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ON MILITARY PRISON DIETARIES. 
By LIEUTENANT-COLONEL A. M. DAVIES. 

Royal Army Medical Corp8 (retired). 

IT is desirable to determine, from as large a number of ascer
tained data as possible, what are the real food requirements of 
the human body. Not only is this knowledge important from the 
purely scientific, i.e., physiological point of view; but, considered 
as a predominant factor in estimating the social or economic status 
of any collection of people, the actual quantities of nutritive 
material of one sort or another that the body needs under varying 
conditions require to be known, before a sound opinion can be 
given as to whether such and such a collection of persons is, 
or is not, in a poverty-stricken or destitute condition. For 
instance, Mr. Seebohm Rowntree, in his careful study of the 
economic condition of the population of York (It Poverty, a Study 
of Town Life," 1903), adopted Atwater's standard requirement for 
a man doing moderate work, a diet containing 125 grammes protein, 
and yielding 3,500 calories of energy value; he selected a dietary 
which afforded adequate nutrition according to this standard at 
the lowest practicable cost; and came to the conclusion that 10 per 
cent. of the inhabitants of York were unable to afford such a 
dietary, and were therefore living in a state of" primary poverty." 
(Families whose total earnings are insufficient to obtain even the 
minimum necessaries for the maintenance of merely physical 
efficiency are said to be in a condition of " primary poverty.") If, 
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556 On Military Prison Dietaries 

however, some other standard had been taken, for instance that 
proposed by Chittenden, containing a much smaller quantity of 
protein, obviously the condition of these families-from the 
theoretical dietetic standpoint-would be very different. 

There are three ways in which the quantity of nutritive 
material required by the body under the varying conditions of rest 
and work may be estimated. (1) Theoretically, the mechanical 
work performed, and the heat evolved, by the body may be 
calculated; then, with a knowledge of the energy value, or calorific 
value, of the alimentary principles-protein, fat, and carbohydrates 
-the amounts of these necessary to be provided in order to 
furnish the energy for the mechanical work, and the heat required, 
may also be calculated. (2) Practically, the actual quantities of 
food that are in use by, and have been in fact found to be 
sufficient for, collections of persons such as soldiers, sailors, 
prisoners, gangs of workmen, &c., may be recorded, the alimen
tary principles and energy value calculated therefrom, and so a 
general conclusion arrived at. There is also a third way, in which 
the experimenter sojourns for a longer or shorter time in a calori
meter; the heat evolved from his body, and the mechanical work 
performed, being accurately measured, and compared with the 
energy and calorific value of the food supplied. There are diffi
culties, or fallacies, or both, to be overcome or guarded against 
in each of these methods. Thus, in regard to the actual food 
taken by any large body of men, it is difficult to ascertain with 
any close accuracy the amount and nature of the food consumed 
by the individuals; errors of excess and defect must be trusted 
to balance each other. In cases where the collections of people are 
kept under restraint, as in a prison or workhouse, although the 
nature and quantity of the food may be more accurately known, 
the mere existence of the restraint introduces an abnormal 
condition, which complicates the question at issue. 

Provided this liability to fallacy be recognised, it is probably 
worth while to make as many such observations as possible; this 
is the reason for making the small contribution to the study of 
the subject that follows. 

1. 

The question of the sufficiency, or otherwise, of the dietaries 
in military prisons (as they were then termed) came up for con
sideration in 1904. Four scales were in use at home stations: 
(1) For prisoners undergoing punishment for seven days and 
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A. Jf. Davies 557 

under; (2) for men under sentence from seven up to forty-two 
days; (3) for those undergoing sentences exceeding forty-two days 
without hard labour; and (4) for men under similar sentences 
with hard labour. (See" Allowance Regulations," 1900, para. 74.) 
The nutritive· values of these four scales, III grammes, with the 
Calories afforded, were as follows :1_ 

Protein Fats Carbohydrates Calories 
Scale l. 92 26 496 2,648 

H. 120 52 470 2,906 
Ill. 127 65 497 3,272 
IV. 141 69 568 3,614 

These values were worked out on the average daily nutritive 
values of the diet, by calculation from the actual food provided 
during a seven-day period. 

