exercise. 
After 5 minutes 
rest, 

76 

96 

94 

BOY 59 (2nd Time. 18/1 /27). 

Charlie St, Pierre. 

Age - 12 years, 2 months. 

Height - 4 ft. 7, inches, Weight - 5 et. 11 lbs. 

Previous History - Measles. 

Family History Father Dead - Heart Failure. 

Mother - 
Physical Examination, 

Respiratory System - Normal. 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space - 2i inches. 

Blood Pressure. S. 

114 
110 

118 

110 

D. 

82 
78 

72 

80 

Pulse Rate, 

Sitting. 
Lying, 
After 5 minutes 
¡exercise. 
After 5 minutes 
rest, 

76 

120 

80 



BOY 60, 

Albert Thornton, 

Age - 12 years, 5 months. 

Height - 4 ft. 10 inches, Weight - 6 st, 12 lbs. 

Previous History - Measles. 

Family History - Mother -a dead - Cancer. 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2i inches. 

Blood Pressure, S. D. Pulse Rate. 

Sitting. 110 76 84 
Lying. 100 66 
After 5 minutes 
exercise, 132 80 120 
After 5 minutes 
rest. 110 72 78 

BOY 61. 

Benjamin Hunter. 

Age - 12 years, 5 months. 

Height - 4 ft. 54 inches. Weight - 5 st. 1* lbs. 

Previous History - Measles. 

Family History - Father - dead - Cancer of Gall 
Bladder. 

Physical Examination: 

1Respiratory Systemre - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space 21 inches. 

Blood Pressure. S 

104 
102 

132 

98 

D 

72 
70 

74 

66 

P . 

(32) 
(32) 

Pulse Rate. 

Sitting. 
Lying, 
After 5 minutes 
exercise. 
After 5 minutes 
rest. 

76 

140 

80 



BOY 62 

Frank Mann, 

Age - 12 years, 9 months. 

Height - 4 ft. 74 inches, Weight - 5 st, 12 lbs. 

Previous History - Measles. Whopping Cdugh, 

Family History - Father dead - Heart Disease, 

Physical Examination: 

Respiratory System -- Normal, 

Cardiovascular System -- Normal, 

Apex Beat - 5th Space - 2;1; inches. 

Blood Pressure, S, 

106 

D. 

74 

Pulse Rate, 

sitting. 76 
Lying, 104 72 
After 5 minutes 
exercise. 128 78 100 
After 5 minutes 
rest, 108 80 74 

BOY 63. 

Redvere Briggs. 

Age - 12 years, 5 months. 

Height - 4 ft. 7 inches. Weight n- 5 st. 3 lbs. 

Previous History - Measles, Chicken Pox. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 28 inch, 

Blood Pressure. S. 

106 
102 

140 

108 

D, 

72 
70 

74 

74 

Pulse Rate, 

Sitting, 
Lying, 
After 5 minutes 
exercise, 
After 5 minutes 
rest. 

76 

132 

80 



BOY 6A, 

Henry Stevens. 

- 12 years, 7 months. 

Height - 4 ft. 54 inches. Weight - 4 st. ill lbs. 

Previous History - Measles. 

Family History - Mother - dead - Cancer. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 24 inches. 

Blood Pressure. S. D. PP. Pulse Rate. 

Sitting. 98 72 26) 88 
Lying. 92 64 (28) 
After 5 minutes 
exercise, 118 80 136 
After 5 minutes 
rest. 94 64 76 

Horace Forton. 

Age - 12 years, 11 moat hs. 

Height - 4 ft. 91 inch. Weight - 6 st, 8i lbs. 

Previous History - Whooping Cough. Scarlet Fever. 

Family History - Father Dead - Peripheral Neuritis. 
Pneumonia. 

Physical Examination: 

Respiratory System -- Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure. S. D. P.P. Pulse Rate. 

Sitting. 112 70 (32 72 
Lying, 110 CO (30 
After 5 minutes 
exercise, 128 70 116 
After 5 minutes 
rest. 108 74 84 



BOY 66. 

Charlie curtly. 

Age - 12 years, 8 months. 

Height - 4 ft. 9 inches. Weight - 5 st. 51 lbs, 

Previous History Chicken Pox. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space -2-inches. 

Blood Pressure. S. D. &ulse Rate. 

Sitting. 98 6 92 
Lying. 98 6 
After 5 minutes 
exercise. 120 66 124 
After 5 minutes 
rest. 98 64 8o 

BOY 6. 

Conrad Rasmussen. 

Ages - 12 years, 10 months. 

Height - 4 ft. 7 inches, Weight 5 at. 5 lbs. 

Previous History - Measles. Chicken Pox. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 24 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 98 68 86 
Lying. 94 66 
After 5 minutes 
exercise. 112 66 100 
After 5 minutes 
rest. 92 92 64 ÿ 80 



BOY 68. (2nd Time) . 

George Wheatley. 

Age -- 12 years, 3 months. 

Height - 4 ft. 5i inches. Weight - 5 st. l lbs. 

Previous History - Measles. 

Physical Examination: 

Respiratory System Normal, 

Cardiovascular System - Normal, 

Apex Beat -- 5th Space - 2 1 inches, 

Blood Pressure, S. D Pulse Rate, 

Sitting, 104 68 76 
Lying. 104 70 
After 5 minutes 
exercise, 106 70 100 
After 5 minutes 
rest, 102 70 76 

BOY 69, (2nd Time). 

Harry Oliver. 

Age - 12 years, 8 months. 

Height - 4 ft. 4i inches. Weight -4 st. 11 lbs. 

Previous History - Measles. 

Family History - Father - Dead -- Pneumonia. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space 2 inches. 

Blood Pressure, S. D. Pulse Rate, 

Sitting, 112 80 72 
Lying, 112 80 
After 5 minutes 
exercise, l 138 112 
After 5 minutes 
rest. 112 78 76 



BOY 70 (2nd Time). 

Arthur Burn. 

Age - 12 years, 9 months. 

Height - 4 ft. 4á inches. Weight 4 st, 13 lbs. 

Previous History - Measles. Whooping Cough. 

Family History - Father - dead - Congestion of Lungs. 

Physical Examination: 

inches. 

Respiratory System Normal. 

Cardiovascular System - Normal. 

Apex Beat * 5th Space -> 21 

Blood Pressure. S. D. Pulse Rate, 

Sittings` 112 80 80 
Lying. 108 78 
After 5 minutes 
exercise. 136 70 128 
After 5 minutes 
rest, 108 76 80 

BOY 71. 

Alfred Stevenson. 

Age - 12 years, 3 months. 

Height - 4 ft. 6* inches. Weight 5 st. 4 lbs. 

Previous History - Diptheria. 

Fatally History:- Father -- dead - Heart Failure. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space M 21 inches. 

Blood Pressure, S D. Pulse Pate. 

Sitting. 110 78 92 
Lying, 106 72 
After 5 minutes 
exercise, 136 74 132 
After 5 minutes 
rest. 110 78 84 



BoY72. 

Tommy Thurston, 

Age - 12 years, 9 months. 

Height -- 4 ft. 31 inches. Weight - 4 at. 13 lbs. 

Previous History a Pneumonia (twice). 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space . 2y inches. 

Flood Preeáure. Pulse Rate. 

Sitting. 104 70 92 
Lying. 102 70 
After 5 minutes 
exercise. 124 56 128 
After 5 minutes 
rest. 106 72 100 

BOY a. 
Albert Watchman. 

Age - 12 years, 3 months. 

Height - 4 ft, - inch. Weight - 4 st. 61 lbs, 

Previous History ,- Whooping Cough. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space 

Blood Pressure. 

- 2.* 

S 
102 
100 

120 

102 

inches. 

D. 

70 
70 

80 

70 

Pulse Rate. 

Sitting. 
Lying. 
After 5 minutas 
exercise. 
After 5 minutes 
rest. 

76 

116 

76 



BOY 7' (2nd Time). 

James Thorpe, 

Age - 12 years, 4 months. 

Height -- 4 ft, 6i inches. Weight - 6 st, 1 lb. 

Family History - Father died - Asylum. 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 3 inches. 

Blood Pressure, S. D. Pulse Rate, 

Sitting, 108 70 88 
Lying, 108 70 
After 5 minutes 
exercise, 146 74 140 
After 5 minutes 
rest. 114 78 100 

BOY 75, 

Bernard Osberg. 

Age - 13 years, 3 months, 

Height - 4 ft. 94 inches. Weight - 5 st, 13 lbs. 

Family History - Mother - dead - Bronchial Asthma and 
Coma. 

Physical Examination: 

Resptratory System - Normal, 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure, S. D. P P. Pulse Rate, 

Lying, 110 82 8) 92 
ging, 
After 5 minutes 

6 exercise, 130 84 136 
After 5 minutes 
rest, 112 80 80 



BOY 76. 

Arthur Keightley. 

Age - 13 years, 11 months. 

Height - 4 ft. 9 inches. }Wight - 5 st. 3i lbs. 

