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[Reprinted from the PRoCEEDINGS OF THE Rovarn Sociery, B. Vor. 80]

Dietetics in Tuberculosis : Principles and Economics.™

ly NokL DEAN Barpswerr, M.D., M.R.C.P.,, F.RS. (Edin.), Medical Super-
intendent, King Edward VII Sanatorium, and Jonux Einis Choarmax,
M.R.CS,, LR.C.P., Medical Superintendent, Coppin’s Green Sanatorium.

 (Communicated by Sir T. Clifford Allbutt, K.OB., FRS. Received
November 26, 1907,—Read January 23, 1908.)

Object of Resenrch.—The object of our research was to obtain reliable data
upon which to draw conclusions as to the best lines upon which to base the
dietetic treatment of pulmonary tubereulosis. In 1899, when this work was
first commenced, the sanatorium treatment of consumption and other forms
of tuberculosis was rapidly becoming adopted in this country. One of the
most noteworthy features of this treatment was the systematic prescription
of diets of a very high nutritive value. In the absence of any reliable
authorities on the dietetics of tuberculosis, the practice of giving very large
diets became very general, in spite of warnings from physiologists that such
a method of treatment was probably unsound. Some preliminary observa-
s, which we made at Sheffield Royal Infirmary in 1899 upon the metabolism
of several consumptive patients treated on very large diets, suggested to us
that an extended series of such observations might enable us to place the
dieting of tuberculosis upon a more scientific foundation. Our series of
observations has extended over seven years, and this paper represents
an abstract of our final report.

Research 1.

We hoped, as a result of our first series of observations, to establish :—
© (1) The best general principles upon which to construet diets for the
| freatment of tuberculosis.

(2) A standard diet in terms of proteid, fat, carbohydrate, and total calorie
value for the treatment of tuberculosis.

- Method of Observation—The progress made by 200 cases of pulmonary
 tuberculosis, representing well-marked stages of the diseases, were carefully
bserved whilst treated on definite diets, the general lines of treatment being
he same in every case.

*‘ Towards the expenses of this research, the aunthors, on the recommendation of the

Royal Society, were given a Government Grant. This paper is a Summary of the Final
rt ; the full Report will be published shortly by the Oxford University Press

b
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In the case of every patient that was observed, we first determined the
diet which was physiological for the individual, when in ordinary health, up
to his average body weight, and at physiological rest. This physiclogical
diet was then inereased in certain definite amounts of proteid, fat, or carbo-
hydrate. The actual diet preseribed was carefully constructed so as to give
the nutritive value decided upon. This diet was given in measured and
weiched amounts, and anything left was also weighed or measured. In this
way an accurate vecord of the food actually consumed by the patient was
arrived at and its nutritive value caleulated. Careful clinical observations
were made on all the patients, especially as to the improvement in the morbid
process in the lungs, gain of weight, and improvement in general health. In
a large proportion of cases, metabolic observations were also made. Some-
times these observations were made during a four-day period onee a month;
in other cases they were made daily for periods varying from a week to three
months. The points especially studied were :—

(1) The absorption of fat and nitrogen.

(2) The amount of the excretion of nitrogen. _ .

(3) The form in which the nitrogen was execreted, viz.,, whether simple or
in the move highly elaborated forms, and their percentage relation.

(4) The amount of intestinal putrefaction, as evidenced by the ratio between
the aromatic and the alkaline sulphates excreted in the urine.

Conelusions of Hesenrch 1.—The following are satisfactory principles npon
which to construct dietaries for tuberculous patients : —

(1) The physiological diet (viz., the diet which eontains the exact amount
of carbon and nitrogen necessary to balance the amounts of the substances
exereted) for every tubercular individual when in normal health and ab
physiological vest, should first be ascertained, and this physiological diet
should form the basis of the diet prescribed for the treatment.

(2) The amount of proteid in the physiological diet should be increased by
30 per cent., and this increase should be maintained until the disease is
obsolete.

