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THE EXPERIMENT ON SUB-STANDA RD RECRUITS. 
By CAPTAIN P. J. L. CAPON, 
Royal Army Medical Corps. 

IN recent years there has been a considerable decrease in the number 
of men coming forward for enlistment into the regular Army; so much has 
this been the case that it was considered necessary to institute inquiries 
into the possibility of making better use of those volunteering for service. 
Two lines of investigation· were pursued :-

(1) 'l'he possibility of reducing the present physical standards without 
loss of efficiency. 

(2) The advisability of establishing a U reconditioning" camp or depot 
into which men suffering from the results of faulty nutrition or minor 
defects curable by remedial physical exercises could be received and brought 
up to standard by graduated training and good environment. 

Our Army is a small one recruited to serve in all parts of the Empire 
under trying climatic conditions, exposed to infection by tropical diseases, 
and must in addition be ready for active service in very iuhospitable parts 
of the world where sickness and climatic hardships are more dangerous 
than any probable enemy. These circumstances call for a higher degree 
of general physical efficiency than is required in an Army whose function 
is to operate in its own continent. Accordingly, it was considered that our 
standards of general physical fitness could not be altered. 

At the same time the progressive introduction of mechanizati~n and 
specialization throughout the various arms of the Service permitted the 
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294 The Experiment on Sub-slandard. Recntits 

enlistment of men with certain localized defects, affecting function rather 
than general health, for employment in particular units. To take a simple 
instance, it is clear that a man enlisted to drive a mechanical vehicle does 
not need the same degree of physical efficiency of the feet as an infantryman. 
On these lines, then, our standards have been modified. 

The knowledge of the satisfactory manner in which the ordinary recruit 
developed while undergoing normal training in the depot, encouraged the 
hope that it would be possible to raise a proportion at least of those men 
now rejected as under weight or under chest measurement to the standard 
demanded by putting them through a modified course of training under 
skilled instructors, and providing them with a diet designed to aid in 
producing the desired result. 

Ac~ordingly, thirty-three men were enlisted and assembled at the Army 
School of Physical Training on September 25, 1936. All were townsmen, 
and their ages given on enlistment. varied from 18 to 20 years. All 
were subjected to a careful scrutiny for deformities, etc. 

PHYSIQUE OF THE RECRUITS. 

The general physique of the recruits ;was poor. All gave the impression 
of under-nourishment and lack of fresh air and exercise. Only one
incidentally of the best physique-had played games to any extent prior to 
enlistment. . 

The following w.ere the causes of rejection :-
(i) Under weight 

(ii) Under chest measurement •. 
(iii) Under· weight and chest measurement 
(iv) Under height 
(v) Disordered action of the heart 
(vi) Genu valgum 

(vii) Hallux rigidus 
(viii) Hallux valgus 

(ix) Scoliosis ,. 

6 
4 

16 
2 
1 
1 
1 
1· 
1 

Stiffness of the joints was very marked, the most pronounced being of 
the back and shoulders. Shortness of the hamstrings was also very 
apparent. 

Dental inspection and treatment were carried out and the results were 
rather surprising. Conservations were required for 87, or 2'8 per man, and 
extractions for 41 or 1'3 per man. 

Oral Hygiene was good in 16 ; fair in 9; neglected in 6. 
These figures are rather remarkable in that they indicate a very much 

higher standard than is usual. 
. The average for recruits in the Aldershot Command last year was :-

Oonservations .. 6'1 per man. 
Extractions 1'3 per man. 

The following measurements and tests were carried out :
(1) Height. 
(2) Weight. 
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(3) Exercise tolerance. 
(4) Grip with dynamometer. 
(5) Reaction time. 

295 

(6) Co-ordination by target-dotting test and modified Horsley 
test. 

(7) Vital capacity. 
(8) Blood-count and hoomoglobin index. 
(9) Foot prints in those with low plantar arches. 

(10) .Lower chest measurement, i.e. a hand's breadth beiow the 
nipple. 

A lesson was learnt at once on the advisability of omitting vaccination 
until the three months' course was over, as quite half the squad were out 
of action for varying periods during the first twenty-eight days. 