Family History -- Father - dead - Cancer, 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure. S. D. P.P. Pulse Rate, 

Sitting. 102 72 (30) 80 
Lying. 104 72 (32) 
After 5 minutes 
exercise. 128 80 128 
After 5 minutes 
rest. 102 70 84 

BOY 77. 

Albert Watkins. 

Age - 13 years, 5 months. 

Height - 4 ft. 11- inches. Weight - 7 st. 5 lbs. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat =- 5th Space - 24 inches. 

Blood Pressure, S, D, Pulse Rate. 

Sitting, 122 80 92 
Lying. 116 80 
After 5 minutes 
exercise. 136 74 156 
After 5 minutes 
rest, 118 84 84 



BOY 78. (2nd Time). 

Horace Griffiths. 

Age ® 13 years, 10i months. 

I Height - 5 ft. Weight - 7 et. 12 lbs. 

Previous History - Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space -- 2* inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 112 82 80 
Lying. 114 84 
After 5 minutes 
exercise. 138 90 112 
After 5 minutes 
rest. 110 80 80 

BOY 79. (2nd Time) . 

John Mann. 

Age - 13 years, 10 months. 

Height -- 5 ft. 11 inches. Weight - 7 st. 7 lbs. 

Previous History - Measles. Whooping Cough. 
Pneumonia. Tuberculous Glands 

removed. 

Family History m Father e dead - Heart Disease. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 24 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting, 124 84 76 
Lying. 112 84 
After 5 minutes 
exercise, 134 68 128 
After 5 minutes 
rest. 120 78 76 



BOY 80 (2nd Time). 

Fred. Vickers. 

Age ® 13 years, 8 months, 

Height - 4 ft. 10 1 inches. Weight b 6 st. 4 lbs. 

Previous History - Measles. Whooping Cough. 

Physical Examination. 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -- 5th Space - 2b inches. 

Blood Pressure. S D. Pulse Rate. 

Sitting. 106 70 72 
Lying. 110 78 
After 5 minutes 
exercice. 124 b8 128 
After 5 minutes 
rest. 114 80 80 

BOY 81. (2nd Time) . 

George Wallace. 

Age 13 years, 4 months. 

Height - 4 ft. 74 inches, Weight - 5 et. 11 lbs. 

Previous History - Measles, Diptheria. 

Physical Examination. 

Respiratory System -b Normal. 

Cardiovascular System -, Normal. 

Apex Beat - 5th Space - 2.1 inches. 

Blood Pressure. S D. Pulse vRate, 

Sitting. 104 66 76 
Lying. 102 70 
After 5 minutes 
exercise. 134 74 124 
After 5 minutes 
rest. 108 72 78. 



BOY 82. 

Fred, Redfern, 

Age -- 13 years, 51 months. 

Height - 4 feet, 11 inches, Weight 6 st, 9 lbs. 

Previous History - Measles, Rickets. 

Physical Examination. 

Respiratory System M Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 3 inches, 

Blood Pressures S D, P.P. Pulse Rate, 

112 
10 76 (34) 

72 
130 82 116 

110 74 8o 

Sitting, 
Lying, 
After 5 minutes 
exercise. 
After 5 minutes 
rest, 

BOY 83. 

John Wilson. 

Age - 13 years, 4 months. 

Height - 4 feet, 64 inches, Weight - 5 st. 10 lbe. 

Previous History - Measles. 

Family History:- Father -- Dead - Malignant Endocar -- 
ditis. 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System ® Normal. 

Apex Beat - 5th Space - 21 inches, 
Blood Pressure S. D. Pulse Rate. 
Sitting, 110 76 8o 
Lying. 104 72 
After 5 minutes 
exercise. 132 82 132 
After 5 minutes 
rest. 108 76 84 



BOY 84. 

James Middleton. 

Age - 13 years, months. 

Height - 4 ft. 9 inches. Weight -- 5 st, 12 lbs. 

Previous History - Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure, S. D, Pulse Rate, 

Sitting. 120 84 88 
Lying. 120 84 
After 5 minutes 
exercise, 136 80 144 
After 5 minutes 
rest. 120 84 90 

BOY 85, 

James Yeomans. 

Age - 13 years, 10 months, 

Height - 4 ft. 71 inches, Weight - 5 st, 8 lbs. 

Previous History m Measles. 

Family History Father Dead - Cerebral Haemorrhage. 
Hemiplegia. 
Cardiac Failure. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat » 5th Space - 2 inches. 

Mood Pressure. 

3:tt ing; 
Lying, 
After 5 minutes 
exercise. 
After 5 minutes 
rest, 

S. D. 

1:104 74 
104 72 

118 70 

104 70 

Pulse Rate. 

a0 

112 

76 



BOY 86, 

Ronald Youll, 

Age - 13 years, 11 months. 

Height -- 4 ft. 10 inches, Weight - 6 st, 5 lbs. 

Previous History - Scarlet Fever. Measles. Whooping 
Cough, 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System . Normal, 

Apex Beat v 5th Space 2i inches, 

Blood Pressure, S. D. Pulse Rate, 

Sitting, 114 82 72 
Lying. 112 84 
After 5 minutes 
exercise, 126 84 116 
After 5 minutes 
rest, 112 82 80 

BOY 87. 

William Robinson. 

Age - 13 years, 8 months. 

Height - 4 ft. 71 inches. Weight - 5 st, 4 lbs. 

Previous History - Measles, Whooping Cough. 

Family History - Father, dead - Septicaemia, 
Mother, dead - Influenza, 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal, 

Apex Beat 5th space - 24 inches, 

Blood Pressure, S. D, Pulse Rate, 

Sitting, 104 72 80 
Lying, 102 72 
After 5 minutes 

140 exercise. 124 80 
After 5 minutes 
rest, 104 70 80 



BOY 88. 

James Francis, 

Age 13 years, 11 months, 

Height - 4 ft, 1i$ indus, Weight - 6 st, 12 lbs, 

Previous History - Measles, 

Psical Examination: 

Respiratory System -- Normal. 

Cardiovascular System - Normal, 

Apex Boat - 5th Space - 21 inches. 

Blood Pressure, S, D, Pulse Rate. 

Sitting. 104 72 76 
Lying, 98 68 
After 5 minutes 
exercise, 128 72 108 
After 5 minutes 
rest, 104 74 76 

Albert John Fox. 

Age 13 years, 

Height - 4 ft. 74 inches, Weight - 5 st. 71 lbs. 

Previous History - Measles. Whooping Cough. 

Family History - Father - Dead - Phthisis and 
Heart Disease, 

Physical Examination: 

Respiratory System . Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space -- 21 inches. 

Blood Pressure, S. D, Pulse _Rate, 

Sitting, 106 74 76 
Lying, 106 72 
After 5 minutes 
exercise, 122 74 124 
After 5 minutes 
rest, 110 78 76. 



BOY 90, 

James Giilaid, 

Age - 13 years, 

Height 4 ft, 6 inches, Weight - 6 st, 9 lbs. 

Previous History - Measles, 

Family History Mother - dead - Heart Failure. 

Physical Examination 

Respiratory System - Normal, 

Cardiovascular System - Normal, 

Apex Beat 5th Space -a 3 inches. 

Blood Pressure S. D. Pulse Rate. 

Sitting. 114 84 84 
Lying, 120 86 
After 5 miráites 
exercise, 3.34 82 132 
After 5 minutes 
rest. 118 84 76 

Remarks - Faints easily, 

BOY 91, 

Herbert White, 

Age - 13 years, 

Height ,_, 4 ft, 9* inches, Weight - 6 st, 2i lbs. 

Previous Historyri- Measles, Whooping Cough, 

Family History - Father, dead, Drpwning, 
Mother, dead, Scarlet Fever. 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2a inches. 

Blood Pressure, S. D, Pulse Ra ±e. 

Sitting. 114 84 76 
Lyingi 88 
After 5 minutes 
exercise. 120 78 96 
After 5 minutes 
rest. 114 78 76 



BOY_92 

Herbert St, Pierre, 

Age - 13 years, 11 months. 

Height -- 4 ft. 54 inches, Weight - 5 st, 4 lbs. 

Previous History -- Measles, 

Family History - Father, dead, Heart Failure. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2i inches. 

Blood Pressures S. D. Pulse Rate. 

Sitting. 112 78 72 
Lying. 114 88 
After 5 minutes 
exercise. 124 78 100 
After 5 minutes 
rest, 104 72 80 

BOY 93, 

Harold Fairfield. 

Age - 14 years. 

Height -- 4 ft. 91 inches. Weight -- 6 st. 5 lbs. 

Previous History - Measles, 

Family History Father - Dead - Cholera. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th space - 24 inches. 

Blood Pressure. S. D. Pulse Rate, 

Sitting. 92 
Lying. 118 80 
After 5 minutes 
exercise, 132 82 140 
After 5 minutes 
rest, 120 84 88 



James Power. 

Age - 14 years, 3 months. 

Height - 5 ft. á inch. Weight 6 st. 3 lbs. 

Previous History - Measles. 

Family History - Father, Dead, Cancer. 

Physical Examination: - 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex. Beat 5th Space - 3 inches. 

