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INTRODUCTION.

The purpose of this thesis is to demonstrate the significant
extent to which a local health authority can promote the health
of the aged, and to draw attention to the rich source of material
in the community available for research.

A magsive part of the clinical effort of a local health
authority is directed towards children. In complete contrast is
the barrenness of clinical facilities availlable for the aged. This
is perplexing when it is recognised that, while youth has a positive
potential for health, the potential is negative for the aged. This
was the illogical situation as I saw it in 1951, and unfortunately
for old people the position remains unchanged a decade later.

In 1951 I came to realise that.general practitioners only
gsought my assistance as a Medical Officer of Health when old people
were virtually moribund and a hospital bed was not immediately
attainable. To my mind this was an untenable situation for a
physician responsible for community health, A few years earlier
the real value of preventive medicine had been instilled into my
thoughts by Professor Charles Cameron at Southfield Sanatorium,
Edinburgh., It was only natural, therefore, that I should contemplate
the possibility of providing for older people as a whole a clinical
and social service based on the dispensary system for tuberculosis.
The existence of this thesis indicates that the theorising as between

tuberculosis and old age was profitable.



PART I



THE ROLE OF PREVENTIVE MEDICINE IN THE ENHANCEMENT OF

HEALTH OF OLDER PECPLE.

The community services available for the enhancement of the
health of older people are immature, and physicians confine their
activities largely to the diagnosis and treatment of disease. There
is a marked inadequacy of public health clinical facilities for
older people. This blank in the provisions of the public health
department resembles the early action of society in the past when
confronted with the epidemic infectious diseases, tuberculosis, and
mental disease. The immediate reaction was to place individuals in
hospitals and institutions. It was only later, with the realisation
that such diseases had their origins in community life, that efforts
were made to deal with adverse environmental factors and to maintain
individuals in health. The community has yet to develop fully a
similar realisation with reference to the disecases of old age.

The existence of the Rutherglen Consultative Health Centre for
older people is dependent on the following hypothesis. The prevalence
of disease and disability among older men and women and the demand on
hospital beds will be significantly reduced through the routine
medico-gocial assessment of ostensibly healthy older people. I am
not alone in holding this concept. Breslow (1954) states "A community
which recognises its responsibilities for the aging will surely look

to all its resources in attacking the outstanding problems. Such a



community will reject the notion that health department services
should be restricted to the young or to those affected by the
communicable diseases. Commmities will find ways to utilise
their present health department resources and expand them for the
prevention of disease among the aging and for extending and
maintaining healthful 1life.!

In 1952 with the above hypothesis as a foundation and the
tuberculosis dispensary system as an example of a practical
service, I formulated proposals under Section 27 of the National
Health Service (Scotland) Act which relates to the prevention of
illness, care and after-care. These proposals contained provisions
which allowed the local health authority to provide comprehensive
nedicow-social facilities for older people. These proposals were
approved by the Secretary of State for Scotland in 1952. . The aims
were to promote the health of the older people in the community; to
mitigate the adverse effects of disease, and to conduct research
into the aging process. These objects were attained by applying
the fullest clinical facilities to older people who while feeling
well desired a careful medical examination or who because of illness,
in the opinion of the general practitioners might benefit from our
attention.

I was in no doubt that such a complex programme which covered
the entire range of clinical and social medicine would never achieve
complete success if the local health authority implemented the proposals

on its own. This eriticism of isolated action applies with equal



validity to general practitioners and consultant physicians. The
general practitioners within the Rutherglen area considered that

my belief in the value of integrated action was rational. It was
logical, therefore, that representatives of the general practitioners,
Dr. Ferguson Anderson, Adviser in Diseases of 0ld Age and Chronic
Sickness to the Western Regional Hospital Board, and myself met to
discuss the type of service which would best serve the older people
in the community, and the interests of the physicians in their varying
capacities. Arising from this discussion Dr. Ferguson Anderson and
myself evolved a system which represents complete integration of
effort of the three branches of the Health Service and voluntary
endeavour. The service ag conceived in 1952 has functioned smoothly
throughout the subsequent years and has required no modification.

The various aspects are as follows: -

(1) The general practitioner is the only source of patients, and
these he introduces by letter or by telephone. The Centre,
which in no way detracts from the general practitioner's status
in relation to his patient, functions as an advisory service
to the general practitioner.

(2) It is essential that all physicians involved in a scheme such
as this support each other and thus enhance the prestige of all
in the mind of the patient. The patient is thus rendered more
receptive to reassurance, explanation and encouragement, and is
not baffled and bewildered by differences of opinion from

medical men.



(3) In the first instance each new case is seen by the Medical Officer
of Health. He performs a general clinical examination and
completes a soclal questionnaire; arranges for postero-anterior
and lateral X-ray films of chest to be taken, and also other
straight X-ray films of the body which he considers desirable;
carries out a haemoglobin estimation and analysis of urine, and
decides upon the need for chiropody. He completes the social
questionnaire, and attempts to pul the old person at ease and
allay anxiety. Each patient during his or her talk with the
Medical Officer of Health receives a cup of tea and a biscuit,
and the individual is permitted to smoke. I have so constructed
the social questionnaire that simple questions which relate, for
example, to symptoms are intermingled with important personal
questions., In this way I find it is possible to obtain more
detailed and accurate information concerning the problems of the
individual than might otherwise be the case. By such means the
old person is discussing delicate personal problems before it is
appreciated that the line of investigation hag radically changed
course. However, there are certain subjects which people will
not discuss, and one of these is sexual problems. The scant
information which I was able to gather suggests that sexual
adjustment with age is no problem, and this is most unlikely
to be the true situation.

When the Medical Officer has completed his medico-social



agsessment he requests the patient to return on the subsequent
Friday morning to be seen by Dr. Ferguson Anderson. The
consultant physician carries out a further clinical examination
with the Medical Officer of Health in attendance. The opinions
of both clinicians are incorporated in a letter which is signed
by the consultant physician and is sent to the general practitioner.
When the consultant physician considers it desirable the patient
may be admitted to his geriatric unit or attend there as an
out~patient.

(4) Health visitors staff the clinic sessions and gain insight into
the health problems of old age.

(5) A chiropodist is employed by the local health authority to treat
the feet of the patients who attend the Centre.

(6) A physiotherapist is seconded from Dr. Ferguson Anderson's
geriatric unit.

(7) A diagnostic chest clinic and a gynaecological clinic of the
Western Regional Hospital Board function within the premises.
The facilities of these two clinics are an integral part of the
Consultative Health Centre. The facilities offered by the Centre
and the diagnostic chest clinic are completely integrated as the
Medical Officer of Health is also the chest physician for the
Rutherglen area. In my opinion a eclinical examination of a
patient without an X-ray film taken of the chest is dangerously
inadequate. It is comparable to diagnosing a disease without

undressing the patient.