These scales may now be compared with standard dietaries that 
have been proposed, and with other prison diet scales that are 
available. 

Ordinary work. 

" Light work. 
:Moderate work. 

Moleschott 
Voit 
Ranke .• 
Atwater .• 

Hard work. " 
Ordinary work (1907). Halliburton 
Ordinary prisoners, Scotland. 

Light work 
Oonvicts, Scotland. "Hard labonr" 
Ordinary prisoners, England. 

" Light labour" 
Convicts, England. "Hard labour" 

Protein 
grammes 

130 
118 
100 
110 
125 
150 
135 

135 
173 

138 
177 

Fat 
grammes 

84 
100 
100 

97 

35 
57 

Carbohydrates 
grammes 

404 
333 
250 

413 

536 
602 

Calories 

2,970 
2,780 
2,365 
3,000 
3,500 
4,500 
3,150 

3,115 
3,707 

3,381 
4,161 

It was formerly the custom among physiologists and writers on 
hygiene to specify the respective amounts of fats and carbohydrates 
that ought to be present in a dietary, judging from the proportions 
that were found to exist in diet scales actually in use. Of late 
years, Atwater and most writers on the subject have only specified 
the quantity of protein required and the Calorie value of the whole 
dietary, it being considered that fats and carbohydrates can replace 
each other in supplying the physiological needs of the body. It 
is a fact, however, that while in the diet tables of public institutions 
(that are usually constructed on the most economical principles as 
regards cost) the fats are very low and the carbohydrates relatively 

1 Calculated according to Atwater and Bryant. Bulletin No. 28, U.S.Dept. 
of Agriculture, 1902. 
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558 On Military Prison Dietaries 

high, in the dietaries of persons who are able to make their choice, 
and follow their natural instincts, the relative quantity of fatty 
principles is, as a rule, markedly higher. It is probable that, as 
regards digestibility and ease of assimilation, the carbon of the 
food is preferably presented in the form of fat, in the proportion 
of about one part of fatty to four or five parts of carbohydrate 
material; therefore that the fatty constituents should not be less 
than one-fourth or one-fifth of the carbohydrates. 

There is a fairly general agreement that for a man of average 
weight, not performing any muscular work, a diet yielding 2,500 
Calories is sufficient; for moderate work about 3,000 Calories are 
required; while, for hard muscular exercise, from 3,500 to 4,500 
Calories should be supplied. 

The work performed by military prisoners at the time of this 
enquiry was, briefly, as follows :-

On Scale I., seven hours hard exercise and three hours oakum 
picking, or the like; in all, amounting to more than eight hours 
hard work. 

On Scale n., for the first fourteen days the same as on Scale I. ; 
for the next four weeks, three hours hard exercise and seven hours 
industrial work (such as mat-making, &c.); in all, amounting to 
more than six hours hard work. 

On Scale Ill., one hour's exercise, and nine hours easy work. 
On Scale IV., for the first fourteen days the same as on Scale I.; 

for the rest of the time, three hours hard exercise, and seven hours 
industrial work; in all, more than six hours hard work. 

Note.-The dietaries were changed after seven days' imprison
ment; the nature and amount of labour performed, after fourteen 
days. 

The diet scales may now be considered, as to their sufficiency 
or otherwise, from a physiological standpoint, 

Scale I.-This dietary is insufficient to maintain health and 
strength, and keep up the body-weight for any lengthened period, 
while doing ordinary or even very light work; a fortiori it is not 
enough to maintain the body-weight of a man doing hard work, 
such as is required of prisoners on this scale. But it is very doubt
ful whether it would be at all prejudicial for a young and healthy 
man to be on this restricted diet for a short period, such as seven 
days, or less. Most young men, who are able to afford it, habitually 
take too large a quantity of nitrogenous food, especially flesh meat. 
One need not go so far as Professor Chittenden, and assert that about 
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A. M. Davies 559 

fifty grammes of protein are sufficient, as a daily average, for the 
ordinary man engaged in active exercise; but it must be allowed 
that he has shown that health and strength can be maintained, 
at any rate for some length of time, on much smaller quantities 
of nitrogenous food than have hitherto been considered necessary. 
For a short period, such as a week, it is probable that a restricted 
dietary, such as Scale 1., would not only not be harmful, but would 
in nearly every instance be beneficial, purely from a health point 
of view. It would, no doubt, at the time be rather disagreeable, 
but that is not tbe point. 