The daily routine is shown in the following tiine table :-

7.0 a.m. 
8.15 to 9.15 a.m. 
10 to 11 a.m. 
11.15 to 12.30 p.m. 

1 p.m. 
2.30 to 4 p.m. 
4 p.m. 
5 to 6 p.m. 

7 p.m. 

Breakfast. 
Education. 
Physical Education. 
Recreational training and instructieD in the 

technique of soccer, hockey, athletics, 
boxing and swimming. 

Dinner. 
Education. 
Tea. 

." 
) 

Physical education and where necessary remedial 
exercises, 

Supper. 

On Wednesday and Saturday afternoons .organized games were played, 
and on Sunday a long walk was taken. 

THE INSTRUCTORS. 

The instructors were carefully picked men considered especially suitable 
for this work. In charge was a Sergeant-Major Instructor of the Army 
Physical Training Staff and three Assistant Instructors. 

EXERCISES. 

These cover the ordinary exercises as given in the Tables for Recruits of 
the Regular Army. 

The general plan is the division into eight tables numbered from 1 to 
8. Each table contains similar groups of exercises, starting with the 
Introductory Group using all the Illuscles of the body in a mild way, such 
as walking, hopping and skip-jumps. This gives the body a chance to 
warm up and get into trim for the harder exercises to follow. 

Then follow harder exercises devoted to special muscle groups such as 
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296 The Experiment on Sub-standard Recruits 

abdominal, dorsal and heaving exercises, concluding with final exerCIses 
which allow the body to cool off. A breathing exercise is introduced at the 
conclusion of the Introductory Group, and again in the Final Group, while 
deep breathing is taught with all suitable exercises. 

Table 1 contains the easiest exercises in each group and progression is 
maintained in each case up to Table 8. 

For the recruits special recreational training of a quickening type was 
introduced of which the following are' examples. 

CO-01'dination and Mental Alertness:-
(a) Bouncing,throwing and catching a tennis ball. 

(1) Against a wall, both stationary and on the move. 
(2) From one to the other ten yards apart, single and double ball. 
(3) In fours, single and double ball. 

(b) Games. 

(1) Bouncing ball relay race .. 11 Tennis ball. 
(2) Rolling ball relay race. 
(3) Rounders. 
(4) Rugger passing on the move~ 
(5) Circle jump ball. 
(6) Circle dodge ball. 
(7) Circle touch ball. 
(8) Tunnel ball relay. 
(9) Pass ball. 

(10) Dribbling in file (teams of 
(11) Any competitive team games where fifty per cent of the class 

are employed at one time. 
Relay races, walking, running, hopping, etc. 

DIET. 

The diet consisted of the ordinary food given to the students of the 
School, which is of the same quality and quantity as that supplied to the 
rest of the Army, but the cooking is' rather above the average. It was 
supplemented by such articles as milk, butter instead of margarine, fruits 
and fresh salad. Supper of substantial nature was also provided. 

Each man received about 4,738 calories daily, while the total protein 
amounted to approximately 137 grammes per day of which about 55 per 
cent was animal protein. 

The total fat amounted to about 166 grammes per day of which approxi
mately 90 per cent was animal fat. Each man received just over i pint of 
fresh milk daily in addition to the normal milk ration of 4'5 ounces~ 

My own feeling is that the diet and the physical exercise were comple
mentary, and that one without the other would not have produced the final 
result. Had the food alone been supplied without the exercise it seems 
very doubtful if any result beyond increase in weight would have been 
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P. J. L. Oapon 297 

achieved. Again physical exercise without the increased diet would 
probably have produced little good, possibly harm; on enlistment the 
majority were" wiry" enough but had little covering. 

Unfortunately it was impossible to run a "control squad." 

GENERAL RESULTS. 

Weights were taken weekly, and at the end of the second week a general 
survey was made to find if any had reached the required physical standard. 
The following figures were obtained: Previously under weight and/or chest 
now up to required standard: 10. ' 

Ill' addition, two who had enlisted in the Royal Artillery, the physical 
standards of which are higher than those for the infantry of the line, had 
reached the required standard for infantry. 

Two men, one suffering from hallux rigid us of both feet, and one from 
disordered action of the heart, would in my opinion be fit for enlistment. 