(8) TFollowing the initial introduction to the Centre by the general
practitioner the patient may be recalled for further assessment
at any time in the future without the prior knowledge of the
general practitioner. The general practitioners agreed to
this procedure recognising the importance of a longitudinal
study of the aging process. This aspect of the research work
is not considered in this thesis because insufficient time has
elapsed to permit of adequate statistical analysis.

(9) Each patient is informed that if any social difficulties arise
in the future which cause anxiety the guidance of the physicians
is available, and may be obtained in an emergency without prior
appointment.

(10) A representative of the Rutherglen 0ld People's Welfare Committee
is seen once each week by the Medical Officer of Health who gives
thig lady the names of old people whom he considers would benefit
from the attentions of this voluntary organisation. This
voluntary body provides comprehensive facilities for diversional
therapy.

(11) Throughout the years friendly relationships have been established
with the clergy whose advice and help is available at any time.

(12) The Centre may be regarded as a peripheral screening extension
of the geriatric unit. I consider this to be a most important
concept, particularly if it is accepted that geriatric units
tend to get their patients later in the evolution of a disease

process than 1g desirable, and that this delay militates against



successful treatment and rehabilitation.

(13) Dr. Ferguson Anderson (1960) has shown that the physical diseases
encountered at the Centre occurred in the following order of
frequency - hypertension with symptoms, osteoarthritis, iron
deficiency anaemia, chromic bronchitis, fibrositis, coronary
artery disease (previous coronary thrombosis), intermittent
claudication, valvular heart disease, malignant tumours, angina
pectoris, diabetes mellitus, pernicious anaemia and a small
migscellaneous group.

(14) Dr. Weir of the Psychology Department of the University of Glasgow
carried out fundamental research at this Centre. Men and women
within the age range 70 to 84 years in good physical health were
assessed using the Raven Coloured Progressive Matrices, the Mill
Hill Vocabulary Scale, the Rorschach Test and a fact value
technique. It was discovered that provided physical health remained
good age had no significant adverse influence on mental ability.

(15) The most frequently used medicines were preparations of iron, tolazoline
hydrochloride ("“priscol'), salicylates, cascara, phenobarbitone, liquid
paraffin and antibiotics. Drugs employed on rare occasions were
benzhexol hydrochloride (M"artane"), ascorbic acid ("vitamin C"),
tincture of belladonna, diphenhydramin hydrochloride ("benadryl"),
chloral hydrate, chlorothiazide ("saluric"), ergotamine tartrate,
gentian violet, intra-articulaer hydrocortisone, magnesium hydroxide,
testosterone propionate, aminophylline, chlorpromazine hydrochloride

and thioridazine hydrochloride ("melleril").



(16) Apart from the gynaecologist and general surgeon, reference

to other consultants was carried out through the general

practitioners. Twenty-two, or 3.8 per cent, of the 582

women in this series were referred to the gynaecologist.

Nineteen, or 1.5 per cent, of men and women were sent to the

general surgeon. The psychiatrist, dermatologist, the ear,

nose and throat consultant, diabetic clinic and ophthalmologist

each received less than one per cent of the men and women in

this investigation.

(17) Of the 1232 men and women in this series 53, or 4.3 per cent,

were admitted to the residential home of the local health

authority (Part III accomodation).

(18) The means by which attempts were made to enhance mental health

generally, and allay emotional disturbance were as follows: -

(a)

(b)

(e)

(a)
(e)

(£)

To give reassurance on physical health; treat disease
where 1t existed, and advise on the scope of living
within the physical capacity of the individual.
To recall the patient for repeated reassurance and continued
guidance.
To suggest ways by which interpersonal hostility within
the home might be alleviated or eradicated.
To stress the value of the patient's religion.
To request the health visitor to carry out home visitations
for a specific purpose.

To arrange admission to the residential home of the local



(g)

(1)
(3)

(k)

(m)

(n)

D

health authority (Part III accomodation).

To refer for psychiatric opinion and treatment.

To introduce the patient to the 0ld People's Welfare
Committee, and vhere desirable to guide this voluntary
body on the best means of aiding a particular patient.
To offer guidance on the development of hobbies and interests.
To provide a home help or district nurse to asgsist in the
care of an invalid relative or of self.

To advise the local health authority on rehousing on the
grounds of disability.

To refer the patient to the National Assistance Board.

To give a non-recurrent small sum of money from a private
source.

To advise children on the proper course of action in the

care of their parents.

This thesis is based on the analysis of 1232 men and women aged

60 to 89 years, of whom 650 are men and 582 are women. of the 650

men 400 are healthy and 250 have disease, while of the 582 women 404

are healthy and 178 have disease.  Each of these groups of women is

sub-divided according to the presence or absence of adiposity. The

criterion of adipogity is that the individual is 25 per cent or more

over ideal weight as estimated from Anderson's nomogram (Greens, 1948).

Of the 404 healthy women 293 are non-adipose and 111 are adipose, and

of the 178 diseased women 145 are non-adipose and 33 are adipose.

None of the healthy men are adipose, and the number of diseased men

who are adipose is sgo small they are not considered as a separate



sub-group.

The degree of normality of the 400 men, 293 non-adipose
women and 111 adipose women may be further defined by noting
that men and women with the following diseases were omitted.

1. Diseases of the cardiovascular gystem.

Angina pectoris; coronary thrombosis; intermittent claudication;
irregularity of cardiac rhythm; thrombosis of popliteal artery;
incipient cardiac failure as indicated by breathlessness, neck
vein congestion, cedema, enlarged liver or left ventricular strain;
cardiac murmurs at any area with the exception of Grade I and II
gsystolic murmurs at the apex as defined by Levine and Harvey (1949).

2. Diseases of the respiratory system.

Pneumonia, chronic bronchitis, emphysema, tuberculosis,
industrial lung disease.

3. Disecages of the nervous systen.

Affective psychosis; cerebral arteriosclerosis as indicated
by dizziness, headache, or confusional state; cerebral thrombosis;
paralysis agitans; epilepsy.

R Diseases of the endoerine system.

Diabetes mellitus, goitre, myxoedema.

5. Diseases of the blood.

Iron deficiency anaemia where haemoglobin was less than 11 g.
Sahli, pernicious anaemia.

6. Diseases of the alimentary system.

Cholecystitis, peptic ulceration.