Scale II.-For the first seven days the same remarks would 
apply as to Scale 1., but in a lesser degree. For the next five 
weeks, or less (one week, eight hours hard work; four weeks, six 
hours hard work), the dietary would be insufficient, and increasingly 
so; from 3,500 to 4,000 Calories sbould be supplied in the diet, 
in order to keep up body-weight and strength, whereas the energy 
actually afforded is only 2,906 Calories. 

Scale III.-This yields 300 Calories in excess of the Moleschott 
standard for ordinary work, but 230 Calories less than the more 
recent standard of Atwater. On the whole it may be considered 
sufficient. 

Scale IV.-For the first fourteen days tbe dietary would be 
insufficient, as the energy afforded is only about enough for 
moderate work, according to modern standards, whereas the labour 
performed is "hard" work, without doubt; for the rest of the 
time the dietary is sufficient for moderate work; and it may be 
considered, under the circumstances, as on the whole adequate. 

n. 
So far the subject has been looked at from a theoretical stand

point, and the above remarks are deductions drawn from the more 
or less concordant teaching of the text-books. When investigated 
practically, it was found that these deductions were not altogether 
borne out by the facts. 

The sufficiency or insufficiency of the dietary might be deter
mined practically: (a) by careful inspection of a large body of 
prisoners, to see whether they were in a good state of health; (b) by 
study of the records of prisoners' weights, to see whether there 
were, on the whole, a gain or loss of weight while in prison; and 
(0) by study of the statistics of sickness, especially of prisoners 
undergoing long sentences. 

(a) Two prisons were visited, Aldershot and Dover; in Aldershot 
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560 On Military Prison Dietaries 

prison there were about 150, and at Dover about 250 prisoners. 
The Aldershot prisoners were, to all appearance, in excellent 
health, with the exception of some five or six individuals, two of 
whom suffered from some derangement of digestion, and two or 
three others were somewhat below par. The Dover prisoners also 
all appeared to be in excellent health, with the exception of four, 
who suffered from ailments of no significance from a dietetic or 
hygienic point of view. Judging from these 400 men, one could 
not say that their health had been at all injuriously affected by 
the use of the restricted dietary. 

(b) Through the courtesy of the Governor of the Aldershot 
Military Prison, statistics were obtained showing the prisoners' 
weights, taken on admission and discharge, at that prison during 
the five years, July, 1899, to June, 1904. These are summarised 
in the following statement:-

42 days and under I 
...---'---.... 

Gained Lost ch~n~e 
1,061 .• 1,469 .. 738 

Per cent.: 32'5 .. 45 •• 22'5 

43 to 84 days 

...---'---...NO 
Gained Lost change 
1,011 •. 497 .• 220 
58'5 •. 28'8 .. 12'7 

85 to 168 days 

Gai:'d L;st c~~ge 
247 .• 86 .• 50 
64'5 .. 22'5 .. 13 

From this it appears that short-sentence prisoners (under forty
two days) more often lost than gained weight; while long-sentence 
men (both up to eighty-four days and over) generally gained. This 
was the result on the whole, and in most years; only in one period 
(1904) did the men under forty-two days, on the whole, gain in 
weight; in two periods (1899 and 1900) more men serving from 
forty-three to eighty-four days lost than gained weight; in every 
year men confined over eighty-five days gained much more than 
they lost in weight. 