At the end of the fourth week of training another survey was made of 
the squad to assess their progress. 

It was· found that nineteen had reached the required physical standard, 
that is, speaking generally, these men had increased in weight and 
chest girth to the required minimum at least and in some cases above it. 

The average gain in weight had been 5'9 pounds while the average 
increase in expanded chest measurement was 0'7 inch. The largest 
individual increase in weight was 11 pounds and the largest individual 
increase in expanded chest measurement was 2 inches. 

As regards the minor deformities noticed on enlistment the great 
majority had improved, while in the case of lateral spinal curvatures many 
had disappeared completely. 

There still remained nine men who were 1 to 2 pounds under weight or 
half an inch under chest measurement, that is just below the physical 
standards, while fonr remained well below, that is up to 9 pounds under 
weight and in one case three-quarters of an inch under chest measurem ent. 

This was a very striking result: that out of 33 men (of whom one had 
heen in hospital with severe vaccinia) 19 had reached the required stan dard 
while 9 more were within a few pounds of it. In addition the squad was 
much more alert, co-ordinated and balanced. They were beginning to 
show muscle where none was apparent before. The deformities were 
improving, due, I think, to the beneficial effect of general physical training 
as well as to the remedial work carried out. 

At the end of the sixth week it was found that 21 men had reached 
the standard, while 6 more were just below (one to two pounds). Of 
the remaining six men still well below standard, one was in hospital 
with a fracture around the sacro-iliac joint and the other five were 9 pou nds 
below weight, two still required half an inch on ,the expanded chest 
measurements. The deformities had improved very much and, with the 
exception of a case of hallux valgus and a case of genu valgum, could be 
said to have disappeared. 
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TABLE: 

Weight Expanded chest Exercise tolerance Vital capacity 

Name Age Trade 
Height Physical defects 

Enlisted FillRl Enlisted Final Enlisted Final Enlisted Final 

----- - ----- ---- ---- ---- ---- ---- -------- ~- ----- ------_._-
BAT. 18 Messenger 65i in. 109 lb. 121 lb. 32~ in. 341 in. 70 84 60 68 94 64 3,500 c.c. 3,850 c.c. 6 lb. under weight 

1 in. under chest 
CA. 18 Carriage 65~ " 

124 
" 

13l ,. 36 
" 3Gi " 

74 98 64 76 96 64 '3,800 
" 

4,200 
" 

Hallux rigidus R. 
cleaner andL. 

CH. 20 Machinist 621 
" 

109 .. 111 
" 

33! " 33~ " 
110 132 102 112 134 98 2,750 

" 2,750' " 6 lb. under weight 
CO. i8 Driver's mate 63! " 

107 
" 119 .. 33 . 

" 
34 

" 
72 100 64 84 112 76 3,000 

" 
3,100 

" 
5 lb. under weight 

EN. 18 Plumber's 61i 
" 

105 
" 116 .. 32~ " 341 " 

84 100 82 100 100 84 2,950 
" 

3,350 " 
7 lb. under weight 

mate 1 in. under height 
EVA. 19 Groom 65~ .. 117 

" 129 .. 33 
" 

34~ " 
80 96 72 68 82 60 3,200 

" 
3,250 

" 
1 in. under chest 

EVJ. 18 Porter 68 
" 

100 .. 105 
" 

33 
" 

33~ " 
96 124 96 80 104 60 2,500 

" 
3,500 .. 12 lb. under weight 

F. 18 Tiler's mate 701 " 
124 

" 137 .. 33 
" 

34~ " 
80 100 64 72 lOO 62 3,700 

" 
3,900 

" 
1 in. under chest 

GE. 20 Porter 64~ " 
113 

" 
123 .. 35 

" 
35;\: " 

108 124 74 80 116 60 3,450 
" 

4,100 
" 

2 lb. under weight 
HAN. 19 Butcher 63 

" 
106 

" 
-112 .. 33 

" 
33~ " 72 116 66 72 108 60 2,650 

" 
3,100 " 

8 lb. under weight 
~ in. under chest 

HOP. 19 Painter 68} 
" 

114 
" 118 .. 34 

" 
34~ " 

80 104 72 104 124 90 4,100 
" 