(3) If the patient is much under weight, the calorie value of the physio-
logical diet should also be increased 30 per cent. in the purely energy-giving
foods, viz.,, in fats or carbohydrates, or in both. This increase should be
maintained until the weight becomes stationary, at a point a few pounds in
excess of the patient’s normal weight. A deerease of 15 per cent. can then
he made, and the diet thus altered should be continued until the disease is
obsolete.

(4) The meals must not be too bulky, but somewhat inclined to concen-
tration, so as to give the comparatively large amount of nourishment in a but
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lasses this last rule does not always apply, since they are used to taking
diets of large bulk.

' (5) The meals should le given at considerable intervals; they should be
vell cooked and as varied as possible.

lightly increased bulk of food stuffs. In the case of the conswmptive working

Standard Diet for the Treatment of the average Tubercunlor Patiend.

The following table gives the nutritive value of the average diets taken by
49 tubercular patients throughout their cowrse of sanatorium treatment.
Ihese 49 patients have been selected inasmuch as they all made verj.r good
recoveries.

- The average of these 49 satisfactory diets works out at

Proteid. Fat. Carbohydrate. Calories.
150 150 2560 3000

These figures, in our opinion, may be taken as representing the nutritive
alue of a diet which is satisfactory as a standard diet for the treatment of
the average person suffering from tuberculosis. We have, as a matter of
fact, adopted this standard in our sanatorium practice for the past few
years, and found it to be most satisfactory. The standard diet which we
|_. ave found to be best for tubercular women has a somewhat lower nutritive

Proteid. Fat. Carbohydrate. Calories,
126 150 220 2814

The following actual diets give the nutritive value of the above standard

| Amount prescribed.
Article of food as served.
, For men. For women,
L e R B [ 1 1500 c.c. E
B i e e 180 gramames, 135 grammes,
P e e Y e e L 41 120 -, 120 -
Butter ............ 45 o ; L35 H ;
Breakfast meat, sm,hna hamn E‘H-]I u,l:-u:- 30 i I a0 i
Gnhmr; ment £ s e i | 150 i
§I R ) :m (1] lH'u N
"?agﬂa R B R R q.8. 0.8, i
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Observalions on Tubereular Patients trealed with Very Loavge Diels,

Careful observations have been made upon tubercular patients treated
the very large diets prescribed in many sanatoria, for instance, on diets
ith a daily proteid value of 200 grammes or more, and a total calorie value
of 4000 or more.

Clinieal Results of these Observations.—Patients made much less satisfactory
Il round progress on the very large diets than on diets of considerably
aller nutritive value. Weight was gained in nearly every case, in some
to a very large extent, and very rapidly, but this gain of body-weight was
not associated with any more satisfactory progress in the tubercular lesions
than was obtained with the smaller diets ; on the other hand, general health
guffered considerably, as evidenced by failure of appetite and marked digestive
intestinal derangements.
Metabolism.—(1) The absorption of fat in the case of patients below their
normal weight was higher than normal, even when very large quantities
were ingested, eg., a patient taking 231 grammes of fat daily absorbed
964 per cent. The great majority of patients absorbed over 90 per cent.,
“and in no case was the absorption below 87 per cent.
§ (2) The absorption of nitrogen was also high in all cases, viz, 90 per
'sntenh, or over, but, when very large quantities were ingested, an increase in
the amount excreted in the urine invariably oceurred, and only a very small
?fﬁrﬁﬂntﬂge of the increased amount of nitrogen ingested remained in the
‘body. It was noticeable that the absorption, both of fat and nitrogen, was
“high, even in the cases suffering from acute dyspepsia.
~ (3) The percentage of nitrogen excreted as urea decreased, and, conse-
‘quently, the percentage excreted in less oxidised form increased, indicating
less complete elaboration,

- Table IL—Diets and Metabolism of Three Patients treated by Forced

{ Feeding.

282G a7 1 251 4

183 -9 2812 208 -3 } Nutritive value of

321 -3 392 -1 297 -2 diet.