In order to obtain a larger number of facts, and so eliminate 
fallacy as far as possible, the weights in detail of all the prisoners 
confined in the larger military prisons during the year 1903 were 
extracted from the Annual Return. In these twelve prisons the 
average daily prison strength was 1,120, and the total prison popu
lation for the year was 10,437. Of this population 40'S per cent. 
gained, 24'6 per cent. lost weight, and in 34'6 per cent. there was 
neither gain nor loss. The actual figures were as follows :-

Total Average Average Gained Total Lost Total ~o 
daily daily Ib. Ib h 

populatiou strength Sick weight gained weight lost c ange 

10,437 1,120 28 4,236 13,055 2,552 6,483 3,587 
Percentage: 40'S 24'6 34'6 

When arranged according to length of sentence, the following 
was found to be the incidence of gain and loss in weight: Under 
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A. M. Davies 561 

forty-two days sentence 31'7 per cent. gained in weight (the average 
gain being 2'4 lb. per man), and 25'3 lost (the average loss being 
2'2 lb.) Between forty-three and eighty-four days 60 per cent. 
gained (average 3t lb.), and 23 per cent. lost (average 3 Ib). 
Between eighty-five and 168 days 61 per cent. gained (average 
4t lb.), and 22 per cent. lost (average 4 lb.). Of the longer-sentence 
men, between 168 and 365 days, 58 per cent. gained (average 
4t lb.) and 25 per cent. lost (average 4 lb.). Of those sentenced 
to over a year's imprisonment 52 per cent. gained (average 3t lb.). 
and 31 per cent. lost (average 3t lb.). 

Judging from this year, 1903, therefore, it appeared that in 
each class of prisoner a larger number gained than lost in weight, 
in spite of all theoretical considerations. There were variations in 
the different prisons not easy to account for; thus, of short-sen
tence prisoners at Cork 314 gained and only 57 lost weight; while 
of similar prisoners at the Curragh 54 only gained and 296 lost; 
the proportions being almost exactly reversed. At Colchester, 
Devonport, Gosport, Cork, Dublin, and Stirling the gains were 
largely in excess of the losses in this class of prisoner; at Alder
shot, Dover, Woking, York, and the Curragh the losses were in 
excess of the gains. For all other classes of prisoners the gains con
siderably exceeded the losses (with the exception of the Curragh). 

Reviewing these statistics as a whole, it seemed fairly evident 
that the authorised prison dietary was sufficient as regards Scales 
Ill. and IV. (forty-three days and over); this applied (taking the 
:figures for 1903) to 3,344 prisoners. The sufficiency of Scales 1. 
and n. (applying to :8,232 prisoners) seemed to be doubtful. In 
regard to Scale 1. (sentences of seven days and under), as already 
stated, it did not appear that, for this short period, a restricted 
diet would be injurious even to a young soldier. In regard to 
Scale Il. (seven to forty-two days) something was to be said on 
both sides; theoretically it was insufficient; practically the weigh
ings, taken as a whole, did not bear out this view, though in some 
instances, as at the Curragh, such an insufficiency apparently 
did exist. 

(c) Statistics of Sickness.-N 0 definite information could be 
gained from these statistics bearing on the present question. If 
the dietary were markedly insufficient one would expect to :find 
that long-sentence men would, in a certain proportion of cases 
(particularly men of rather inferior physique), be unable to do their 
allotted tasks, and would be admitted to hospital, or treated, for 
debility, digestive disturbance of one kind or another, or boils 
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562 On Military Prison Dietaries 

indicating malnutrition). This did not appear to have been the 
case; at Dover twenty-nine cases of boils were treated during the 
year under examination, but at no other prison was there any preva
lence of this affection; at Dover also there were thirty-six cases 
of diarrhrna, but only one serious enough to require admission to 
hospital. At many of the prisons the slighter cases of sickness 
(not requiring admission to hospital) were not specified, and there
fore there was no means of knowing whether any prevalence of 
slight digestive disturbance, possibly due to the diet, actually 
existed. The constant use, twice a day, of oatmeal porridge (called 
" gruel "), made from coarse Scotch oatmeal, might very possibly 
cause diarrhooa, but there was no record that this actually was 
the case. 