4,500 .. 6 lb. under weight 
~ in. under chest 

HOR 18 Labourer 64 .. 105 .. 118 
" 3:.l! " 

33 
" 72 96 68 Sick 2,500 

" 
Sick 7 lb. under weight 

-} in. under cbest 
J. 18 Porter G5i " 

111 .. 117 
" 

32 
" 

34 
" 

92 112 80 78 84 64 3,503 .. 3,600 
" 

4 lb. under weight 
} in. under chest 

:\1. 18 Weigbt 65} " 
108 

" 
119 

" 32~ 
" 

34} 
" 96 132 96 88 128 73 2,300 .. 3,000 

" 
7 lb. under weight 

checker I 1 in. under chest 
MIL. 18 Labourer 63i .. 109 .. 119 .. 34 

" 
35} .. 82 102 70 60 84 52 3,550 

" 
3,900 .. 3 Ib, under weight 

MOR. 18 Window 70l " 
116 .. 130 .. 36 .. 36i .. 88 120 80 84 124 62 4,000 .. 4,100 .. 2 lb. under weight 

cleaner Slight flat foot 
O. 18 Messenger 62 

" 
109 .. 117 .. 33~ .. 34 .. 96 128 88 76 96 68 2,850 

" 
3,100 .. 3 lb. under weight 

PE. 20 Rubber cutter 66 .. 112 .. 122 .. 33;\: .. 35i .. 88 120 92 88 112 80 3,250 .. 3,550 .. 8 lb. under weight 
t in. under chest 

SHA. 18 Sawyer 66 ," 124~ .. 139 .. 35~ .. 35i .. 86 112 68 84 116 64 3,650 .. 3,750 .. ! in. under expansion 
SHE. 19 Labourer 62~ .. 107 .. 113 .. 32-} .. 33} 

" 
96 120 86 80 100 68 2,650 

" 
3,150 " 

7 lb. under weight 
1 in. under cb est 

T. 18 Grocer 631 .. 119 
" 

121 .. 36 .. 36 .. 72 84 62 90 96 64 3,250 .. 3,750 
" WI 18 Miner 62~ .. 100 

" 
112 .. 33 .. 34 

" 
104 121 88 100 112 60 2,750 

" 
3,250 " 

12 lb. under weight 

Blood-counts showed as follows:-
Hremoglobin 90 to 100 per cent. 
Red blood cells.. 4,200,000 to 6,300,000 per c.mm. 
Colour-index 0'8 to 1'1 _ 
White blood cells 4,200 to 18,000 per c.mm. 
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P. J. L. Capon 299 

The average gain in weight since joining was 6'5 pounds, while the 
greatest individual gain was 12 pounds. 

The average gain in expanded chest measurement was one inch, and 
the greatest individual gain;in expanded chest measurement was two inches. 

A difficulty now became apparent in that those who had gained the 
necessary weight generally went on gaining weight, while the two classes 
of /I just below" and" well below" hung fire. It was realized that these 
were the obstinate cases, and the most difficult part of the experiment was 
still to come, i.e. to get up to standard those who were still below. 

At the ninth week two more had reached the required standard of weight 
making 23 men fit, while 5 men were 1 to 2 pounds under. The average· 
increase in weight was I! pounds for the week. 

The final tests by the Medical Board showed :-
24 men fit and up to standard. 
6 men on the border-line and likely to become fit during training at 

their Depot. 
2 men unfit and not up to physical standard (one rejected on account 

of his eyesight). 
1 man unfit due to injury, subsequently accepted. 

An analysis of the weekly records of weight shows that all recruits jm~ 
proved rapidly during the first four weeks of the course, but that from this 
time onwards while the majority continued to gain weight, though at a 
slower rate, some remained stationary or even lost weight. 

All those who continued to gain weight eventually attained the minimum 
standard, even though one was as much as thirteen pounds below that 
standard on enlistment. 

Those members of the group that ceased to gain weight after the fourth 
week were carefully examined, but no underlying cause of their failure 
could be detected. 

The preceding table gIves the particulars of some of the men before 
and after training. 

SICKNESS. 