Blood Pressure. S. D. Pulse Rate 

Sitting. 116 68 80 
Lying, 110 72 
After 5 minutes 
exercise. 124 64 106 
After 5 minutes 
rest. 106 68 76 

B0 
Charles Chapman. 

Age - 14 years, i month. 

Height - 4 ft. 7 inches, Weight - 5 st. 12 lbs. 

Previous History - Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 118 72 76 
Lying. 108 76 
After 5 minutes 
exercise. 126 74 136 
After 5 minutes 
rest. 108 66 76 

Remarks - One of twins. 



BOY 96, 

Donald Chapman. 

Age 14 years, 1 month. 

Height -- 4 ft. 8Z inches. Weight -. 6 st. 2 lbs. 

Previous History - Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space - 2ñ inches. 

Blood Pressure. S. D, Pulse Rate. 

Sitting. 118 72 72 
Lying. 110 80 
After 5 minutes 
exercise. 118 78 120 
After 5 minutes 
rest. 108 76 80 

Remarks - One of twins. 

BOY 97, 

Tom Fox, 

Age - 14 years, 9 months. 

Height - 5 ft. 1 inch. Weight - 7 st. 4 á lbs, 

Previous History - Measles. 

Family History - Father - Dead - Phthisis. 
Heart Failure. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space d- 24 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting, 124 76 76 
Lying. 124 2 

After 5 minutes 
exercise. 146 72 140 
After 5 minutes 
rest, 122 82 98 



BOY 98. 

Harold Huntley. 

Age - 14 years, 6 months. 

Height 4 ft, 93 inches. Weight - 5 st. 9 lbs. 

Previous History - Measles. Chicken Pox. 

Physical Examination: 

Respiratory System Normal. 

C ardio vascula. System -a Normal. 

Apex Beat 5th Space _ 2i inches. 

Blood Pressure. S. D. Pulse Rate, 

Sitting. 106 66 76 
Lying. 96 64 
After 5 minutes 
exeroise. 110 64 116 
After 5 minutes 
rest, 94 62 84 

Robert Dales. 

Ages 14 years, 5 months. 

Height - 4 ft. 11A inch. Weight - 6 st. 4 lbs. 

Previous History: Measles, Whooping Cough. 
Abscesses, 

Family History w Father Dead - Pneumonia. 

Physical Fxamination_: 

Respiratory System - Normal. 

Cardiovascular System -- Normal. 

Apex Beat 5th Space inches. 

Blood Pressure, S. D. Pulse Rate. 

Sitting. 112 80 80 
Lying. 102 70 
After 5 minutes 
exercise. 146 70 108 
After 5 minutes 
rest. 110 78 83 



BOY 100. 

Ronald Webb. 

Age - 14 years, 4 months. Weight 5 st. 3 lbs. 

Previous History - Measles. 

Family History - Father - Dead - Tabes Dorsalis are. 

Exhaustion. 

Physical Examination: 

Respiratory System v Normal. 

Cardiovascular System 

Apex Beat v 5th Space 

Blood Pressure. 

- Normal. 

- 21 inches. 

S. D. 

108 76 

104 70 

144 74 

104 74 

Pulse Rate. 

Sitting. 

Lying. 

After 5 minutes 
exerci sei. 

After 5 minutes 
rest. 

88 

76 

BOY 101. 

Edward Briggs. 

Age - 14 years, 6 months. 

Height - 4 ft. 10 inches. Weight - 6 st. 9 lbs. 

Previous History - Measles. Whooping Cough, Chicken 
Pox. 

Physical Examination: 

Respiratory System - Normal. 

'Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2i inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 116 84 80 
Lying. 116 84 
After 5 minutes 
exercise. 140 84 120 
After 5 minutes 
rest. 118 84 78 



BOY 102. 

George Wilfrid Osberg. 

Age - 14 years, 5 months. 

Height - 4 ft. 10 inches. Weight 6 st. 4i lbs. 

Previous History - Measles. 

Family History - Father, dead. Bronchial Asthma & 
Coma. 

Physical Examination: 

Respiratory System -- Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space 2i inches. 

Blood Pressure S. P.P. D Rate. 

Sitting. 118 (38) 8o 84 
Lying. 120 (38) 82 
After 5 minutes 
exercise, 162 80 140 
After 5 minutes 
rest, 126 90 90 

BOY 103. 

Walter Elton. 

Age - 14 years, 6 months. 

Height - 4 ft. 61 inches. Weight -- 5 st. 1l lbs. 

Previous History - Measles. Chicken Pox. Bronchitis 
frequently. Abscesses. 

Family History: Mother in T. B. Home. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Sp ac e 2ß inches. 
Blood Pressure. S. D Rate. 

Sitting. 112 70 92 
Lying. 102 68 
After 5 minutes 
exercise, 138 74 152 
After 5 minutes 
rest, 102 70 84 



BOY 104. 

Charles Appleton, 

Age - 14 years, 4 months, 

Height - 4 ft. 8 inches. Weight - 5 st, 10 lbs, 

' Previous History -- Measles. Rickets, 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure. S. 2. P.P. Pulse Rate, 

Sitting, 114 78 (36) 80 
Lying. 104 70 ( 34) 
After 5 minutes 
exercise. 132 84 132 
After 5 minutes 
rest. 110 74 84 

BOY 105. 

Fred, Wooler. 

Age - 14 years, 3 months, 

Height - 4 ft. 74 inches. Weight _ 5 st. 8 lbs, 

Previous History -- Measles, Scarlet Fever. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat a- 5th Space - 2.'i inches. 

Blood Pressure. S. 

106 
104 

144 

110 

D. 

72 
70 

74 

76 

Pulse Rate. 

Sitting. 
Lying. 
After 5 minutes 
exercise. 
After 5 minutes 
rest, 

60 

80 

Remarks: - Twin Brother cf 106 (Boy). 



BOY 106. 

John Wooler. 

Age - 14 years, 3 months, 

Height - 4 ft. 4 inches, Weight 4 st. 21 

Previous History - Measles. Scarlet Fever, 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space - 21 inch. 

lbs. 

Blood Pressure. S. 

106 

D. 

66 

Pulse Rate, 

sitting. 76 
Lying. 102 70 
After 5 minutes 
exercise. 130 74 108 
After 5 minutes 
rest. 98 68 80 

Remarks - Twin brother of Boy 105. 

BOY 10Z. 

James Forton. 

Age - 14 years, 4 months. 

Height - 4 ft. 9i inches. Weight - 6 st. 131 lbs. 

Previous History - Measles. Whooping Couch. 

Family History - Father, dead. Peripheral Neuritis. 
Pneumonia. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -- 5th Space - 2i inches. 

Blood Pressure. S. 

112 
110 

122 

112 

D, 

78 
78 

74 

70 

Pulse Rate. 

Sitting. 
Lying. 
After 5 minutes 
exercise, 
After 5 minutas 
rest. 

92 

136 

76 



BOY 108, 

William Thornton. 

Age -- 14 years, 5 months. 

Height - 5 ft. 10 inches. Weight - 8 st, 31 lbs. 

Previous History - Measles. 

Family History Mother, dead Cancer. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -- 5th Space - 24 inches. 

Blood Pressure. S. L?, Pulse Rate. 

Sitting. 118 78 80 
Lying. 118 78 
After 5 minutes 
exercise. 140 80 116 
After 5 minutes 
rest. 116 80 8o 

BOY 109, 

Robert Stevenson. 

Age - 14 years, 4 months. 

Height - 4 ft. 91 inches. Weight - 6 st. 

Previous History -- Glanular Abscesses. 

Family History -- Father, dead - Heart Failure. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure. S. S. Pulse Rate. 

Sitting. 108 74 80 
Lying. 110 78 
After 5 minutes 
exercise. 134 70 128 
After 5 minutes 
rest. 108 74 76 



BOY 110, 

Alfred Bird, 

Age - 14 years, 5 months. 

Height - 4 ft. 7 inches, Weight -- 6 st. 2 lbs, 

Physical Examination: 

Respiratory vSystem - Normal, 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space -3 2;,:: inches. 

Blood Pressure, S, 

118 
106 76 
124 

104 

D, 

78 

74 

72 

Sitting, 
Lying. 
After 5 minutes 
exercise. 
After 5 minutes 
rest, 

BOY 111, 

Pulse Rate, 

76 

116 

78 

Arthur Kidd, 

Age - 14 years, 7 months. 

Height - 4 ft. 91 inches, Weight - 6 st, it lbs, 

Family History - Father, dead, Heart Failure, 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure, S. P, 

Sitting, 114 78 
Lying, 110 0 
After 5 minutes 
exercise, 132 76 
After 5 minutes 
rest, 124 80 

Pulse Rate. 

88 

124 

M 



BOY 112. 

Roy Hanson. 

Age - 15 years. 

Height - 4 ft. 11 inches. Weight 5 st. 13 lbs. 

Family History: Father, dead. Cancer on Liver. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. Igo 84 88 

Lying. 120 82 

After 5 minutes 
exercise. 134 84 112 

After 5 minutes 
rest. 118 82 88 



GIRL 1. 