So far as the statistics went (1903), there was nothing to show 
that any sickness, or deterioration in health, was caused by insuffi
ciency or improper character of the dietary. It had been asserted 
that the effects would not become manifest until after the men's 
discharge, being slow and insidious in operation. As, however, in 
all classes of prisoners undergoing more than forty-two days 
imprisonment, the number who gained weight was largely in excess 
of the number who lost weight, it was impossible to maintain that, 
on the whole, there had been any deterioration in the health of the 
prisoners during their stay in prison, such as could lead to bad 
effects afterwards. 

Ill. 
The quality of the articles supplied, so far as the observations 

extended, appeared to be (with very slight exception) excellent; 
the bread, meat, cheese, oatmeal and potatoes, at Aldershot and 
Dover, were of the very best. At one station the cocoa appeared 
to consist principally of starch and added sugar-it was certainly 
not pure cocoa; the vinegar also was of very inferior quality; these 
were, however, trifling exceptions to the general excellence of the 
dietary constituents. 

The cooking was also found to be excellent, so far as observed; 
the soup was good, the bones properly treated to extract their 
nutriment, and the suet pudding well boiled and palatable. 

IV. 
Many medical officers in charge of military prisons had expressed 

an opinion to the effect that, on the whole, the dietary was insuffi
cient and required additions. This opinion was not borne out, on 
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A. M. Davies 563 

the whole, by the records of the weights of the prisoners (which in 
the greater number of cases showed an increase); nor by the 
statistics of sickness (which afforded no evidence of debility or 
disease due to malnutrition); nor was it supported by the appear
ance of those men, about 400 in number, whom there was an 
opportunity of examining. 

The case of short-sentence prisoners on Scale n. (sentences 
from eight to forty-two days), however, required some further con
sideration. Theoretically, the dietary was insufficient for the labour 
to be performed, this insufficiency being considerable (see p. 559). 
And although a larger number of men gained than lost weight 
(under forty-two days),l the actual number that lost weight (2,284) 
during the year was considerable. The loss was not great, averag
ing only 2'2 lb. per man; but, as these men returned to their duty 
as soldiers, the State, their employer, had no desire to reduce their 
weight, or bodily efficiency, in the slightest degree. The Inspector 
of Military Prisons had pointed out that of 22,000 prisoners more 
than one quarter were lads under 20 years of age, and more than 
one-third had less than two years service. They were imma
ture and growing lads, and it would be impolitic to interfere with 
their normal physical growth and development. At the same time 
imprisonment, to be of any use, must have a deterrent effect, and 
there can be no doubt that in this the restricted diet has a large 
share. 

It was not considered that any increase was required in Scales 
I., Ill., or IV. In Scale Il. (sentences from eight to forty-two days) 
an increase was recommended and sanctioned. The increase was 
obviously most required in the fatty class of foodstuffs; for reasons 
of practical convenience and economy, it was desirable that the 
increase should take place in articles of food already provided in 
the dietary scales, rather than by introduction of fresh constituents; 
and on general grounds it was almost necessary that the increase 
should not be greater than would raise Scale Il. to Scale IV. For 
these reasons the following additions were recommended in Scale 
n. :-Sunday: flour, 8 ounces instead of 6 ounces; suet, 1! ounces 
instead of Ik ounces. Tuesday, Thursday and Saturday: cheese, 
2 ounces instead of It ounces. Wednesday: cheese, 2 ounces in
stead of It ounces; pork, 4 ounces instead of 3 ounces; split peas, 

1 It was impossible to distinguish between prisoners on Scale I. and Scale 11. 
in regard to the weighings ; possibly the principal losses of weight occurred amon 
the men on Scale I. 
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564 On Military Prison Dietaries 

4 ounces instead of 3 ounces; vinegar, t ounce instead of t ounce. 
The effect of the alteration was to provide on Sundays 1 lb. of 

SCALES OF DIETS FOR SOLDIERS IN ARREST AT HOME STATIONS, WHETHER CONFINED 
IN MILITARY PRISONS OR DETENTION BARRACKS, OR IN DETENTION ROOMS. 