7. Diseasegs of the genito-urinary system.

Albuminuria, urinary tract infections, nephritis.

8, Neoplastic disease.

9. Miscellaneous diseases.

Paget's disease, syphilis.

The general practitioners were invited to refer to the Centre
men and women who were apparently healthy aad particularly those
who appeared to be adipose, while they might also send patients
with frank disease if they so desired. The general practitioners
faithfully carried out their remit. Thus the men and women who
form the basis of this study are a highly selected group, and in
no way represent a random sample of the population.

I propose in the first instance to deal with physical
attributes and thereafter to consider social data and other

factors.



THE INFLUENCE OF AGE ON PHYSICAL ATTRIBUTES IN HEALTHY OLDER PEOPLE.

If disease is to be properly understood it is desirable that
the means, absolute and relative variabilities of as many physical
attributes as possible, which relate to healthy older psople, should
be known. It is also necessary to know the manner in which these
attributes may vary with age, and the extent to which adiposity is
an influencing factor.

Adiposity may markedly influence variables. It is more correct,
therefore, in the congideration of the normal frequency distribution
of an attribute to exclude healthy adipose individuals., In this way
the true characteristics of a variable independent of the influence
of weight is more nearly attained. In this thesis there are instances
where adiposity per se does not rank for exclusion. Nevertheless,
it is prudent to maintain the hypothesis that adiposity is inherently
pathological., A decision to exclude certain adipose people from a
normal series raises immediate difficulties, What is to be the
criterion for exclusion? I have answered this problem in a rather
roundabout way. Later in this thesis it will be observed that
provided healthy women are less than 25 per cent over ideal weight as
estimated from Anderson's nomogram (Greene, 1948), there is no marked
increase in gystolic or diastolic blood pressure means. Over 24 per
cent ideal weight further inerease is paralleled by significant rise
in blood pressure. For this reason healthy women more than 24 per cent
over ideal weight are excluded from the present normal series. There

are no healthy men more than 24 per cent over ideal weight, and thus



- —

none require to be excluded. By this means there are in this
section of the study 400 healthy men and 293 women who may be
termed for brevity non-adipose. Inability to obtain accurate
measurements from certain of the X-ray films resulted in their
rejection. Consequently, a further deduction in numbers to 363
men and 250 non-adipose women is made for those attributes

derived from X-ray films.

METHODS.

The variables were measured as follows: -

1. Height and weight.

Height and weight were assessed with the men and women wearing
a minimum of clothing and no footwear. The weighing machine was
of the Steelyard platform type reading accurately to 3 oz. (90 g.)
with a height measuring attachment. Weight was measured to the
nearest quarter pound (120 g.) and height to the nearest quarter
of an inch (0+6 cm.).

2. Haemoglobin.

The haemoglobin was estimated using a standard Sahli apparatus.

3. Systolic, diastolic I and diastolic II blood pressures.

Arterial blood pressure was estimated by the auscultatory method
to the nearest even number, and a mercury manometer with standard
cuff was used., Systolic blood pressure was recorded at the point
at which sounds were first heard; diastolic I blood pressure at the

point of sudden muffling which occurs prior to the disappearance



Sl

of the sounds, and diastolic II blood pressure at the point of
disappearance of the sounds. The blood pressure of each subject
was taken on several occasions and the last one noted in every case
was used for the purpose of analysis. The blood pressure recordings
were taken with the patient lying rested on an examination couch.

be Chest girth.

The chest girth was estimated by means of a cloth inch tape
held in men anteriorly at the level of the nipples and posteriorly
at the lower angles of the scapulae, and in women horizontally at
the level of the lower angles of the scapulae. Chest girth
provided three measurements, namely, those of maximum inspiration
and expiration, and the mean of these two values.

5. Chest expansion.

Chest expansion is the difference between the recordings for
chest girth at maximum inspiration and maximum expiration.
6. Pulse rate.

The pulse rate is the number of pulsations counted in one
minute while palpating the radial artery at the right wrist, with
the patient lying rested on an examination couch.

7. Grip.
The strength of grip was measured by means of a dynamometer.

8. X-ray film measurements.

X~ray films are used extensively in the provision of measurable
data referable to the chest and heart. The measurements were assessed

to the nearest millimetre from X-ray films taken in the postero-



tanterior position at a distance of two metres with an exposure

of 1/25 second at 300 milliamperes. In all the films from which
measurements were obtained the cardiac borders were clearly defined.
The kyphotic angle was derived from lateral X-ray films of the
chest.

Figure 1 shows the various lines drawn with pencil on each
postero-anterior X-ray film and these lines were constructed as
follows. The uppermost portion of the lower border of the posterior
part of the first rib was taken as the superior limit of the thorax.
Where the second rib was at-a higher level than the first rib because
of kyphosis the second rib was used instead of the first rib. A
line was drawn connecting the superior limits of the thorax on the
right and left sides. A mid-vertical line wag drawn downwards to
intersect this horizontal line and was continued down to the level
of the lowermost costo-phrenic angle. Horizontal lines were drawn
to intersect the mid-line of the thorax from the highest points of
each lateral half of the diaphragm, and from the lateral costo-phrenic
angles. The distances taken veritically in the mid-line between the
horizontal plane of the thoracic inlet and the level of the highest
part of each lateral half of the diaphragm (AE and AF) were regarded
as the vertical heights of the right and left halves of the thorax.
The heights of the left and right halves of the dome of the diaphragnm
were similarly determined, with the vertical distance being beltween
the level of the highest part of each dome and the level of the

corresponding lateral costo-phrenic angle (BT and FB).



The maximum transverse diameter of the chest (RS) was measured
from the inner surfaces of the ribs on the right and left sides,
superior to the costal attachment of the diaphragm at that point
where the width of the chest is greatest.

The frontal area of the thorax was measured with a planimeter
callibrated in square centimetres. Commencing at the right
costo-phrenic angle (G) the line followed by the planimeter was
(1) upwards along the internsl aspect of the ribs on the right side,
(2) to the opposite side along the horizontal line joining the
superior limits of the right and left halves of the thorax, (3)
downwards along the internal aspect of the ribs on the left side
of the chest to the left costo-phrenic angle (H), and (4) to the
right along the margin of the left dome of the diaphragm, the lower
margin of the cardiac silhouette and the margin of the right dome
of the diaphragm to reach the point of commencement (G). It is to
be noted that in writing about the movement of the planimeter to
right or to left this is in terms of the right or left sides of the
chest on the X-ray film, and not in terms of the right or left
sides of the readser.

The long diameter of the heart is represented by a line drawn
from the lowermost part of the cardiac silhouette to join the notch
separating the right auricular and right vascular shadows.