Rose King. 

Age -- 5 years, 6 months. 

Height - 3 ft. 44 inches. Weight 2 st. 13 lbs. 

Family History - Father . Dead. Pneumonia. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th space - 19 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 92 66 100 
Lying. 90 66 
After 5 minutes 
exercise. 100 64 112 
After 5 minutes 
rest. 88 64 84 

GIRL 2 

Kitty Beeson. 

Age - 5 years, 6 months. 

Height -- 3 ft. 44 inches. Weight - 2 st. 10 lbs. 

Previous History - Measles - Whooping Cough. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 92 6o 94 
Lying. 90 58 
After 5 minutes 
exercise, 40 64 116 
After 5 minutes 
rest. 92 6o 94 

Remarks:- Obese. 



GIRL 3. 

Clarice Beeson. 

Age - 6 years, 3 months. 

Height - 3 ft. 5 inches. Weight - 2 st. 11 lbs. 

Previous History Measles. Whooping Cough. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 1 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 
9á 

80 
Lying e 
After 5 minutes 
exercise. 100 60 88 
After 5 minutes 
rest. 90 64 78 

GIRL 4. 

Hannah Hughes. 

Age - 6 years, 3 months. 

Height -- 3 ft. 7i inches. Weight 3 st. 5 lbs. 

Previous History - Measles. 

Family History - Father, dead - Septicaemia non 
traumatic. 

Physical Examination: 

Respiratory System -P Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 14 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 
Lying. 

90 
2 62 

90 

After 5 minutes 
exercise. 104 6o 110 
After 5 minutes 
rest. 92 62 94 



GIRL 5, 

Frances Ashley, 

Age 6 years, 11 months. 

Height - 3 ft. 8á inches. Weight - 3 st, 8 lbws 

Previous History -- Measles. Whooping Cough. 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 14 inches. 

Blood Pressure, S. D. Pulse Rate 

Sitting, 94 64 80 
Lying. 94 64 
After 5 minutes 
exercise, 130 74 160 
After 5 minutes 
rest, 106 76 100 

GIRL 6, 

Jessie Thorpe. 

Age - 7 years, 8 months. 

Height - 3 ft. 10 inches. Weight 3 st, 82 lbs. 

Family History Father - Died in Asylum. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches, 

Blood Pressure. S. D. Pulse Rate, 

Sitting, 100 72 82 
Lying, 100 70 
After 5 minutes 
exercise. 130 64 160 
After 5 minutes 
rest, 93 64 120 



GIRL 7. 

Mary Wallace; 

Age - 7 years, 7 months. 

Height - 3 ft. 11 inches. Weight 4 st. 

Previous History -y Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -- 5th Space -2 inches. 

Blood Pressure. S. D. Pulse Rate, 

Sitting. 104 74 8o 
Lying. 108 74 
After 5 minutes 
exercise. 112 58 136 
After 5 minutes 
rest. 94 62 92 

GIRL 8. 

Evelyn Evi son. 

Age - 7 years, 1 month. 

Height - 3 ft. 71 inches. Weight - 3 et. 2 lbs. 

Previous History - Measles. Whooping Cough. 

Physical Examination: 

Respiratory System -a Normal. 

Cardiovascular System -. Normal. 

Apex Beat -- 5th Space - 1l inches. 

Blood Pressure. S. D. Pulse Rate, 

Sitting : _ . -84 58 72 
Lying, 80 54 
After 5 minutes 
exercise. 112 70 1 0 
After 5 minutes 
rest. 96 64 84 



GIRL 9. 

Edna King. 

Age -- 7 years, 1 month. 

Height - 3 ft. 7 inches, Weight - 3 st. 61 lbs. 

Previous History - Measles. Whooping Cough. Chicken 
Pox. 

Family History - Father -- dead - Tuberculosis of 
Throat. Phthisis. 

physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches, 

Blood Pressure, S. D. Pulse Rate. 

Sitting. 
84 56 

8o 
Lying. 
After 5 minutes 
exercise, 102 60 115 
After 5 minutes 
rest, 86 60 82 

GIRL 10, 

Lilian Grundy. 

Age - 7 years, 6 months, 

Height - 3 ft. 9t inches. Weight - 3 st. 8z lbs. 

Previous History - Measles. 

Family History -- Mother -- In Mental Home. 

Physical Examination: 

Respiratory System Normal, 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 2 inches, 

Blood Pressure, S. 

96 
94 

118 

94 

D. 

64 
60 

66 

62 

Pulse Rate. 

Sitting. 
Lying, 
After 5 minutes 
exercise. 
After 5 minutes 
rest. 

90 

118 

88 



GIRL 11.. 

Doris Hunter. 

Age - 7 years, 

Height -- 3 ft. 7 inches. Weight -- 3 st. 

Previous History - Measles. Whooping Cough. 

Family History -- Father - Dead - Cancer of Gall 
Bladder. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -r 5th Space - 1Z inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 82 58 80 
Lying. 80 54 
After 5 minutes 
exercise. 104 58 104 
After 5 minutes 
rest. 82 56 80 

GIRL 12. 

Edith Scott. 

Age -. 8 years, 8 months. 

Height ffi 4 ft. i inch. Weight - 4 st, l lbs. 

Previous History Measles. Whooping Cough. 
Diptheria. 

Family History - Father - dead - Congestion of Lungs. 
Mother - dead -- Heart Failure. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -- 5th Space -- 2 inches. 

Blood Pressure. S. p. Pulse Rate. 

Sitting. 110 80 76 
Lying, 116 84 
After 5 minutes 
exercise. 126 87 108 
After 5 minutes 
rest. 104 70 76 



GIRL 13. 

Florence Ashby. 

Age -- 8 years, 10 months. 

Height -- 4 ft. 2 inches. Weight - 4 at. 61 lbs. 

Previous History - Measles & Whooping Cough. 

Physical Examination: 

Respiratory System -- Normal. 

Cardiovascular System -- Normal. 

Apex Beat 5th Space -- 2 inches. 

Blood Pressure. S. 

Sitting. 114 4 
Lying. 1180 
After 5 minutes 

136 76 exercise. 
After 5 minutes 
rest, 112 

r. 

78 

GIRL 14. 

Pulse Rate, 

76 

128 

80 

Mary Jane Beeson. 

Age - 8 years, 9 months. 

Height - 3 f t. 81 inches. Weight - 3 st. 5 lbs. 

Previous History - Measles. Whooping Cough. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 1i inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 84 6o 76 
Lying, 82 56 
After 5 minutes 
exercise, 
After 5 rdnutes 
rest. 

104 

90 

62 

56 

96 

84 



GIRL 15. 

Violet Hunter. 

Age - 8 years, 3 months, 

Height -- 3 ft. l01 inches, Weight - 3 et. 111 lbs. 

Previous History - Measles. Whooping Cough, 

Family History - Father - Dead - Cancer of Gall 
Bladder, 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System -r Normal. 

Apex Beat - 5th Space - 2 inches, 

Pressure. S. D. Pulse Rate. Blood 

Sitting. 
92 

64 84 
Lying. ' 82 

After 5 minutes 
exercise. 112 60 116 
After 5 minutes 
rest. 84 58 84 

GIRL 16, 

Evelyn Coates. 

Age -- 8 years, 4 months. 

Height - 3 ft. 8 inches. Weight - 3 st. 10 lbs. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 14 inches. 

Blood Pressure. S. 

97 

95 

118 

94 

D. 

65 
67 

68 

63 

Pulse Rate. 

Sitting. 
Lying, 
After 5 minutes 
exercise. 
After 5 minutes 
rest, 

80 

114 

83 

Urine: - Nil. 



GIRL 1j. 

Doris Newman. 

Age - 8 years, 1 month. 

Height -- 3 ft. 9i inches. Weight - 3 st. 101 lbs. 

Previous History - Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space 14 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 92 60 88 
Lying. 94 62 
After 5 minutes 
exercise. 114 66 110 
After 5 minutes 
rest. 94 64 89 

GIRL 18. 

Ivy Denby, 

Age - 8 years, 4 month, 

Height - 3 ft. 8 inches. Weight- 3 st. 3 lbs. 

Previous History - Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space -- 1¢ inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 90 64 76 
Lying. 2 56 
After 5 minutes 
exercise. 118 60 124 
After 5 minutes 
rest. 80 54 88 



GIRL 19. 

Kathleen Newman. 

Age - 9 years, 7 months. 

Height -- 4 ft. 3i inches, Weight - 4 st. 10 lbs. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat 5th space - 2 inches. 

Blood Pressure: S. D, Pulse Rate, 

Sitting. 108 78 88 
Lying. 106 78 
After 5 minutes 
exercise, 136 82 112 
After 5 minutes 
rest, 104 74 100 

GIRL 20, 

Florence Hickson. 

Age - 9 years. 

Height -- 4 ft. á inch, Weight - 4 at. 1 lb. 