>.00 ...... 
+> gj ~~ 

Diets 01 ~ 
., ... ., :c ... ... '" " ... " " o~ 

'" E ~ 
os "''' 'i ~ ~ ... 00 

E 
... ., bJ) ",0 

" ~~ ,!4 a '" " +> fo~ +> " ",,,, 

'" '" " 0 ... " -0 '" to " ~s ... ..= 0 0 " '" 01 ",0 '" /XI 0 0 ~ /XIS p., ::.l 0 c.. c.. 1ll 1llS 1ll > :; 
------------- -- - ------ - --

~I~ 
------ -- -- --

oz. oz. oz. oz. oz. oz. oz. oz. oz. oz. oz. oz. oz. oZ. 
SCALE 1. 

! (For soldiers in arrest 
undergoing punish- ! 

ment by sentence of 
court-martial or award 
of C.O.for seven days 
and under) 

Sunday and Wednesday 24 .. .. 4 .. .. .. 4 .. .. I .. ! .. .. . . 
" Monday and Friday .. 24 .. .. .. .. .. .. 4 .. 8 I .. .. .. "I .. " Tuesday. Thnrsday, and 24 .. .. .. .. .. .. 7 .. .. .. .. .. .. . . .. 

Saturday 

I 
SCALE II. 

(For soldiers in arrest 
undergoing sentences 
exceeding seven days, 

I and not exceeding 
forty-two days) 

.. I Sunday •• .. .. 18 .. .. 8 .. .. .. 4 .. 16 ~ .. I.! .. .. • Monday and Friday 18 I 8 4 16 I 1 .. .. .. 4 .. .. .. 
" .. .. .- .. . . 

Tuesday, Thursday, and 22 2 .. 6 . . .. 4 2 8 I .. .. 3 .. 1 .. " Saturday 
4 ! 1 Wednesday 18 2 .. 4 .. 4 16 ;l- . . .l. 1 .. .. . . .. .- .. 

SCALE Ill. 
(For soldiers in arrest 

undergoing sentences 
exceeding forty-two 
days without hard 
labour) 

2 3 16 • P Sunday •• .. .. 20 .. ! 8 .. .. .. ;l- " • .. .. .. 
Monday, Thursday, and 20 .. ! 1 *S .. 2 3 .. 16 1 3 .. 1 .. . . 4 ,,-

" .-
Friday 

2 3 1 • Tuesday and Saturday 20 2 ~ .. S .. 2 16 '1 ..- ... 3 .. 1 
Wednesday .. 20 2 ?! 4 2 3 4 16 1 • .. 1 I 1 .. .. .. .- " .- " SCALE IV. 
(For soldiers in arrest 

undergoing sentences 
exceeding forty-two 
days with hard labour) 

2 3 16 I · l-!-Sunday.. .. .. 24 .. ~ 8 .. .. .. ..- :r • .. .. .. 
Monday, Thursday, and 24 .. ~ I *9 .. 2 .. 16 I · .. 1 .. .. 4 ..- 4 .-

Friday 
16 • Tuesday and Saturday 24 2 § .. 8 .. 2 2 t " 

.. 3 .. 1 
Wednesday 24 2 ! 4 2 3 4 16 1 • .. 1 1 1 .. .. .. .. .- " 'I ..-

r 

* Mutton on Thursdays only. 

suet pudding (instead of i lb.); on Wednesdays, 1 pint of pork
and pea-soup (instead of t pint); and on Tuesdays, Wednesdays, 
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Thursdays and Saturdays, to increase the cheese ration by half an 
ounce. In each case the dietary was raised from Scale n. to Scale 
IV. allowance in regard to the respective items, neither the bread, 
oatmeal, potatoes, nor meat items being changed. The alteration 
increased the nutritive value of Scale n. as follows: protein from 
120 to 125 grammes, fat from 52 to 58 grammes, carbohydrates 
from 470 to 479 grammes. Total Calories from 2,906 to 3,013. 

The change proposed was not great: but its adoption was 
secured without difficulty, it was carried out at a minimum of 
expense, and with the least possible dislocation of existing arrange
ments. It was authorised by Army Order 140 of 1905, and is 
embodied in the current issue of "Allowance Regulations," 1907, 
paragraph 74. (See table, p. 564.) 

(To be continued.) 
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