The transverse diameter of the heart was measured as follows.
One edge of the right angle of a large transparent set-square is

applied to the vertical line on the X-ray film and along the other



edge a transparent two foot ruler is placed horizontally. The
set-~square is moved along the ruler's upper border until the
vertical margin of the set-square is in line with the outmost
part of the right border of the heart. The set-square is held
firmly in this position and the ruler moved until the 10 em. mark
is in line with the vertical edge of the set-sguare. The ruler
is now held in place and the set-square slid to the right until
its vertical edge coincides with the outmost part of the left
border of the heart. The figure on the ruler immediately below
the vertical edge of the set~square less 10 cm. is the maximum
transverse diameter of the heart.

The area of the cardiac silhouette was measured with a planimeter
callibrated in square centimetres. The dotted part of the outline
of the cardiac silhouette as shown in Figure 1 represents the part
completed in free hand on the X-ray film. |

Lateral X-ray films of chest were used to measure the kyphotic
angle. A straight line was drawn downwards through the mid-points
of the anterior margins of the second and third thoracic vertebrae.
Another straight line was drawn upwards through the mid-points of
the anterior margins of the 12th and 1lth thoracic veriebrae. These
two lines always intersect and the superior angle formed by the
intersection of these lines is recorded as the kyphotic angle and

is measured in degrees.



RESULTS.

Except for the long heart diameter and diastolic IT blood
pressure, Figures 2 to 18 are presented to show the means of the
variables by five year age groups for men and women together with
the fitted regression lines. The egquations from which these
regression lines are derived are recorded in the text with the
correlation coefficients. For the equations age is in completed
years, and the correlation coefficients are denoted by the letter
r. The significance of each correlation coefficient in this
section is assessed with reference to Table 7.6:1 (p. 174) in
Statistical Methods by Snedecor. This Table presents correlation
coefficients at the 5 per cent and one per cent level of significance
in respect of degrees of freedom. Correlation coefficients significant
at the 5 per cent level are denoted by = and those significant at
the one per cent level by x . VWhere there was doubt concerning
the linear character of the regression of a variable on age, the
significance of the deviations of the means of the variable from
linearity was tested by using analysis of variance. There were
no significant departures from linearity. In addition, Tables 1
to 25 show the means, standard deviations and coefficients of
variation of the several variables for men and women by five year
age groups. The standard deviation measures the absolute variability
and the coefficient of variation the relative variability. The
various attributes are presented in their approximate order of

relative variability as follows: -



L. HEIGHT.

69.414 - 0-054857 age

i

MEN Height (in.)

WOMEN Height (in.) 66.509 - 0:084571 age

From these equations are derived the fitted regression
lines in Figure 2.

MEN r=- 01421 ==

WOMEN r = 02200 ==

These correlation ccefficients indicate that there is a
significant decrease in the height of men and women with age.
The predicted height of men diminishes from 66.1 in. at 60 years
to 64-5 in. at 89 years, and the corresponding values for women
at the same ages are 61-4 in. and 59-0 in. respectively. Thus
in the 30 years period men show a reduction in height of 1.6 in.
compared with 24 in. for women.

The absolute variability is similar for men and women and
shows little change with age. The relative variability is comparable
for men and women; is the most moderate of all the variables under

consideration, and takes first place in Table 26.

2.  LONG HEART DIAMETER.

The means of the long heart diameter for men and women show
no significant veriation with age and, therefore, regression equations
are not presented. At all ages the average long heart diameter of
men of approximately 14 cm., is about one cm. greater than that for
women (Table 2).

The absolute variability is similar for men and women and

shows little change with age. The relative variability is comparable



for men and women and is exceedingly moderate occupying second

position in Table 26.

3.  TRANSVERSE DIAMETER OF CHEST.

il

MEN Transverse diameter of chest (cm.) = 29.862 - 0.021714 age
WOMEN Transverse diameter of chest (em.) = 29.964 - 0-082857 age
From these equations are derived the fitted regression lines

in Figure 3.

i

MEN r = = 0-1047

WOMEN r == 02392 ==

These correlation coefficients indicate that there is a decrease
in the itransverse diameter of chest with age. A decrease vhich is
significant only for women. The predicted transverse diameter of chest
diminishes from 28.6 cm. at 60 years to 27-9 cm. at 89 years for men,
and the corresponding values for women at the same ages are 25.0 cm.
and 22.6 cm. respectively. Thus in the 30 years period men show a
reduction in transverse diameter of chest of 0.7 cm. compared with
2+4 em, for women.

The absolute variability is similar for men and women and shows

little change with age. The relative variability is comparable for

men and women, and is in third position in Table 26.

4.  CARDIOTHORACIC RATIO.

MEN Cardiothoracic ratio = 0.2826 + 0-002342 age
WOMEN Cardiothoracic ratio = 0.3881 + 0.-001714 age
From these equations are derived the fitted regression lines

in Figure 4.

MEN r = 03111 x= WOMEN r =0.3525 %=
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These correlation coefficients indicate that there is a
significant increase in the cardiothoracic ratio for men and women
with age. The predicted cardiothoracic ratio for men increases
from 0:4231 at 60 years to 0:4910 at 89 years, and the corresponding
values for women at the same ages are 0°4909 and 0-5406 respectively,
Thus in the 30 years period men show an increase in the cardiothoracic
ratio of 0-0679 compared with 0:0497 for women.

The absolute variability is similar for men and women and shows
little change with age. The relative variability is comparable for
men and women, and with an approximate value of 7.7 is exceedingly

moderate occupying fourth position in Table 26.

5.  TRANSVERSE DIAMETER OF HEART.

i

MEN Transverse diameter of heart (em.) = 9102 + 0.050857 age
WOMEN Transverse diameter of heart (em.) = 12.002 + 0-002857 age
From these equations are derived the fitted regression lines

in Figure 5.

MEN r=0-2788 == WOMEN r = 00237

These correlation coefficients indicate that there is an increase
in the transverse diameter of heart with age, and that the increase is
significant only for men. The predicted transverse diameter of heart
for men increases from 12-1 cm., at 60 years to 13:6 cm. at 89 years,
and the corresponding values for women at the same ages are 12:2 cm.
and 12.3 cm. respectively. Thus in the 30 years period men show an

increase in the transverse diameter of heart of 1.5 cm. compared with

0.1 cm, for women.



The absolute variability is similar for men and women and shows
1little change with age. The relative variability is slightly greater
for men than it is for women, and for the sexes is exceedingly

moderate occupying fifth pogition in Table 26.