Family History - Father - dead -- Acute Ezema. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure, S. D, Pulse Rate, 

Sitting. 92 
64 
62 86 

Lying. 94 
After 5 minutes 
exercise, 106 68 116 
After 5 minutes 
rest. 92 62 80 



GIRL 21. 

Hilda Davidson. 

Age - 9 years, 3 months. 

Height - 3 ft. 11 inches. Weight 3 st. 11 lbs. 

Previous History - Measles. 

Family History - Mother -- dead - Bronchitis. 

Physical Examination: 

Respiratory System -- Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 92 58 84 
Lying. 94 58 
After 5 minutes 
exercise. 122 64 120 
After 5 minutes 
rest. 98 6o 88 

GIRL 22, 

Rosa Meadows. 

Age - 9 years, 10 months. 

Height - 4 ft. 3y inches. Weight - 4 at. 7 lbs. 

Previous History -- Measles. 

Family History -- Father - dead - Phthisis. 
Mother -- dead -- Phthisis. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - lá inch. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 94 62 76 
Lying. 104 72 
After 5 minutes 
exercise. 124 68 124 
After 5 minutes 
rest. 104 68 76 



GIRL 23. 

Dorothy Mobbe. 

Age - 9 years. 

Height - 4 ft. 2 inches, Weight -- 3 st. 11 lbs. 

Previous History - Measles, Whooping Cough, 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal, 

Apex Beat - 5th Space r 1E1 inches. 

flood Pressure. S. S. 

Sitting, 102 72 
Lying, 94 68 
After 5 minutes 
exercise. 126 68 
After 5 minutes 
rest, 108 68 

GIRL 24. 

Pulse Rate, 

76 

loe 

86 

Grace Robinson. 

Age - 10 years, 5 months. 

Height -- 4 ft. 39 inches. Weight - 4 st. 4 lbs. 

Family History - Father - dead - Septicaemia. 
Mother - Dead -r Influenza. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 2 inches from mid -line. 

Blood Pressure, S, D. Pulse Rate, 

Sitting. l04 70 88 
Lying. 106 
After 5 minutes 
exercise. 110 78 136 
After 5 minutes 
rest. 100 68 76 



GIRL 25, 

Grace Grant. 

Age - 10 years, 7 months. 

Height - 4 ft. 41 inches. Weight 

Previous History -- Measles, 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System -- Normal. 

st, 2 lbs, 

Apex Beat - 5th Space -- 21 inches, 

Blood Pressure, S. D, Pulse Rate, 

Sitting, 110 74 76 
Lying. 112 78 
After 5 minutes 
exercise, 138 74 124 
After 5 minutes 
rest, 114 72 72 

GIRL 26, 

Alice Everson, 

Age - 10 years, 6 months, 

Height a- 4 ft. i inch, Weight - 3 et. 13 lbs. 

Previous History - Measles. Whooping Cough, 

Physical Examination: 

Respiratory System -- Normal. 

Cardiovascular System - normal. 

Apex Beat - 5th Space - 14 inch. 

Blood Pressure. S. D, Pulse Rate, 

Sitting, 96 66 76 
Lying. 103 74 
After 5 minutes 
exercise. 124 74 116 
After 5 minutes 
rest. 104 66 84 



GIRL 27, 

Ellen Scott. 

Age -- 10 years, 1 month. 

Height - 4 ft. 41 inches. Weight -- 4 st, 10 lbs, 

Previous History - Measles, Whooping Cough. 
riptheria. 

Family History - Father dead - Pulmonary Congestion. 
Mother ,- Dead - Heart Failure. 

Physical Examination: 

Respiratory System -- Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure, S. D, Pulse Rate, 

Sitting, 112 72 76 
Lying, 114 76 
After 5 minutes 
exercise. 140 80 136 
After 5 minutes 
rest, 116 78 90 

GIRL 28. 

Edith Hickson. 

Age - 10 years. 

Height 4 ft. 4 inches. Weight - 4 st. 121 lbs. 

Previous History G- Measles, 

Family History - Father -a Dead -- Astute Eczema. 

Physioal Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 14 inches. 

Blood Pressure, S. D, Pulse Rate, 

Sitting, 92 
60 

84 
Lying. 92 
After 5 minutes 
exercise, 120 64 124 
After 5 minutes 
rest. 94 62 86. 



CIRL 29, 

Amy Chapman. 

Age - to years, 3 months. 

Height -- 4 ft. 21 inches. Weight - 4 et. 4 lbs. 

Previous History -- Measles. 

Psical Examination: 

Respiratory System -- Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure. S. S. Pulse Rate. 

Sitting. 110 68 92 
Lying. 108 76 
After 5 minutes 
exercise, 138 76 132 
After 5 minutes 
rest, 102 70 84 

GIRL 30. 

Elsie Fairfield. 

Age - 10 years, 7 months. 

Height 4 $t. 14 inches. Weight - 4 st. 5 lbs. 

Previous Historyn' Measles. 

Family History -- Father - Dead - Cholera,. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 94 68 80 
Lying. 112 76 
After 5 minutes 
exercise. 124 84 136 
After 5 minutes 
rest. 110 84 96 



GIRL;, 

Katie Lawson. 

Age - 10 years. 

Height - 4 ft. 1 inch. Weight - 4 st. 3 lbs. 

Previous History - Whooping Cough, 

Family History - Father - dead . Heat Stroke. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space -- 2 inches. 

Blood Pressure. S. D. Pulse Rate, 

Sitting, 100 72 76 
Lying, 100 70 
After 5 minutes 
exercise, 132 78 124 
After 5 minutes 
rest, 102 70 80 

GIRLAL, 

Kathleen Power. 

/toe - 10 years, 16 months. 

Height - 4 ft. 5 inches, Weight - 4 st. 7 lbs. 

Previous History - Measles. 

Family History - Father - dead - Cancer. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood .Pressure, S. D. Pulse Rate, 

Sitting. 102 72 88 
Lying, 110 $0 
After 5 minutes 
exercise. 80 128 

After 5 minutes 
rest. 106 72 84 



útR.L 31. 

Avon Charlton. 

Age - 11 years, 11 months. 

Height - 4 ft. 6 inches, Weight - 6 st. 4 lbs, 

Previous History - Measles. 

Family History - Father - dead - Heart Disease. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space 21 inches. 

Blood Pressure. S. D. Puise Rate. 

Sitting. 109 64 8o 
Lying. 102 64 
After 5 mnutes 
exercise. 124 64 144 
After 5 minutes 
rest. 102 64 94 

GIRL 34. 

Cecily Frances, 

Age -. 11 years, 3 months. 

Height - 4 ft. 41 inches. Weight - 5 st. z lb. 

Previous History - Scarlet Fever. Measles. 

Physical Examination: 

Respiratory System -- Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 1i inch. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 100 68 72 
Lying, 112 80 
After 5 minutes 
exercise. 148 72 136 
After 5 minutes 
rest. 110 78 100 



GIRL 35. 

Ivy Knell. 

Age -- 11 years, 6 months. 

Height - 4 ft, 44 inches. Weight - 5 st. 4 lbs. 

Previous History - Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 110 66 76 
Lying. 108 64 
After 5 minutes 
exercise. 94 124 
After 5 minutes 
rest. 104 66 76 

GIRL 36, 

Louie Wilson. 

Age - 11 years. 

Height - 4 ft. 3 inches. Weight - 4 st. 5 lbs. 

Previous History - Measles. Whooping Cough. Rickets. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inch. 

Blood Pressure. S. 

98 
98 

108 

98 

D. 

72 
74 

76 

68 

Pulse Rate, 

Sitting, 
Lying, 
After 5 minutes 
'exercise, 
After 5 minutes 
,rest, 

72 

120 

90 



 GIRL 37. 

Edith Irwin, 

Age - 11 years, 6 months. 

Height - 4 ft. 41 inches. Weight - 4 st. 13i lbs. 

Previous History - Measles, 

Physical Exa,t;,ination: 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure, S. D, Pulse Rate. 

Sitting. 112 78 80 
Lying, 119 72 
After 5 minutes 
exercise, 130 70 112 
After 5 minutes 
rest. 110 76 88 

GIRL 38. 

Flora Webb, 

Age - 11 years, i month, 

Height - 4 ft. 24 inches, Weight -- 5 et, 1l lbs. 

Previous History - Measles. 

Family History - Father - Dead - Tabes Dorsalis aril 

Exhaustion. 
Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal. 

Apex Beat d 5th Space - 2?" inches. 

Blood Pressure, S. D, Pulse Rate, 

Sitting, 108 70 76 
Lying, 
After 5 minutes 
exercise. 

104 

142 

76 

78 128 1` 
After 5 minutes 
rest, 114 68 84 



GIRL 39, 

Annie Redfern. 

Age -r 11 years, 4 months. 

Height - 4 ft. 44 inches. Weight 4 st. 3 lbs. 

Previous History -- Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System 

Apex Beat -- 5th Space 

Blood Pressure 

- Normal. 

- 2 inches, 

S. Pulse Rate. 

Sitting. 102 68 80 
Lying. 104 76 
After 5 minutes 
exercise. 132 70 120 
After 5 minutes 
rest. 98 62 80 

GIRL 40. 