There was lIttle sickness among the squad. The chief cause was 
vaccinia in the .first few weeks; but after that had settled down there was 
nothing of iuterest, only an occasional cold. One striking thing was the 
freedom from injury, especially as the general performance was clumsy at 
first. 

It may be worth noting that these men from the first took a tremendous 
interest in their development. The weekly weight measurements were 
events in their lives, and they begau to take a pride in their bodies. 

Several of them after week-end leave said that their friends and relations 
remarked that they had" never looked so well." 

The following men were noted to have the defects shown against their 
names with the results achieved after eleven weeks' training. 
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300 The Experiment on Snb-standard Recrnits 

Name 

AL. 
AN. 

BAR. 
BAT. 

CA. 
CH. 

D. 
ENA. 
EVJ. 

Minor physical defects 

Low arches. Slight ha.llux rigidus .. 
Low arches. Left scoliosis (dorsal) .. 
Slight hallux rigid us R. and L. 
Low arches. Slight scoliosis (lumbar) 
Ha.llux rigidus R. and L. 
Hallux valgus R. and L. L. shoulder dropped 
Slight genu valgum .. 
Slight hallux rigid us R. and L. Slight genu valgum 
Scoliosis (dorsal) 

F. Slight hallux rigidus R. and L. i:;!light scoliosis (dorsal). 

GR. 
HAL. 
HOP. 
HOR. 

J. 
MA. 
l\H. 

MOS. 
O. 

PE. 
PR. 
SE. 

R. scapula winged 
Scoliosis (dorsal) 
Scoliosis (dorsal) 
Scoliosi~ (dorsal) 
Kyphosis (dorsal). Lordosis 
Low arches. Very stiff shoulders 
Scoliosis (dorsal) 
Scoliosis (dorsal). Round shoulders .. 
Winged scapulre . 
Round shoulders 

. Ma.rked kyphosis. Low arch R. foot 

Slight lordosiR 
Winged scapulre 

SRA. Slight round shoulders. Hallux rigidus R. Very wide 
feet 

SHE. Slight winged scapulre 
WI. Slight scoliosis. Round shoulders 

'Medical Tests: 

Age: 
Height: 

Weight: 

FINAL RESULTS. 

Average per head. 

18! years. 
5 ft. 4t in. 
On joining 

Final 

109·75 lb. 

117·75 lb. 
Exercise Tolerance Test; On joining 

Final 
Reaction Time: On joining: Auditory 

Visual 

Final: Auditory 
. Visual 

88 110 
84 103 
0·26 sec. 
0'36 sec. 

0'25 sec . 
0'34 sec. 

Final 

l With the exception 
of hallux valgus, 

I all much improved 

j 

'I 

~ Much improved 

J 

78. 
77. 

These figures are to be regarded as relative, not absolute. 

Grip: On joining: R. 31 kilos. 

Final: R.34 

Co-ordination: Target dotting; 

L. 30 kilos. 

L.3H 
On joining 
Final 

56·9 per cent. 
58 

Modified HorsIey: On joining 1'9 
Final 1'5 
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Vital Capacity: On joining 
Final 

Expanded Ohest: On joining 
Final 

3,120 C.c. 
3,430 C.c. 

33'3 ID. 

35·0 in. 

COMPARISON OF WEIGHT GAINED BY SUB·STANDARD RECRUITS SINCE ENLIST~lENT. 

1st·4th week 6th week 

Those reaching standard ., 5'2 lb. 
Those not reaching standard 3'5" 

7'0 lb. 

3'0 " 

8th week 

7'6 lb. 

3'0 " 

lUh week 

8'1 lb. 

4'0 " 

301 

For ordinary recruits of the Southern Command, weigbt increases work 
oilt as follows :-

4th week 8th week 12th week 

6'13 lb. 7'87 lb. 9'24 lb. 

This rather suggests that the bigger frame of the normal recruit can· 
add .weight more easily. 

The results of this experiment are encouraging. Out of 33 men, 24 
were made fit in three months It is true one of the 33 was in hospital for 
seven weeks with a fracture of the sacrum, and was up to pbysical measure
ments but incapacitated because of his injury. He was subsequently 
found fit. 

