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SOCIAL MEDICINE STUDIES BASED ON CIVILIAN MEDICAL
BOARD RECORDS

V. PHYSICAL AND
WITH HERNIA,

OCCUPATIONAL CHARACTERISTICS OF MEN
SPINAL CURVATURE, AND RHEUMATISM

BY

A. M. STEWART, J. W. WEBB*, AND D. HEWITT
From the Social Medicine Unit, University of Oxford

In previous papers we have discussed the following
conditions recorded by Civilian Medical Boards: all
causes of rejection from military service; varicosi-
ties; skin diseases; digestive disorders; and foot
defects (Stewart, Webb, and Hewitt, 1955, a, b, c, d;
Hewitt, Stewart, and Webb, 1953). On this occasion
we shall be considering three disease groups which
have little in common except that they have an
obscure aetiology and were recorded sufficiently
often to merit statistical analysis: namely, hernia,
spinal curvature, and rheumatism. The basic
material and methods of analysis remain unchanged
(Stewart and others, 1955b) and wherever compari-
sons are made in terms of Standardized Prevalence
Ratios (S.P.Rs) they incorporate an allowance both
for regional variation in standards of recording
(Essex, Northamptonshire, and Leicester) and for
differences in age distribution.

HERNIA.-After all cases were excluded in which
the record suggested that the condition had been
present since childhood, there were 2,122 men who
had an inguinal or a femoral hernia at the time of
examination or an operation scar in the appropriate
place (Table I). After differences of age distribution
had been allowed for, it was found that the recorded
prevalence in the three regions lay within 2 per cent.
of the rate for all regions combined. This unusually
close agreement suggests that, for hernia at least,
Civilian Medical Board records may provide a
reasonably accurate measure both of general pre-
valence and of current incidence at various ages.
Judging from the present data, the annual incidence
for males remains fairly constant between the ages
of 17 and 45 and is in the region of 0 4 per cent. per
annum.
Members of Social Classes I and II (largely

identical with the professional and administrative
workers of Table III, overleaf) had 20 per cent. less
than their "standard" number of cases, and clerical

* In receipt of a grant from the Medical Research Council

TABLE I
NUMBERS OF CASES AND CRUDE PREVALENCE RATES
PER 1,000 AMONG MEN EXAMINED AT THREE CIVILIAN

MEDICAL BOARD CENTRES (1941-44)

Disability Leicester North- Essex Total
ampton

Number 1,036 594 492 2,122
Hernia

Rate 44-6 37-7 41-1 41-7

Spinal Number 757 163 345 1,265
Curvature I

Rate 32-6 10-3 28-8 24-8

Rheumatic Number 840 574 482 1,906
Fever
(all cases) Rate 36-7 36-4 40 3 37-4

Rheumatic Number 236 252 110 598
Carditis

Rate 10-2 16-0 9-2 11-7

Other Number 614 322 372 1,308
Rheumatic
Fever Rate 265- 20-4 31*1 25*7

Non- Number 410 330 563 1,303
Specific .
Rheumatism Rate 17*7 20-9 47-0 25-6

(mainly Social Class III) also had a significantly low
S.P.R. (Tables II and III). Otherwise there was no
evidence of a relationship either between hernia

TABLE II
COMPARATIVE PREVALENCE BY SOCIAL CLASS

Standardized Prevalence Ratios

Other Non-
Social Class Spinal Rheu- Rheu- Specific

Hernia Curva- matic matic Rheu-
ture Carditis Fever matism

I and II 80 68 100 114 99

III 104 103 100 99 100

IV 96 106 110 86 103

V 103 107 92 105 99

Value of X'
for 3 df. 12-304 15*178 1*208 6-572 0*187

0.01- 0-01- 0-80- 010- 0-98-
P (XI') 0-001 0-001 0 70 0-05 0-95
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and economic status or between hernia and
occupation. Since the groups with low S.P.Rs are
alike in being mainly composed of office workers,
it is reasonable to assume that the observed relation-
ships merely show that risk of hernia is appreciably
reduced by a sedentary mode of life. Nevertheless, as
in the case of varicose veins (Stewart and others,
1955b), this type of immunity showed signs of
diminishing with age. Thus, .for professional and
clerical workers under 30 years of age, the S.P.R. was
only 51, while for older men in these groups it was 78.