Kathleen White, 

Age -- 11 years, 4 months. 

Height 4 ft. 6;1 inches. Weight - 5 st. 10i lbs. 

Previous History - Measles. Whooping Cough. 

Family History - Mother dead - Scarlet Fever. Acute 
Rheumatism. sical F;cs:nination: 

Respiratory System -m Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inch. 

'Blood Pressure. S. 

108 
108 

128 

112 

D. 

72 
70 

58 

68 

Pulse Rate. 

88 

124 

84 

Sitting. 
Lying. 
After 5 minutes 
exercise. 
After 5 minutes 
rest. 

Remarks: -- Menare he 11 years. 



Ivy Cape 

Age - 11 

Height 

Previous 

Physical 

GIRL 41. 

s. 

years, 5 months. 

4 ft. 61 inches, 'sleight - 5 st. 2 lbs. 

History - Petit, Mal, Measles. Whooping 
Cough, Pneumonia twice. 

Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 2i inches. 

Blood Pressure, S. D. Pulse Rate, 

Sitting. 94 62 82 

Lying. 10e 58 
After 5 minutes 
exercise. 118 74 112 
After 5 minutes 
rast. 104 62 100 

Remarks:- Bright at school but dull otherwise. 

Almost fainted at end of exercise. 

GIRL 42, 

Frances Frederickson. 

Age - 11 years, 6 months. 

Height - 3 ft. 11 inches. Weight - 4 st. 4 lbs. 

Previous History - Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure. S. D. Pulse Rate. 

84 Sitting, 106 74 
Lying, 104 82 
After 5 minutes 
exercise. 142 80 132 
After 5 minutes 
rest. 104 74 84 



GIRL 43, 

Lizzie May Davidson. 

Age - 11 years, 6 months. 

Height - 4 ft. 3 inches, Weight - 4 st. 8 lbs. 

Previous History -- Measles. 

Family History - Mother - dead -. Bronchitis. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space -- 2¡ inches. 

Blood Pressure, S. D. Pulse Rate, 

Sitting, 
Lying, 

112 
110 

78 76 

After 5 minutes 
exercise. 126 70 140 
After 5 minutes 
rest. 96 66 80 

GIRL 44, 

Olive Robinson. 

Age -- 11 years, 10 months. 

Height - 4 ft. 8á inches, Weight - 5 st. 23 lbs. 

Previous History - Measles. 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal, 

Apex Beat - 5th Space -- 2i inches. 

Blood Pressure, S. D. Pulse Rate, 

72 Sitting, 100 70 
Lying, 96 62 
After 5 minutes 
exercise, lé$ 72 120 
After 5 minutes 
rest. 104 72 80 



GIRL-. 
Mary Ycuill. 

Age - 11 years, 8 months. 

Height - 4 ft. 9 inches. Weight - 5 st, 12 lbs. 

Previous History -. Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2i inches. 

Blood Pressure. S. D, Pulse Rate, 

Sitting, 120 82 84 
Lying. 110 74 
After 5 minutes 
exercise. 142 84 116 
After 5 minutes 
rest, 120 80 80 

GIRL__6, 

Florence Wright, 

Age -- 11 years, 9 months. 

Height - 4 ft. 94 inches. Weight - 7 st. 10 lbs. 

Previous History - Measles. 

Py_sic al Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 3 inches. 

Blood Pressure, S. D. Base Rate. 

Sitting, 
Lying, 

120 
114 

84 
80 

80 

After 5 minutes 
exercise. 155 92 108 
After 5 minutes 
rest. 118 82 80. 

Remarks -- Obese, Menarche -- 11 years, 8 months. 



GIRL 47. 

Alice Webb, 

Age -- 12 years, 5 months. 

Height -- 4 ft. 5 inches. Weight -- 5 st. 2 lbs. 

Previous History N Measles, 

Family History -- Father - dead - Tabes Dorsalis and 
Exhaust ion, 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat 5th Space - 2* inches. 

Blood Pressure, S. D, Pulse Rae, 

Sitting. 108 70 80 
Lying. 114 72 
After 5 minutes 
exercise. 142 70 - 136 
After 5 minutes 
rest. 110 68 80. 

GIRL 48. 

Gertrude Everson, 

Age -- 12 years, 5 months. 

Height - 4 ft. 6 inches. Weight - 4 st. 62 lbs. 

Previous History - Scarlatina, Measles, Whooping 
Cough. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space -- 2 inches. 

Blood Pressure, S, D, Pulse Rate. 

Sitting. 104 66 80 
Lying. 102 70 
After 5 minutes 
exercise, 
After 5 minutes 
rest. 

134 

108 

70 

74 

1` 4 

84 

Urine - Nil. 



GIRL 49. 

Mary Jane Wilson. 

Age - 12 years. 

Height - 4 ft. 71 inches, Weight -- 6 st. 5 lbs. 

Previous History - Measles. 

Family History - Father - dead - Malignant Endocar -. 
: ditis. 

hysical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal. 

Apex Beat - 5th Space -- 271 inches. 

Blood Pressure, S. D. Pulse Rate, 

Sitting. 110 78 72 
Lying, 108 78 
After 5 minutes 
exercise, 126 72 136 
After 5 minutes 
rest. 103 72 64 

GIRL 50, 

Ruby Johnson. 

'Age - 12 years, 6 months. 

Height - 4 ft. 6 inches. Weight - 4 et. 8 lbs. 

Previous History -- Measles. 

Family History - Mother - dead - Asylum. 

Physical Examination: 

Respiratory System -- Normal, 

Cardiovascular System - Normal, 

Apex Beat 5th apace -- 2;1 inches. 

Blood Pressure. S. D. , Pulse Rate, 

84 Sitting. 104 70 
Lying, 108 74 
After 5 minutes 
exercise, 132 116 

After 5 minutes 
rest, 108 78 80 

Urine - Nil. 



GIRL 51. 

Winsome Dawson. 

Age - 12 years, 101, months. 

Height - 5 ft. Weight -- 6 st. 13i lbs. 

Previous History - Whooping Cough. Chicken Pox. 

Family History - Father dead - Cancer of Liver. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -- 5th Space - 2i inches. 

Blood Pressure. S, H. Pulse Pate. 

Sitting. 110 76 80 
Lying. 114 
After 5 minutes 
exercise. 142 78 148 
After 5 minutes 
rest. 114 80 84 

GIRL 52. 

Lily Pitcher. 

Age - i`2 years, 9 months. 

Height - 4 ft. 6 inches. Weight -- 5 st. 131 lbs. 

Previous History - P easles. Whooping Cough. 

physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space 

'Blood Pressure. 

-- 

S. 

108 
108 

136. 6 

108 

2 inches. 

ú. 

74 
74 

80 

74 

Pulse Rate. 

1Sitting. 
Lying. 
After 5 minutes 
exercise. 
After 5 minutes 
rest. 

88 

115 

80 



GIRL 53, 

Stella Hcuvenaghel. 

Age - 12 years, 3 months. 

Height -- 4 ft. 7$ inch. Weight - 5 st. 8 lbs. 

Previous History -- Measles. Whooping Cough. Rickets. 

Physical Examination: 

Respiratory System -- N(smal. 

Cardiovascular System -. Normal. 

Apex Beat 5th Space - 21 inches. 

Blood Pressure. S. D, Pulse Rate. 

Sitting. 116 80 76 
Lying. 116 80 
After 5 minutes 
exercise. 140 78 136 
After 5 minutes 
rest. 114 78 84 

GIRL . 
Olgar Precious. 

Age - 12 years, 7 months. 

Height - 4 ft. 11 inches. Weight - 7 st, 6 lbs. 

Previous History Whooping Cough. 

Family History - Father - dead - G. P. I. and 
Congestion of Lungs. 

Mother dead - Heart Disease. 
Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space d- 3 inches. 

Blood Pressure. S. D, Pulse Rate. 

76 Sitting. 98 68 
Lying. 98 66 
After 5 minutes 
exercise. 134 80 116 

After 5 minutes 
rest. 104 70 84 

Remarks - Obese. 

Urine - N. A. P. 



GIRL 55. 

Annie Simms. 

Age - 12 years, 8 months. 

Height - 4 ft. 61 inches. Weight - 5 at. 8 lbs. 

Previous History -- :Measles. Pneumonia. 

Family History - Father -- dead - Pulmonary Tuber- 
culosis. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure S. D. Pulse Rate. 

Sitting. 124 88 72 
Lying. 120 84 
After 5 minutes 
exercise. 136 80 108 
After 5 minutes 
rest. 14 84 80 

Urine N. A. P. 

GIRL 56, 

Lilian Baker, 

Age - 12 years, 8 months. 

Height - 4 ft. 6i inches. Weight - 5 st. 8 lbs. 

Previous History Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 24 inches. 

Blood Pressure. S, D. Pulse Rats. 

88 Sitting. 120 84 
Lying. 120 84 
After 5 minutes 
exercise. 154 80 140 
After 5 minutes 
rest. 120 82 92 

Remarks -- Obese. 