6. CHEST GIRTH.

The three criteria of chest girth are similar. It is sufficient,
therefore, to consider mean chest girth alone.

MEN Mean chest girth (in.) = 37-045 - 0.017714 age

WOMEN Mean chest girth (in.) = 41-431 ~ 0-106857 age

From these equations are derived the fitted regression lines
in Figure 6.

~ 0-0448

H

MEN T
WOMEN r=- 0:2736 = x
These correlation coefficients indicate that there is a decrease
in the mean chest girth with age, and that the decrease is significant
only for women. The predicted mean chest girth for men diminishes
from 36-0 in., at 60 years to 35-5 in. at 89 years, and the corresponding
values for women at the same ages are 35.0 in. and 31.9 in. respectively.
Thus in the 30 years period men show a reduction in mean chest girth
of 0+5 in., compared with 3-1 in. for women.
The absolute variability is similar for men and women and shows
no consistent trend with age. The relative variability is comparable
for men and women, and it is moderate occupying seventh position in

Table 26.



7. DIASTOLIC I BLOOD PRESSURE,

MEN Diastolic (mm. Hg.)

I

80-776 + 0°075428 age

WOMEN Diastolic (mm. Hg.) = 68-093 + 0.263428 age

From these equations are derived the fitted regregsion lines
in Figure 7.

0-0612

i

MEN r

WOMEN r=0:2216 ==

These correlation coefficients indicate that there is an increase
in the diastolic I blood pressure with age, and that the increase is
significant only for women. The predicted diastolic I bléod pressure
for men increases from 85.3 mm. at 60 years to 87.5 mm. at 89 years,
and the corresponding values at the same ages for women are 83.9 mm.
and 91.5 mm. respectively. Thus in.the 30 years period men show
an increase in diastolic I blood pressure of 2.2 mm. compared with
7.6 mm. for women.

The absolute variability is similar for men and women, and shows
a slight increase with age. The relative variability is comparable
for men and women and shows a slight variation with age. The relative

variability is moderate occupying ninth position in Table 26.

8. HAEMOGLOBIN.

MEN Haemoglobin % = 100.324 -~ 0:155428 age

il

WOMEN Haemoglobin % 944405 - 0.114285 age

(100 per cent

il

14 g. per 100 c. cm.)
From these equations are derived the fitted regression lines

in Figure 8.



MEN r=- 01387 ==

WOMEN r = = 0-1100

These correlation coefficients indicate that there is a decrease
in the haemoglobin with age, and that the decrease is significant
only for men. The predicted haemoglobin for men decreases from
12:7 g. at 60 years to 12-1 g. at 89 years, and the corresponding
values at the same ages for women are 12-3 g. and 11.8 g. respectively.
Thus in the 30 years period men show a decrease in haemoglobin of
0.6 g. compared with 05 g. for women.

The absolute variability is similar for men and women, and shows
little change with age. The relative variability is comparable for

men and women, and is moderate occupying tenth position in Table 26.

9.  CARDIOTHORACIC AREA RATTIO.

MEN Cardiothoracic area ratio = 0.1122 + 0001237 age
WOMEN Cardiothoracic area ratio = 0-1721 + 0-000791 age

From these equations are derived the fitted regression lines

in Figure 9.
MEN r = 03253 = %
WOMEN r = 02610 = =

These correlation coefficients indicate that there is an increase
in the cardiothoracic area ratio of men and women with age. This
increase is significant for men and women. The predicted cardiothoracic
area ratio for men increases from 0.1864 at 60 years to 0-2222 at 89
years, and the corresponding values at the same ages for women are

0:2196 and 0-2425 respectively. Thus in the 30 years period men show



an increase in cardiothoracic area ratio of 0:0358 compared with
0+0229 for women.

The absolute variability is similar for men and women, and
shows a slight increase with age. The relative variability is
comparable for men and women within the age range 60 to 7/ years.
Over 74 years men show a relative variability which is somewhat

greater than that for women.

10. HEIGHT OF LEFT HEMITHORAX.
MEN  Height of left hemithorax (cm.) = 29:562 - 04053714 age
WOMEN Height of left hemithorax (cm.) = 22.383 ~ 0-004000 age

From these equations are derived the fitted regression lines

in Figure 10.
MEN r = 01552 %%
Women r = - 00145

These correlation coefficients indicate that there is a decrease
in the height of the left hemithorax with age, and that the decrease
is significant for men. The predicted height of the left hemithorax
for men decreases from 26-3 cm. at 60 years to 248 cm. at 89 years,
and the corresponding values at the same ages for women are 22.1 cm.
and 22:0 cm. respectively. Thus in the 30 years period men show a
decrease in height of the left hemithorax of 1.5 cem. compared with
0¢1 cm, for women.

The absolute variability is similar for men and women, and shows
little change with age. The relative variability, apart from the
age group 85 to 89 years, is similar for men and women, and occupies

twelth position in Table 26.
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11. HEIGHT OF RIGHT HEMITHORAX.

MEN Height of right hemithorax (em.) = 27.133 - 0:040000 age

It

WOMEN Height of right hemithorax (em.) = 20-102 - 0-002857 age

From these equations are derived the fitted regression lines
in Figure 10.

MEN r=- 01156 =

Women r = -~ 0-0099

These correlation coefficients indicate that there is a decrease
in the height of the right hemithorax with age, and that the decrease
is significant only for men at the 5 per cent level. The predicted
height of the right hemithorax for men decreases from 247 cm. at 60
years to 23-6 cm. at 89 years, and the corresponding values at the
same ages for women are 20-3 cm. and 20-3 cm. respectively. Thus in
the 30 years period men show a decrease in height of the right
hemithorax of 1.1 em. compared with 0-0 cm. for women.

The absolute variability for men shows an increase with age,
while there is no change with age for women. The relative variability
for men shows an increase with age, which is not apparent for women.

The relative variability is in thirteenth position in Table 26.

12. AREA OF CARDIAC SILHOUETTE.
MEN Area of cardiac silhouette (sqg. cm.) = 101.138 + 0.325714 age
WOMEN Area of cardiac silhouette (sq. em.) = 109.862 - 0.04571/ age
From these eguations are derived the regression lines fitted

in Figure 11.



MEN r = + 0.0867

WOMEN r = - 0.0322

These correlation coefficients indicate that any variation
in the area of the cardiac silhouette of men and women with age is
not significant. The predicted area of the cardiac silhouette
for men is 12047 sq. cm. at 60 years and 130.1 sq. cm. at 89 years,
and the corresponding values for women at the same ages are 107.1
sq. cm, and 105-8 sq. cm. respectively. Thus in the 30 years
period men show an increage of 9.4 sq. cm. in the area of the cardiac
silhouette compared with a decrease of 1.3 sq. cm. for women.