TABLE III
COMPARATIVE PREVALENCE IN TWELVE OCCUPATIONAL

GROUPSt

Standardized Prevalence Ratios

Other Non-
Occupational Spinal Rheu- Rheu- Specific

Group Hernia Curva- matic matic Rheu-
ture Carditis Fever matism

Professional and
Administrative 80* 73* 101 121 100

Commercial .. 100 88 126 91 110
Clerical .. .. 74*** 74** 119 106 6S***
Boot and Shoe .. 109 149**** 106 99 76***
Textile .. .. 105 96 91 93 90
Metal

Manufacture 100 101 55*** 97 103
Tradenotdefined: 84 87 115 118 101
Warehouse .. 91 74 142* 111 115
Transport

an
107 91 80 104 96

Building and
Agriculture.. 101 88 97 94 127****

Unskilled .. 104 99 101 112 116
Other Occupations 107 115* 89 86 97

Value of X' for 11
d.f. 22*808 51S514 25S392 13*427 35S978

P Q') * - *02-*01 <*-001 *01- - 00 30- -20 < -001

t Individual occupations were considered to be significandZdifferent from standard if their contribution to the sum of x' for
occupations would have been significantly large in a test based on

d.f. These are marked by asterisks:-
* significant at the 5 per cent. level

*** ,, ,, ,o g
, .. 0

t Occupations common to several trades (e.g. fitters, cutters,
inspectors etc.).

Table IV shows that the hernia risk tended to
decrease continuously with increasing height.

TABLE IV
STANDARDIZED PREVALENCE RATIOS IN RELATION TO

HEIGHT

Other Non-
Height Spinal Rheu- Rheu- Specific
(in.) Hernia Curva- matic matic Rheu-

ture Carditis Fever matism

Under 64 118 110 95 96 95
64- 104 96 92 90 94
66- 102 91 95 100 98
68- 97 96 105 105 99
70- 87 1 105 112 117
72- 73 162 136 94 115

Value of X'
withS d.f. 17-881 26-266 5S357 6-040 6-701

P s) -*01--001 <*001 *50- 30 *50--30 *30--20

There was no tendency for heavy men-who are
on average, tall-to have low S.P.Rs (Table V).

TABLE V
STANDARDIZED PREVALENCE RATIOS IN RELATION TO

WEIGHT

Other Non-
Weight Spinal Rheu- Rheu- Specific

(lb.) Hernia Curva- matic matic Rheu-
ture Carditis Fever matism

Under 110 94 209 180 90 81
110- 95 158 103 98 90
120- 99 116 113 96 94
130- 103 92 99 100 101
140- 101 64 105 105 102
150- 101 41 60 102 114

Value of X' 1*912 258 258 40*195 2*386 9*948
with S d.f.
P (XI) *90-*80 < *001 < *001 *80--70 .10-05

These findings suggest that at any given height men
who are overweight are more prone to hernia than
men who are underweight. Fig. 1 shows the relation-
ship between height and prevalence for two groups
of men defined by body weight. At each point in the
height scale men who weighed 130 lb. or more had a
higher prevalence of hernia than men who weighed
less than 130 lb., and in both groups the tallest men
were about half as liable to hernia as the shortest.

140
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Z40

20

weight up to 130 lb.

1*
I

60 62 64 66 68 70 72 74
HEIGHT (in.)

sO. l.-Standardized prevalence ratios for hernia in men in relation
to weight and height.

It was therefore expected that (by the X2 criterion)
hernia would show an even stronger association
with body-build than with height or weight separ-
ately (Table VI, opposite).

This association is shown graphically in Fig. 2
(opposite) where the ratio Height/5AWeight is
used to represent body-build. The appearance of
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CIVILIAN MEDICAL BOARD RECORDS. V

TABLE VI
STANDARDIZED PREVALENCE RATIOS IN RELATION TO

BODY BUILD (HEIGHT/I'VWEIGHT)

Other Non-
Spinal Rheu- Rheu- Specific

Body-Build Hernia Curva- matic matic Rheu-
ture Carditis Fever matism

Stocky* 119 28 47 102 110
A 1 12 48 73 101 97

107 74 91 94 96
99 108 107 101 94

4' 88 159 137 106 116
Slender* 77 263 183 115 121

Value of X'
with 5 d.f. 22 701 400 852 62 208 3 030 9-347
P (XI) * <001 < 001 <*001 *70-50 OS0-*05

* As the body-build scale had to be divided at slightly different
points for the different conditions, numerical values of the
Height/'"VWeight ratio cannot conveniently be shown in this Table,
but they are correctly plotted for the first three conditions in Fig. 2.