Urine - N. A. P. 



GIRL 57, 

Winifred Ousey. 

Age - 13 years, 10 months, 

Height - 5 ft. a inches. Weight - 6 st, 8 lbs. 

Previous History -, Measles. Whooping Cough. 

.Family History - Father - dead -- Heart Failure. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -- 5th Space - 2i. inches. 

Blood Pressure. S. D. Pulse Rate, 

Sitting. 108 64 80 
Lying. 110 66 
After 5 minutes 
exercise, 120 70 124 
After 5 minutes 
rest. 102 70 76 

GIRL 58. 

Frances Shepherd, 

Age - 13 years, 

Height - 4 ft. 7á inches, Weight -- 6 st, 1 lb, 

Physical Examination: 

Respiratory System - Normal, 

;Cardiovascular System -- Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure. S, D. Pulse Rate. 

Sitting. 118 82 84 
Lying, 110 82 
After 5 minutes 
exercise, 134 80 116 
After 5 minutes 
rest, 120 86 94 



GIRL 59, 

Ena Munro. 

Age - 13 years, 11 months. 

Height - 4 ft. 82 inches. Weight - 6 st, 71 lbs. 

Previous History - Whooping Cough. 

Family History -- Father dead - Gastric Ulcer. 
Mother - dead -- Pneumonia and 

Syncope. 
Physical Examination: 

Respiratory System - Normaal. 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space -- 21 inches. 

Blood Pressure. S. D. Pulas Rate. 

Sitting. 108 66 76 
Lying. 114 68 
After 5 minutes 
exercise. 136 66 112 
After 5 minutes 
rest, 116 66 75 

GIRL 60. 

Gertrude Appleton. 

Age - 13 years, 1 month. 

Haight - 4 ft. 6 inches. Weight - 5 at. 

'Previous History - Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -. 5th Space 

Blood Pressure, 

2 

S. 

inches. 

D. Pulse Rate. 

Sitting. 112 8 84 
Lying. 102 66 
After 5 minutes 
exercise. 148 80 140 
After 5 minutes 
rest. 118 82 96 



GIRL 61. 

Edith Spence. 

Age - 13 years, 8 months. 

Height - 4 ft. 91 inches. Weight -- 6 st. 2 lbs. 

Previous History -- Measles. 

Family History .. Father -- dead - Pneumonia. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space 

Blood Pressure. 

-- 

S. 

31 inches. 

D. P.P. Pulse Rate. 

Sitting. 10 72 (32) 84 
Lying. 10 74 (32) 
After 5 minutes 
exercise. 126 70 90 
After 5 minutes 
rest. 104 70 76 

Remarks - Menarche 13 years. 

GIRL 62. 

Irene Ives, 

Age - 13 years, 11 months, 

Height * 4 ft. 9 inches. Weight - 5 st. 8 lbs. 

Physical Examination: 

Respiratory Seem - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th space - 21 inches. 

Blood Pressure. S. D, P P. Pulse Rate, 

sitting, 98 68 (30) 76 
Lying. 102 70 (3 2) 

After 5 minutes 
120 exercise, 118 74 

After 5 minutes 
rest, 98 68 78 



GIRL 63. 

Hilda Wilson, 

Age - 13 years, 10 months. 

Height - 4 ft. lld inches. Weight -a 6 et. 121 lbs. 

Previous History - Measles, Whooping Cough. 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System -- Normal, 

Apex Beat - 5th Space -- 2i inches. 

Blood Pressure, S. D. Pulse Rate, 

Sitting. 122 82 96 
Lying, 122 66 
After 5 minutes 
exercise. 154 80 152 
After 5 minutes 
rest, 130 82 104 

RL64. 

Emily Ablett, 

Age - 13 years, 6 months. 

Height - 5 ft. 24 inches. Weight -- 8 st. 5 lbs. 

Previous History -- Nil, 

Family History -a Father 

Mother 
Physical Examination: 

- dead - Cerebral 

- Dead -- Lobar 

- Normal. 

- 2 inches. 

D, 

82 
72 

84 

Haemorr- 
hage. 

Pneumonia, 

Pulse Rate, 

Respiratory System 

Cardiovascular System 

Apex Beat -- 5th Space 

Blood Pressure, 

- Normal. 

S. 

118 
108 

144 

120 

Sitting. 
Lying. 
After 5 minutes 
exercise. 
After 5 minutes 
rest. 

84 

128 

84 



GIRL 65. 

Elsie Kelly, 

Age - 13 years, 2 months. 

Height - 4 ft. 3 inches. Weight - 5 3t. 61 lbs. 

Previous History -- Measles, Whooping Cough. 

Family History -- Father - Dead -- Influenza, Bron- 
chitis and Pneumonia. 

Physical Examination:. 

Respiratory System - Normal. 

Cardiovascular System - Normal, 

Apex Beat -- 5th Space - 

Blood Presaure. S. D. Pulse Rate, 

Sitting. 106 72 76 
'Lying. 108 74 
After 5 minutes 
exercise. 130 80 120 
After 5 rL4nutes 
,rest. 108 76 83 

GIRL 66. 

.Ida Johnson. 

AEp - 13 years, 9 months. 

Height - 4 ft. 8i inches. Weight - 6 et. 6 lbs. 

Family History -- Bother - Dead - Bronchitis. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 21 inches. 

Blood Pressure. S. 

108 
110 

138 

104 

S. 

76 
80 

76 

74 

Pulse Rate. 

76 

132 

84 

Sitting. 
Lying. 
After 5 minutes 
exercise. 
After 5 minutes 
rest. 



GIRL 67. 

Gladys Foster. 

Age - 13 years, 2 months. 

Height - 4 ft. 5 inches. Weight - 4 st, 91 lbs. 

Previous History - Measles. 

Family History - Father -r Dead - Pneumonia. 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space 2?-; inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 112 78 92 
Lying. 120 C 

After 5 minutes 
exorcise. 150 84 140 
After 5 minutes 
rest, 120 84 94 

GIRL 68. 

Annie Barton. 

Age - 13 years, 6 months. 

Height 4 ft. 111 inches. Weight -- 6 st. 1 lb. 

Previous History - Measles. 

Family History - Father - Mead - Tumour of Brain. 
Mother - Dead - Pneumonia. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space 

Blood Pressure. 

- 2 
ra 

120 
118 

142 

122 

inches. 

D, 

84 
84 

74 

80 

Pulse Rate. 

76 

132 

1C0 

Sitting. 
Lying. 
After 5 minutes 
exercise. 
After 5 minutes 
rest, 



GIRL 65. 

Alice Drury. 

Age -- 13 years, 5 months. 

Height 4 ft. 7 inches. Weight - 5 st. 7 lbs. 

Previous History -- Measles. 

Family History Mother Dead -- Gastric Carcinoma. 

Physical Examination: 

Respiratory System -s Normal. 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space - 2-4 inches. 

Blood Pressure. fi. D. Pulse Rate. 

Sitting. 100 70 88 
Lying. 112 78 
After 5 minutes 
exercise. 144 74 136 
After 5 minutes 
rest. 120 64 88 

GIRL 70. 

Ina Ramshaw. 

Age - 14 years. 

Height - 4 ft. 114 inches. 

Previous History - Measles. 

Weight - 7 et. 12 lbs. 

Family History - Mother - Dead - Pulmonary Tuber- 
culosis. 

Phvsioal Examination: 

Respiratory System Normal. 

Cardiovascular System - Normal. 

Apex Beat 5th Space -- 21 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 
i8 7 

84 78 
ying. 108 74 
After 5 minutes 
exercise. X32 84 104 
After 5 minutes 

84 rest. 108 74 

Remarks:- Menarche 14. 



GIRL .11. 

Violet Whyte. 

Age - 14 years, 

Height - 5 ft. 1 inch. Weight - 8 st, 9 lbs. 

Previous History -- Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System -- Normal. 

Apex Beat -- 5th Space - 2,1 inches. 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 112 
1(0) 

80 
Lying. 120 
After 5 minutes 
exercise. 130 70 128 
After 5 minutes 
rest, 114 70 84 

Remarks -- Menarche 13 years, 9 months 

GIRL 72. 

Gladys Bailie. 

Age -- 14 years, 4 months. 

Height - 4 ft. 41 inches. Weight - 5 st. 7 lbs. 

Family History v Father - Dead v Influenza and 
Transverse Myelitis. 

Physical Examination: 

Respiratory System - Normal, 

Cardiovascular System - Normal, 

Apex Beat - 5t121 Space - 21 inches. 

Blood Pressure. S. D. P.P. Pulse Rate. 

Sitting. 74 
( 

96 
L yin g, 108 7 (34) 
After 5 minutes 
exercise. 132 

76 104 

After 5 minutes 
rest. 100 66 90 



GIRL 73. 

Agnes Naylor. 

Age - 14 years. 

Height - 5 ft. 1 inches. Weight - 8 st. 7 lbs. 

Family History -- Father - Dead Cerebro -Spinal 
Sclerosis. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space -- 2Z inches. 