The absolute and relative variabilities are somewhat greater
for men than they are for women, and in both sexes these variabilities
show an increase with age. The relative variability is fourteenth

in position in Table 26 and is moderate.

13. DIASTOLIC II BLOOD PRESSURE.

The discrepancies between the numbers of men and women in the
age groups compared with those forming the total series are due to
the existence of individuals in whom sounds exist dovm to zero
reading on the mercury manometer. For this reason particularly
I regard diastolic I as the criterion of choice for estimating
diastolic blood pressure. Consequently diastolic II is considered
briefly, and is only included for completeness.

There is little increase in the average values of diastolic
IT blood pressure with age for men and women.

The absolute variability is similar for men and women, and
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increases with age. The relative variability, which is comparable
for the sexes and increases with age, is fifteenth in position in
Table 26. While the relative wvariability is moderate it is,

nevertheless, greater than that for diastolic I blood pressure.

14. SYSTOLIC BLOOD PRESSURE,

£}

MEN Systolic blood pressure (mm. Hg.) = 113.240 + 0-656571 age
WOMEN Systolic blood pressure (mm. Hg.) = 98.052 + 0-982857 age
From these equations are derived the fitted regression lines
in TFigure 7.
MEN r=02054 x=
WOMEN r = 02913 = =
These correlation coefficients indicate +that there ig a
significant inerease in the systolic blood pressure of men and
women with age. The predicted systolic blood pressure of men
increases from 152.6 mm. at 60 years to 171-7 mm. at 89 years,
and the corresponding values for women at the same ages are 157.0
mm. and 185.5 mm, respectively. Thus in the 30 years period men
show an increase in systolic blood pressure of 19-1 mm. compared
with 28.5 mm. for women.
Apart from age group 60 to 64 years the absolute variability
is similar for the sexes, and the marked disparity noted in this
age group may be regarded as fortuitous. There is no consistent
trend with age. The relative variability is on the whole comparable
for men and women, and can be regarded as quite large being in

sixteenth pogition in Table 26.



15. GRIP.

1

MEN Right hand (pressure in pounds) = 151:259 -~ 0-904571 age

WOMEN Right hand (pressure in pounds)

il

145 - 0-379047 age

I

MEN Left hand (pressure in pounds) = 141.150 - 0.813333 age

WOMEN Left hand (pressure in pounds) 94+869 — 0:445142 age

From these equations are derived the fitted regression lines
in Figure 12.

MEN T

1

- 0-5162 x x  Right hand
WOMEN r == 0:3300 = x Right hand

MEN r=- 04672 x = Left hand

H

- 03977 m = Left hand

1|

WOMEN r
These correlation coefficients indicate that there is a
significant decrease in the power of the grip for the right and
left hands of men and women. The predicted power of the grip of
the right hand of men decreases from 97.0 lb. at 60 years to 70-7 1b.
at 89 years, and the corresponding values at the same ages for
women are 714 lb. and 60.4 1lb. respectively. The predicted
power of the grip of the left hand of men decreases from 92.3 1b,
at 60 years to 68.8 1b. at 89 years, and the corresponding values
at the same ages for women are 68.2 1b. and 55.2 1lb., respectively.
Thus in the 30 years period men show a decrease in the power of
the right and left hands of 26.3 1lb, and 23.5 1lb. respectively.
The corresponding decreases in the power of grip for women are
11-0 1lb, and 13.0 1lb. respectively.
The absolute variability of the power of the grip of the

left hend is similar to that of the right hand; for both hands
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it is greater for men than it is for women, and in both sexes
it decreases with increase in age.

The relative variabilities of the left and right hands are
comparable, and are greater for men than women. They are in

seventeenth and eighteenth positions respectively in Table 26.

16. FRbNTAL AREA OF THORAX.
MEN Frontal area of thorax (sq. em.) = 771.261 - 2.053710 age
WOMEN  Frontal area of thorax (sq. em.) = 603+386 - 1.865142 age
From these equations are derived the fitted regression lines

in Figure 13.

Il

MEN r=- 01891 ==

WOMEN 1 = = 0:2246 X =

These correlation coefficilents indicate that there is a significant
decrease in the frontal area of the thorax of men and women with age.
The predicted frontal area of the thorax of men decreasss from 648.0
sq. cm. at 60 years to 5885 sq. cm. at 89 years, and the corresponding
values for women at the same ages are 491.5 sq. cm. and 437+4 sq. cm.
respectively. Thus in the 30 years period men show a decrease in
the frontal area of the thorax of 59-5 sq. cm. compared with 54.1 sq. cm.
for women.

The absolute variability is greater for men than it is for women,
. and while it appears to increase with age for men there is no consistent

trend for women. The relative variability is comparable for the

sexes and is in nineteenth position in Table 26.



17. PULSE RATE.
MEN Pulse rate per minute = '79.298 - 0.090857 age
WOMEN  Pulse rate per minute = 89.167 - 0168000 age

From these equations are derived the fitted regression lines

in Figure 14.
MEN r = - 0:0645
WOMEN r = = 0.1394 =

These correlation coefficients indicate that there is a decrease
in the pulse rate with age, and that the decrease is significant
only for women at the 5 per cent level. The predicted pulse rate
of men decreases from '73+8 per minute at 60 years to 71-2 per
minute at 89 years, and the corresponding values for women at the
same ages are 79:1 and 74-2 respectively. Thus in the 30 years
period the men show a decrease in pulse rate of 2.6 per minute
compared with 4+9 per minute for women.

The absolute variability is slightly greater for men than it
is for women, and shows & slight decrease with age. The relative
variability, which is slightly greater for men, is in twentieth

position in Table 26.

18. WEIGHT.

MEN Weight (1b.) = 151362 - 0-173714 age

i

WOMEN Weight (1b.) = 174-205 - 0.674285 age
From these equations are derived the fitted regression lines

in Figure 15.
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MEN r = = 0:0576

it

WOMEN T =~ 0:-2538 = =

These correlation coefficients indicate that there is a
decrease in weight with age, which is significant for women.
The predicted weight of men decreases from 140-9 1b. at 60 years
to 1359 1b. at 89 years, and the corresponding values for women
at the same ages are 133-7 1b., and 1142 1b. respectively. Thus
in the 30 years period men show a decrease in weight of 5-0 lb.
compared with 19.5 1lb. for women.

The absolute variability, which is slightly greater for men
than women, shows no consistent trend with age. The relative

variability, which is similar for men and women, is in the twenty-—

:first position in Table 26.