300

0 spinal curvature

u 200
z

0i

CLU/
u<i hernia
NJ

100
< rheumatic /i/

card iris

01
12 13 14

HEIGHT (in.)/WEIGHT (lIb)
FiG. 2.-Standardized prevalence ratios in relation to body build.

this graph suggests that the relationship between
risk of hernia and body-build may be adequately
described by a linear equation. A very good fit to the
data (X2(4) = I -772; P>-70) is in fact given by the
equation:

R(H) = 309-7 - 16-04B

in which R(H) represents the recorded prevalence of
hernia expressed as a percentage of the rate for all
examinees of a given age, and B the ratio
Height/3A/Weight. Independent examination of the
Leicester records has shown that this particular

index of body-build discriminates as effectively
between hernia cases and controls as any linear or
quadratic combination of weight and height
(Maynard Smith, 1955).

SPINAL CURVATURE.-A relatively small group of
cases in which spinal curvature was clearly due to
tuberculosis, poliomyelitis, ankylosing spondylitis,
and other rare diseases is not included in the
following analysis. After a preliminary analysis of
the Leicester data it was decided not to retain the
distinction of deformity noted by the examiners. Of
the 757 cases of spinal curvature in the Leicester
sample, 45 were recorded as kyphosis and scoliosis,
446 as kyphosis only, 257 as scoliosis only, and
seven as not classified. The age distribution of
the men with kyphosis differed slightly from that of
those with scoliosis, but in respect of social class,
occupation, height, weight, and body-build the two
groups were almost identical.

Approximately one man in forty was reported as
having a postural defect associated with spinal
curvature. The prevalence rates for Leicester and
Essex were similar, but (as usual) the rate for
Northampton was suspiciously low. Nowhere was
there anything like a regular trend in the age-specific
rates, though all three regions showed an increased
prevalence after the age of 35.

Social differentiation was more strongly marked
than for hernia (Table II), but once again it took the
form of a simple difference between manual and
non-manual workers. The main feature of the more
detailed occupational analysis was the high preva-
lence among boot and shoe operatives (Table III).
In the Leicester sample these workers had an
outstandingly high S.P.R. for kyphosis (168), and
their ratio for scoliosis (140) was also significantly
above standard. The excess of both types of spinal
curvature was greater among shoemakers under 30
(S.P.R. 183) than among older men (S.P.R. 134).
The hunched position of shoemakers has long been
recognized as a possible danger to health and the
concomitant chest deformities were at one time
thought to be partly responsible for an excess of
phthisis in this industry (Medical Research Com-
mittee, 1915).
The group labelled "Other Occupations" in

Table III had a surprisingly high S.P.R. for spinal
curvature, and this was eventually traced to workers
in wood, cane, and cork (Main Order XI, General
Register Office, 1951). In Essex, where there were
many such workers, their S.P.R. was 183; a ratio as
different from the other trades in this locality as
were the ratios for shoemakers in Leicester and
Northampton..
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The relationship between spinal curvature and
height (Table IV) was not straightforward. Preva-
lence was at a minimum for men of average height
and there was an excess of cases among both tall
and short men. The latter finding could be inter-
preted as a result of spinal curvature, but not so the
much larger excess among tall men. On the weight
scale (Table V) the highest S.P.R. (which is over
200) is found among the lightest men, and with
increasing weight the prevalence falls precipitately
to one-fifth of the maximum. Even this extreme
variation is less than that associated with body-build
(Table VI), for, in passing from the stocky extreme
of the Height/3AWeight scale to the slender extreme,
there was a more than nine-fold increase in the
S.P.R. (28 to 263). The intermediate points on the
graph shown in Fig. 2 lie near a smooth curve, and
the data were sufficiently regular to give an extremely
close fit (%2(4) = 0-639; P> 95) to the exponential
equation:

R(sc) = 2 909B X I0 4.156

in which R(sc) is the recorded prevalence expressed
as a percentage of the rate for all examinees of a
given age, and B the ratio Height/-'/Weight. The
value of X2 associated with the one degree of freedom
in this regression is just over 400. An equally strong
association between slender build and spinal
curvature was found in the separate records of each
of the three regions.