The causes of the failure to develop nine of the IDen are difficult to 
assess. 'rhey might have been :-

(1) Physical Disease or Iniul'Y. 
This can be dismissed at once, as the sick-rate was very low-2'1 per 

cent new cases daily including many cases of vaccinia at the beginning of 
the Course. . 

(2) Age and Physique of Recruits. 
Several were not yet 18. years of age, and it is possible that one was 

trying to build up too much on a body that was not yet ready to receive it. 
The physique of the squad was poor naturally, and if tbe foundation is 
poor the bouse cannot be imposing. 

(3) The Exercises and the Instructors. 
Botb exercises and instructors have been proved by experience to be 

sound. Large numbers of soldiers have been trained in this way as recruits 
with great success. 

(4) Diet. 
The diet has been satisfactory, I think, as it was ample in quantity and 

very good in quality. 
This tbrows us back on the old theory of "fat and lean kine" and it 

will be interesting to see tbe result of a further three months training on 
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302 The Experiment on Sub-standard Recruits 

the six border-line cases who are being kept under special observation for 
this period. 

CONCLUSION. 

(1) Young men can be 'made fit quite easily if the necessary facilities 
are available. It should be 'possible from an Army point of view to give 
after six weeks an estimate of those likely to benefit. 

(2) This work should be taken in hand without delay and applied to 
the post-school age (14 to 18 years) immediately. The physical conditions 
seem to deteriorate, especially after the child leaves the active school 
conditions and' obtains work. Time o'r opportunity for physical exercise 
is reduced or absent and the payment of wages being still a novelty, leads 
possibly to undue indulgence in cinemas and cigarettes. 

My own feeling is that one cannot urge too strongly on those having 
any authority over such work the necessity of making physical training 
attractive to young men. The medical profession can, I think, help in this 
considerably, as physical training is, after all" a branch of medical science
the science of keeping th~ body fit. 

(3) Most of the postural deformities disappear, or, at any rate, improve 
with strengthening of the muscles, and given carefully applied remedial 
work, not necessarily of a difficult or advanced nature, much may be done, 
especially in the scoliosis cases, to improve their condition. 

(4) Working conditions must, be favourable. This includes good 
instructors who can get the, best out of the class-leaders who can carry 
their enthusiasm over to their men, not by shouting and" barrack square" 
methods, which incidentally are severely discouraged in the Army School 
of Physical Training but by interesting the class and showing them the 
benefits of a he!!olthy body. 

As regards ~orking dress and place, all work should be done in the 
open air as far as possible: if in the gymnasium, as unfortunately was 
usually the case in this 'experiment, with all windows open and the men 
stripped to the waist and without shoes' until jumping and running 
commence. 

(5) The value of breathing exercises in increasing the vital capacity is 
subject to discussion. The value of a large vital capacity is questioned by 
some observers. The German school, for example, believe that vital 
capacity should be allowed to develop along normal lines by games and 
conditioning, especially cross-country runlling, and they do not stress the 
value of a large vital capacity on endurance. ' 

It would seem, in theory at any rate, that other things being equal, a 
large vital capacity should produce better results in an endurance test than 
a small vital capacity, but the" other things" are difficult to equate, and 
at the moment the theory is not proven. 

The numbers involved in this trial are small, but the results do snggest 
that much may be done even in the sbort period these youths were under 
observation to counteract the effects of previous malnutrition, using the 
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term in its widest sense to include both faulty environment and an 
inadequate or unbalanced dietary. 

The accompanying photographs give some idea of the development of 
some of the recruits. 

Series A s ho,\o's individuals on arrival, aod series B after 11 weeks' 
training. 

A 

B 

NOTE; The sequence of each indi\'5dual series is downwards. 

Maior-General H. H. A. Emerson, D.S.O., Director of Hygiene. 
Colonel G. h Brown, D.S.O., Illspector of Pbysical 'fraining. 
Lieutenant-Colonel'!'. H. ,Vand-Tetley, O.B.E., Commandant, Army 

School of Physical Training. 
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304 The Experiment all Sub-sianda1'{Z Recruits 

I am indebted to the following officers for permission to puhlish this 
article ;-

Lieutenaut-General Sir J. Hartigan, KC.B.. Director-General, Army 
Medical Services. 
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