Blood Pressure. S. D. P.P. Pulse Rate, 

Sitting. 18 98 
Lying. 134 94 (40) 

72 

Lying. 
After 5 minutes 
ex 164 exercise. 112 
After 5 minutes 
rest. 136 90 88 

Remarks -- Menarche - 13 years, 3 months. 

GIRL 74. 

Minnie Saunders. 

Age -- 14 years, 7 months. 

Height - 5 ft. 14 inches. Weight - 9 st. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -- 5th Space 3 inches. 

Blood Pressure. S. D. P.P. Pulse Rate. 

Sitting. 
132 

88 
4 

88 

0) Lying. 
After 5 minutes 
exercise. 154 84 136 

After 5 tinutes 
rest. 136 88 100 

Remarks - Menarche - 12 years. 



GIRL 75, 

Ruth Watchman, 

Age - 14 years, 5 months, 

Height:- 4 ft. 84 inches, Weight - 6 st, 32 lbs. 

Physical Examination: 

Respiratory System -y Normal. 

Cardiovascular System - Normal, 

Apex Beat - 5th Space - 24 inches, 

Blood Pressure, S, D, P,P, Pulse Rate, 

Sitting, 110 76 034) 80 
Lying, 108 74 ($4) 
After 5 minutes 
exercise. 150 78 136 
After 5 minutes 
rest. 114 80 84 

GIRL 76. 

Mary Ellen Davidson, 

Age - 14 years, 2 months. 

Previous History -- Measles, Myodardial Weakness. 

Family History -- Mother - Dead - Bronchitis. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -- 5th Space - 24 inches. 

Blood Pressure, S, 

130 
144 

142 

D, 

90 
96 

82 

82 

Pulse Rate, 

Sitting. 
Lying. 
After 5 minutes 
exercise. 
After 5 minutes 
rest. 

100 

152 

94 

Remarks:- Mentally deficient to a slight degree. 
Deaf. Menarche 14 years. 



GIRL 77. 

Gladys Stevenson, 

A- 14 years, 9 months. 

Height 5 ft. 1 inch, Weight 8 st, 6i lbs. 

Previous History - Measles, Whooping Cough. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 3 inches. 

Blood Pressure. S, D, Pulse Rate. 

Sitting. l'2 90 84 
Lying. 18 86 
After 5 minutes 
exercise 150 80 118 
After 5 minutes 
rest, 130 84 98 

Remarks - Menarche - 14 years, 8 months. 

GIRL 78. 

Lilian Johnson. 

Age - 14 years, 4 months. 

Height - 4 ft. 7i inches. Weight - 6 st. 

Previous History Measles. Chicken Pox. 

Family History - Mother - Died in Mental Hospital. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System -F Normal. 

Apex Beat - 5th Space -- 2i inches. 

Blood Pressure, S. D. Pulse Rate, 

Sitting. 108 76 76 
Lying. 110 76 

After 5 minutes 
exercise. 76 
After 5 minutes 
rest. 108 72 84 



GIRL 79. 

Beatrice Frederickson. 

Age - 14 years, 10 months, 

Height - 4 ft. 9l inches. Weight 7 st. 8 lbs. 

Previous History - Measles - Whooping Cough. 

Physical Examination: 

Respiratory System -- Normal. 

Cardiovascular System - Normal. 

Apex Beat.- 5th Space - 2 inches, 

Blood Pressure. S. D. Pulse Rate. 

Sitting. 108 74 80 
Lying. 110 73 
After 5 minutes 
exercise. 126 73 120 
After 5 minutes 
,rest. 112 8o 76 

Remarks : -- Obese. Menarche 13 years, 9 months. 

GIRL 80. 

Dorothy Cook. 

Age -- 15 years, 1 month. 

Height - 5 ft. inch. Weight - 7 st. 62 lbs. 

Previous History - Measles. Whooping Cough. 

Family History:- Father -- Dead - Cancer pf Lungs. 
Mother - Dead - Influenza. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space - 2 inches. 

Blood Pressure, S . 

108 

146 

110 

D. P.P. 

78 
(36Ì (36) 

8c 

76 

Pulse Rate. 

128 

64. 

Sitting. 
yi ng, 
After 5 minutes 
exercise. 
After 5 minutes 
rest. 



GIRL 81, 

Louise Shepherd, 

Age - 15 years, 

Height -- 5 ft. 21 inches. Weight - 1:) st, 7 lbs, 

Physical Examination: 

Respiratory System -- Normal, 

Cardiovascular System -- Normal, 

Apex Beat - 5th Space - 3 inches. 

Blood Pressure, S, 

130 
132 

160 

1 3 0 

D, 

90 
94 

90 

88 8 

P. P. Pulse Rate, 

Sitting. 
Lying, 
After 5 minutes 
exercise. 
After 5 minutes 
zest. 

(40) 
33) 

72 

132 

84 

Remarks - menarche - 14 years, 

rIRL 62. 

Ethel Spencer. 

Age - 15 years. 

Height - 5 ft. á inches. Weight - 8 st, it lbs. 

Previous History - Nil, 

Family History - Father - Dead -- Pneumonia, 

Physical Examination: 

Respiratory System -- Normal. 

Cardiovascular System -- Normal. 

Apex Beat - 5th Space - 31. inches. 

Blood Pressure. S. 

ii6 
ii4 

148 

116 

D. 

76 
76 

74 

76 

Pulse Rate. 

72 

120 

84 

Sitting. 
Lying. 
After 5 minutes 
exercise. 
After 5 minutes 
rest. 

Urine. N, A. P, 

Remarks:- Menarche 13 years. 



GIRL 83. 

Olive Davidson, 

Age - 15 years. 

Height 4 ft. 71 inches, Weight - 5 st. 7 lbs. 

Previous History - Measles. Rheumatism, Tuberculous 
Glands, 

Physical Examination: 

Respiratory System Normal, 

Cardiovascular System - Normal, 

Apex Beat 5th space - 2i inches. 

Blood Pressure. S. D. Pulse Rate, 

Sitting, 16 88 92 
.Lying. 120 86 
After 5 minutes 
exercise, 140 72 172 
After 5 minutes 
rest, 118 72 88 

Remarks Mentally Deficient, 

GIRL 84. 

Florence Robinson, 

Ago -- 15 years. 

Height - 5 ft. li inches. Weight -- 8 st. 

Previous History Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Norval. 

Apex Beat - 5th Space - 24 inches. 

Blood Pressure. S. p. Pulse Rate. 

Sitting. 128 6p4 80 

Lying. 124 82 

After 5 minutes 
exercise, 156 80 140 
After 5 minutes 
rest, 124 8o 100 

Remarks:- Menarche - 13 years, 4 months. 



u.inL o7. 

Beatrice Baker. 

Age - 15 years. 

Height 4 ft. 8i inches. Weight - 8 st. 111 lbs. 

Previous History -- Scarlet Fever. Measles. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System Normal. 

Apex Beat -- 5th Space - 31 inches. 

Blood Pressure. S. D. Pulse Rate. 

Lying. 120 84 
92 

After 5 minutes 
exsrcis4, 146 86 128 
After 5 minutes 
rest. 120 82 104 

Remarks:- Obese. 
Menarche -- 13 years, 1 month. 

GIRL 86, 

Irene Gillard. 

Age - 15 years. 

Height - 4 ft. 10i inches. Weight -- 6 st. 9 lbs. 

Previous History - Measles. Diptheria. Chicken Pox. 

Family History - Mother - Dead - Influenza. 

Physical Examination: 

Respiratory System - Normal. 

Cardiovascular System - Normal. 

Apex Beat -- 5th Space - 2i inches. 

Blood Pressure. S. D, Pulse Rate. 

Sitting. 104 
70 

76 
Lying. 6 
After 5 minutos 

128 exercise. 136 76 
is r 5 minutes 

110 74 80 



GIRL 87. 

Ruth Pitchers, 

Age - 15 years, 1 month. 

Height -- 4 ft, 111- inches. Weight - 6 st, 9 lbs. 

Previous History - Measles. Whooping Cough. 

Physical Examination: 

Respiratory System Normal. 

Cardiovascular System -- Normal. 

Apex Beat -a 5th Space - 21 inches, 

Blood Pressure. S D. PulsevRate, 

Sitting. 114 74 76 
Lying. 118 74 
After 5 minutes 
exercise, 132 72 100 
After 5 minutes 
rest, 128 74 104. 

GIRL 88. 

Ivy Marriot. 

Aga - 15 years. 

Height -- 4 St, 114 inches. Weight - 8 st. 4 lbs. 

Previous History - Measles. Chicken Pox. 

Family History - Father - Dead Heart Failure, 

Physical Examination: 

Respiratory System -- Normal. 

Cardiovascular System - Normal. 

Apex Beat - 5th Space -- 3 inches. 

Blood Pressure. S. D, Pulse Rate. 

Sitting. 
110 78 

72 
Lying. 
After 5 minutes 
exercise, 150 80 116 

After 5 minutes 
rest. 116 80 84 

Urine N. A. P. 

Remarks: - Menarche - 14 years, 1 month. 