RHEUMATMSM.-The diseases which we have
grouped under the general heading of rheumatism
included 598 cases of rheumatic carditis, 1,308 of
rheumatic fever without evidence of heart involve-
ment, and 1,303 with less precise diagnoses such as
arthritis, fibrositis, and muscular rheumatism.

Rheumatic Carditis. -This is principally a
disease of young children and one which has an
appreciable death rate within a few years of its outset.
Consequently the sample of cases seen by Civilian
Medical Boards must over-represent those which,
for one reason or another, had the best prognosis.
To what extent this has affected the prevalence rates
in the three regions it is impossible to say, but in this
case Northampton had many more cases in relation
to the number of men examined than Essex or
Leicester (Table I). In all three regions the preva-
lence rates increased slightly up to the age of 35
and thereafter declined, suggesting that in the
fourth decade of life deaths among late survivors
begin to outnumber new cases.
Both case rates and mortality rates for rheumatic

carditis are known to be relatively high among the
labouring classes. The evidence of an even social

class distribution in Civilian Medical Board records
(Table II) suggests that prognosis may be better for
the well-to-do persons than for the poor.
The occupational distribution of men with

rheumatic heart disease (which must be regarded as a
result rather than a cause of their disability) suggests
that such men tend to congregate in warehouses,
shops, and other commercial undertakings, and find
difficulty in entering the metal, engineering; and
transport industries (Table III).
The absence of any significant relationship bet-

ween rheumatic carditis and height (Table IV) is an
indication that in these late survivors there had been
no stunting of growth. On the other hand the
prevalence of the disease was three times greater at
the light than at the heavy end of the weight scale
(Table V), and nearly four times greater among
excessively slender men than among men who were
exceptionally heavy for their height (Table VI and
Fig. 2). These findings are equivocal: they may
indicate that men of ectomorphic build are parti-
cularly prone to rheumatic carditis, but equally they
could be due to loss of weight from chronic ill health.
The difference in average weight between the men
with and without rheumatic heart disease (4j lb.) is
approximately the same as the difference between
peptic ulcer subjects and other men examined by
Civilian Medical Boards (Stewart and others, 1955d).

Other Cases of Rheumatic Fever.-The records
used by Civilian Medical Boards invited a yes/no
answer to the question "Has the examinee ever had
rheumatic fever ?" It is likely therefore that in
respect of this disease the standard of recording is
more uniform than usual and that the even regional
prevalence rates for rheumatic fever (with and with-
out heart involvement) can be taken at their face
value (Table I). Although the prevalence rates for
rheumatic carditis declined after the ages of 35,
those for histories of uncomplicated rheumatic fever
continued to rise. This is no doubt partly due to the
declining incidence of the disease in recent decades,
and partly to the fact that there are no delayed
deaths.
The even social class distribution of uncomplicated

rheumatic fever suggests that well-to-do persons,
besides tolerating the strain of a damaged heart
better than poor persons, also have a better chance
of surviving the acute phases of rheumatic fever.
As would be expected with a childhood disease

which has produced no residual effects, there were
no points of interest in the occupational analysis
(Table III). Nor were there any significant associa-
tions with height, weight, or body-build (Tables IV,
V, and VI). This makes it very probable that the
association between rheumatic carditis and slender
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CIVILIAN MEDICAL BOARD RECORDS. V

build was due to loss of weight, for if any constitu-
tional predisposition had been involved it should
have appeared in the cases without permanent heart
damage.