19. HEIGHT OF DOMES OF DIAPHRAGM.

MEN Height of left dome of diaphragm (cm.)

il

6+281 - 0.030857 age

WOMEN Height of left dome of diaphragm (em.) = 5¢526 - 0.032571 age

MEN Height of right dome of diaphargm (cm.)

I

7.002 - 0-029142 age
WOMEN Height of right dome of diaphragm (ecm.) = 7.178 - 0:041714 age

From these equations are derived the fitted regression lines

in Figure 16.
MEN r= o 002U47 = ox (left dome of diaphragnm)
WOMEN 1 = - 02982 = x: (left dome of diaphragm)

MEN r = - 0.1528 (right dome of diaphragm)

]

WOMEN 1 = = 0.3616 %= = (right dome of diaphragm)
These correlation coefficients indicate that there is a significant

decrease in the heights of the left and right domes of the diaphragm of
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men and women with age. The predicted height of the left dome
of the diaphragm of men decreases from 4+4 cm. ab 60 years to
3.5 cem. at 89 years, and the corresponding valueg for women at
the same ages are 3.6 cm. and 2.6 cm. respectively. The predicted
height of the right dome of the diaphragm of men decreases from
5.2 cm. at 60 years to 4.4 cm. at 89 years, and the corresponding
values for women at the same ages are 4.7 cm. and 3«5 cm. respectively.
Thus in the 30 years period men show a decreasge in the heights of
the left and right domes of the diaphragm of 0.9 cm. and 0.8 cm.
respectively. The corresponding decreases in the heights of the
left and right domes of the diaphragm for women are 1-0 cm. and
1:2 cm, respectively.

The absolute variability is similar for men and women and shows
little change with age. The relative variability is comparable for
men and women, and it is a large variability. These variables are

in the twenty-second and twenty-third positions in Table 26.

20, KYPHOTIC ANGLE.

i

MEN Kyphotic angle (degrees) = - 0:533 + 0.-656000 age

3

WOMEN Kyphotic angle (degrees) 6:226 + 0-655428 age
The fitted regression lines in Figure 17 are derived from

these equations.

I

MEN r= 03340 ==

il

WOMEN r= 03514 ==
These correlation coefficients indicate that there is a significant
increase in the kyphotic angle of men and women with age. The predicted

. . o 0
kyphotic angle of men increases from 38,8 at 60 years to 57.8 at &9



years, and the corresponding values for women at the same ages are
45+5° and 64,+6° respectively. Thus in the 30 years period men show
an increase in kyphotic angle of 19.0° compared with 19-1O for women.
The absolute variability is slightly greater for men than it is
for women, and both sexes show a slight increase with age. The
relative variability, which is greater for men, is large anﬁ is in

twenty-fourth position in Table 26.

21. CHEST EXPANSION.

MEN Chest expansion (in.) = 3.788 - 0.030285 age

WOMEN  Chest expansion (in.) = 2.098 - 0-01l0857 age

From these equations are derived the regression lines fitted
in Figure 18.

MEN r=- 0312, «x =%

il

WOMEN r =~ 0-1327 =

These correlation coefficients indicate that there is a significant
decrease in the chest expansion of men and women with age. The predicted
chest expansion of men decreases from 1.97 in. at 60 years to 1-09 in,
at 89 years, and the corresponding values for women at the same ages
are 1«45 in. and 1.13 in. respectively. Thus in the 30 years period
there is a reduction in the chest expansion of men of 0+88 in. compared
with 0-32 in. for women.

The absolute variability is somewhat greater for mem than it is
for women., It decreases with age in women, but shows no consistent

trend for men. The relative variability is very great, and this

variable is in twenty-fifth position in Table 26.
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DISCUSSION.

The following discussion deals with the variables in associated
groups rather than as presented in the results section according to

degrees of relative variability.
1. HEIGHT, BODY-WEIGHT, CHEST GIRTH AND EXPANSION.

In men and women there is a significant decrease in height with
age. Although men are on average taller than women, the decrease in
height over the age range 60 to 89 years is greater for women - 2.4 in.
compared with 16 in, for men. This is doubtless related to the
occurrence of the larger kyphotic angles in women at all ages. For
example, at 60 years the predicted kyphotic angles for men and women
are approximately 39° and 58° respectively.

Men show a decrease in predicted weight of 5.0 1b. over the 30
years period which is not significant. On the other hand, the decrease
for women over the same age range of 19.5 1b. is highly significant.
The men are on average heavier than women at all ages. The reasons
for the gignificant difference in'the regressions of weight on age as
between the gsexes are difficult to explain. It is tempting to consgider
the existence of a selective mortality affecting the more obese women.
It is known that obesity predisposes to more serious disorders and
shortens the span of life (Greene, 1948). The statistics of Life
Assurance Companies indicate clearly the significant relationship
between increase in weight and mortality rates. Sinclair (1955)
guotes Dublin who states that obese people who lose weight live longer

than they would otherwise have done if they had not reduced. Parkes



(1955) , however, believes that this premise is very difficult to prove.

In this series there is a significant decline with increase in
age in the number of women more than 24 per cent over ideal weight as
estimated from Anderson's nomogram (Greene, 1948). Thus the more obese
women are concentrated in the younger age groups, the more will the
negative regression of weight on age be accentuated. In a previous
paper (Cowan, 1956) I carried out a similar statistical study on
healthy women including those who were adipose. The weight loss over
the age range 60 to 89 years was 33-9 1b. compared with the 19.5 1b.
of the present investigation, and the regression equation was weight
(b.) = 220460 = 1.1278 age. Since with the elimination of the
adipose subjects the significant downward weight trend with age is
not eliminated, it is probable that another factor is in evidence.

The weight loss observed as older women age may be a normal phenomenon,
and the work of Hobson and Pemberton (1955) is possibly relevant. They
assessed the amount of subcutaneous fat in older women and came to

the conclusion that there is a real decrease in subcutaneous fat in
women with age, but that this is not so with men.