Non-Specific Rheumatism.-In the transcription
of the Leicester records all cases of arthritis,
fibrositis, and muscular rheumatism were coded
together so that separate analyses were possible for
only two of the three regions. Since there is in any
case considerable difficulty in making a firm
diagnosis, the three conditions have been treated as
one in the Tables, and in the text they are referred
to collectively as non-specific rheumatism.
The gross disparity between the recorded fre-

quency of non-specific rheumatism in Essex (where
there were particularly large numbers of cases
diagnosed as arthritis) and in the other two regions
must be attributed to different standards of record-
ing, and is a reminder that Civilian Medical Boards
records should not be used to estimate absolute
prevalence. In all three regions prevalence rates
increased rapidly with age, and by the early forties
they were fifteen to twenty times as high as in the
late teens.
Though there appeared to be no tendency for

these diseases to vary from one social class to
another (Table II), there were distinct occupational
differences (Table III). Clerical workers had a low
prevalence both of arthritis and of other types of
non-specific rheumatism. The deficiency of cases
among shoe operatives was greater for arthritis
(S.P.R. for Northampton and Essex, 63) than for
other types (S.P.R. 83). The mixed building and
agriculture group owed its excess of cases to a
remarkably high prevalence of all forms of non-
specific rheumatism among farm workers (S.P.R.
152).
The height, weight, and body-build analyses

yielded inconclusive results. From a preliminary
study of the Leicester records it looked as though
non-specific rheumatism might be associated with
physical bulk and in particular with stocky build
(though the highest individual S.P.R. actually
occurred at the slender extreme of the body-build
scale). However these findings (which where
significant at the one per cent. level) were not
adequately confirmed in Essex and Northampton.
Results for the three regions combined did show a
continuous increase in prevalence with weight
(Table V) and an excess of cases at both ends of the
body-build scale, particularly the slender extreme,
but in both cases the departures from standard were
of doubtful significance (0-10 > P > 0 05). A
separate consideration of the diagnostic groups in
Essex and Northampton suggested that slender men

might be unduly prone to arthritis and heavy men
to muscular rheumatism, but once again the observed
variations might have been due to chance.

DISCUSSION
The present study has disclosed two more

examples of what appear to be functional relation-
ships between risk of disease and body-build.
Equations relating prevalence of a particular disease
to body dimensions should not, of course, be inter-
preted in anything but a descriptive sense. But it is
of considerable interest to find that the variable
Height/3N/Weight (despite its lack of a precise
physiological significance) has distinguished groups
of men between which the prevalence of inguinal
and femoral hernia varies by a factor of 1 * 5,
and that of spinal curvature by a factor of 9.
Differences of this magnitude cannot be ignored in
any discussion of aetiology, particularly when, as in
the case of spinal curvature, a recent attempt to
classify the disease on a causative basis ended by
90 per cent. of the cases being labelled "idiopathic"
(Osmond-Clarke, 1950). Moreover, although there
is no simple explanation why a low Height/3A/Weight
ratio should predispose to hernia, there is good
reason to suppose that a man whose spine is
unusually long will have difficulty in maintaining
a correct stance if there is no corresponding
development of his spinal muscles.
There appears to be at least one occupation which

is conducive to spinal curvature (shoemaking), and
one in which the risk of hernia and of spinal
curvature is considerably reduced (clerical work),
but in both these occupations the deviation from
standard was less noticeable among older than
among younger workers. These two examples of
an occupational influence showing its greatest effect
in the early years of working life, and the one already
cited in connexion with varicose veins, show that it
is a mistake to assume that the effects on health of a
particular type of work necessarily become more
marked with the passage of time. When environ-
mental factors merely hasten or delay the mani-
festation of a defect which is inherent in an
individual's constitution, the reverse may well be
true.

SUMMARY
A study has been made of various social and

physical characteristics (economic status, occupa-
tion, height, weight, and body-build) of men who,
at the time of their pre-service medical examination,
were recorded as having hernia, curvature of the
spine, rheumatic fever, or other (non-specific)
rheumatic complaints.
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Social Classes I and II were relatively free from
hernia and spinal curvature, but among manual
workers (Social Classes III, IV, and V) no variations
in prevalence were found which could be ascribed
to economic status as such.

Hernia, spinal curvature, and non-specific rheu-
matism were all rare among clerical workers. Spinal
curvature was common among boot and shoe
operatives and also among workers in wood, cane,
and cork. Non-specific rheumatism was common
among farm workers and relatively rare among boot
and shoe operatives.
The outstanding findings in relation to body

dimensions were that risk of hernia could be
represented as a decreasing linear function and risk
of spinal curvature as an increasing exponential
function of a body-build index (Height/3VWeight).

The significance of these and other findings is
discussed.
We should like to record our thanks to the Nuffield

Provincial Hospitals Trust and the Medical Research
Council who contributed generously towards the expenses
of the investigation.
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