The significant decrease in mean chest girth of women, which is
not observed for men, is probably due to the logs of subcutaneous fat
discussed above. Clements and Pickett (1954) in a study of chest
girth in men aged 19 to 42 years found that the mean chest girth in
men by age groups shows an upward trend until about 30 years of age,
which is succeeded by a slow downward trend.  Their mean chest girth
for the age group 40 to 42 years was 35.50 £ 0:36 in. In the present

study the predicted mean chest girth varies from 36.0 in. at 60 years



to 35+5 in. at 89 years. While I am unable to find in the literature
information concerning the mean chest girth with reference to the
age range 42 to 60 years, it seems that the downward trend in the
mean chest girth noted by Clements and Pickett (1954) does not
continue as a significant entity beyond the age of 42 years in men.
Men and women show a significant decrease in chest expansion
with age. The predicted reduction in chest expansion over the 30
years period is 0488 in. for men and 0-32 in. for women. This trend
is not surprising as it was a common occurrence to observe patients
clinically in the older age groups who on extreme inspiration exhibited
negligible chest movement. Such patients with no respiratory or
cardiovascular disease may experience breathlessness on exertion.
Breathirig exercises improve the chest expansion of such people and

diminigh their breathlessness on exertion.

2.  KYPHOTIC ANGLE.

I can find no information in the literature which would be
useful as an amplification of the kyphotic angle values recorded in
this thesis. I devised my own method of measuring this variable
because I required an index of the degree of kyphosis. There is
the possibility that kyphosis may influence the areas of the cardiac
silhouette and chest as measured on a postero-anterior X-ray film,
Kyphosis alters the shape of the thorax as seen on an X-ray film,
and it may also change the position of the heart within the intrathoracic
space.

There is a highly significant increase in the degree of kyphosis

with age for men and women. Women are on average more kyphotic than



men, and at all ages the average kyphosis of women exceeds that
of men by about 6:7°.  Further study of younger age groups is
desirable to show if the sex difference in the predicted kyphotic
angle values implies that kyphosis develops in women at an earlier

age than it does in men.

3. LONG HEART DIAMETER.

The long heart diameter shows no change with age for men and
women, and the average length of 14 cm. for men is about one cm.
greater than that recorded for women. The relative variability
is exceedingly moderate at approximately 6+.0. However, the
transverse diameter of the heart is measured with greater accuracy
than the long heart diameter and has a comparable moderate relative
variability. Furthermore, the absence of change in the long heart
diameter with age may be misleading.  Assessments of lateral X-ray
films of the chest suggest that with age there is a backward tilt
of the heart on its lower pole which acts as a pivot. This cardiac
displacement is associated with kyphosis which alters the shape of
the outline of the intrathoracic space. Statistical proof of this
observation is not presented because the angle of cardiac inclination
could not be measured with accuracy from the X-ray films of older pesople.
It is reasonable to assume that the backward displacement of the heart
results in a foreshortening of the long heart diameter. On the other
hand, the transverse diameter of the heart is a horizontal measurement
and must be subject to less distortion. It is, therefore, apparent

that of these two attributes the criterion of choice in estimating



heart size is the transverse diameter of heart.

4. (a) TRANSVERSE DIAMETERS OF HEART AND OF CHEST AND THE
CARDIOTHORACIC RATIO.
(b) FRONTAL AREAS OF HEART AND OF CHEST AND THE CARDIOTHORACIC
AREA RATTO.
These variables, which are of importance in the estimation
of heart size, are considered later following the presentation

of further statistical data.

5. SYSTOLIC, DIASTOLIC I AND DIASTOLIC II BLOOD PRESSURES.

Diastolic II blood pressure observations are analysed for
completeness. Master, Lasser and Jaffe (1958) and others prefer
diastolic II blood pressure as the more accurate criterion of
diastolic blood pressure. There are objections, however, to
its use in older years. With age there is an increase in the
frequency of zero readings on the mercury manometer, and it is
reasonable to assume that suditory acuity varies as between
observers. Furthermore, diastolic I blood pressure is recommended
by the Committee concerned with the standardization of methods of
measuring the arterial blood pressure (1939). I personally
prefer to use diastolic I blood pressure.

The absolute and relative variabilities of systolic and diastolic
I blood pressure found in this study are less than those noted by
other investigators (Hamilton et al. (1954); Master et al. (1958);
Saller (1928) and Wetherby (1932)). This difference from other

surveys is the result possibly of the following factors. The



non-exclusion from other surveys of those who are adipose; less
strict criteria for the exclusion of cases on the grounds of
disease; occasional assessment of means based on few observations,
and the taking of readings by numerous observers.

Dr. Ferguson Anderson and myself (1959) studied the arterial
pressure in healthy older people. The present systolic and
diastolic I blood pressure means are comparable to those of the
1959 investigation, in which it was noted that for men the systolic
and diastolic blood pressure means are similar to those recorded
by Hamilton et al. (1954) and Wetherby (1932), but are higher +than
those for the total series analysed by Robinson and Brucer (1939),
and those for systolic blood pressure observed by Master et al.
(1958) . For women the systolic means are lower than those of
Hamilton et al. (1954), comparable to those of Wetherby (1932),
and higher than those of Robinson and Brucer (1939) and of Master
et al., (1958). The diastolic means for women are lower than those
of Hamilton et al. (1954) and of Wetherby (1932), but are higher
than those of Robinson and Brucer (1939).

We (1959) concluded that the range of blood pressure in healthy
0ld people is wide and systolic blood pressure readings in the
highest age range (80 - 89 years) reach a figure higher than 200 mm.
Hg., for men and women., Irrespective of age diastolic blood pressures
of up to 104 mm. Hg. for men and 108 mm. Hg. for women may be found

in individuals who are healthy.



6.  HAEMOGLOBIN.

The Sahli instrument used was calibrated so that 100 per
cent = 14 g. haemoglobin in 100 c. cm, of blood. The overall
average values of about 125 g. for men and 12.0 g. for women
do not differ greatly from the 14 g. level. I can offer no
explanation as to why the decrease in haemoglobin with age which

oceurs in both sexes is significant only for men.

7. HEIGHTS OF THE LEFT AND RIGHT HALVES OF THE THORAX, AND THE

LEFT AND RIGHT DOMES OF THE DIAPHRAGM.

There is a significant decrease in the vertical heights of the
left and right halves of the thorax with age for men but not for
women, while the decrease in the vertical heights of the left and
right domes of the diaphragm is significant for men and women. Since
the vertical distance between the superior limit of the thorax and a
costo=phrenic angle is equal to the sum of the vertical heights of
the hemithorax and dome of diaphragm on that side of the chest,
decrease in vertical height of a hemithorax is subject to at least
two factors, namely, the degree of kyphosis and the flattening of
the diaphragm. Increased kyphosis should decrease and diaphragmatic
flattening should increase thoracic height. Diaphragmatic flattening
increases significantly with age for both sexes, and kyphosis is more
marked for women. Thus it might be expected that the decrease in
thoracic height with age should be more marked for women, and this is
not the case. The reason for this unexpected sex difference is,

therefore, speculative. Possibly it is at least partly related to



the fact that when kyphosis is so marked that the first rib
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