4126 0 5026 -0 +18T 0
28100 3444 0 34234 0
30-8 bt 18-1
355 40 6 28 4

21 43 24 Metabolism  figures

(average of 4 days'

| ohservation).

e R T e a8 78 &4
N absorbed (per eont.) ... 04 -2 80 -9 939
Fat (per cent.) ............ _ a7 -9 a4 | a7 7

b2
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(4) The ratio of the aromatic to the alkaline sulphates excreted in the
urine became smaller, indicating inereased intestinal putrefaction.

The preceding table shows the nutritive values of the diets taken by three
patients thus treated by forced feeding, and the results of metabolic observa-
tions during a four-day period.

Jlesearveh 2. On the most Eeonomical Lines wpon which to Construct Diets
heeving the same Nulvitive Vialue as owr Standard Dhiet,

In view of the large expense of dieting in most sanatoria, and in order to
bring the modern dietetic treatment of tuberculosis within the reach of the
poorer classes, we made a series of observations, with a view to determining
the most economical lines upon which an adequate diet can be constructed.

An Eeonomical Dicd—An analysis we made of physiologically adequate
diets, taken by 100 working-class families, showed us that an adequate diet
for the working classes can be bought for about 10d. a day, and that, in such
a diet, every penny spent buys some 12-7 grammes of proteid and 329 calories.
The average of these 100 satisfactory diets worked out at: proteid, 119 ; fat,
114 carbohydrate, 417 ; calories, 3687; at a cost of 10d. (not including
money spent upon beer or other aleoholic drinks).

The aim of our work was to increase this average diet some 30 per cent. in
proteid without appreciably inereasing the cost.

During the course of our preliminary observations on the subject, we
found that the convalescent working-class consumptive, when taking a con-
siderable amount of exercise, such as digging in the gardens, ete., requires a
larger diet than onr standard diet for men at physiological rest, and we
aimed, in consequence, at constructing a diet with a nutritive value of

Proteid. Calories.

150 and 3600 approximately.

A trial of several dietaries of the above nutrifive value, and constructed
on the lines of ordinary dietaries, showed us that the expenditure on meat
aceonnted for some 40 per cent. of their total cost, and that, to construet a
really cheap diet, the amount of animal proteid, especially meat, must be
kept down as much as possible, and considerable use made of the cheaper
forms of vegetable proteid, such as peas, beans, lentils, ete. We estimated
that the replacing of meat by vegefable proteid would prove an economy of
o0 per cent.

In view of the widely accepted principle that animal proteid, especially
meat, has some specific value in the treatment of tuberculosis, and may even
be regarded as an essential in the diets for the tuberenlar, we decided first ta
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Table III.

Nutritive value of diet. Percent- Weight |

utrtive value o ercent- enght |
g age of  Cost, | of food | Weekly | Total
: 380 | vogo- | in | taken | SR |gainin
? Carbo- . GnERAL | table | pence. |daily, in | Lo | e

Proteid. | Fat. Cal roteid. : A kilos. kil

i hydrate. Ories.| protel proteid. !I grins, Hos | in kilos.

Cases of Early Disease with Normal Digestions.

| 1752 | 1468 | GHO-H | 4340 #M0 | 660 1125 | 4331 15 135
156 -1 ‘ 149 & ‘ 501 4 J 4035 461 | 539 | 1081 | 4176 15 83
1640 | 1260 | 4565 | 3710 48 -3 517 | 1086 | 3527 0 -3 90

Cases of Advanced Disease with Impaired Digestions,
1187 | 99-4| 289°0 | 2506 | 402 | 508 | 7-30 | 8047 |Stationary| Nil
1258 | 110°8 | 3665 | 3040 | 439 | 56°1 | S-11| 3160 | 03 225
120-9 | 96-0| 885°0 | 2761 | 480 | 520 | 6-26 | 8111 1495 | 22

1436 [ 1215 | 4165 3473 6 | s34 911 | 35568 009 5-7

Table IV.—Meat-free Diet tuken by Case 2 for 55 days.

|
' Amount, ! Nutritive value.
s L | : : Cost, in
. | ' penee.
| . Carbo-
| Gramues. | Ounces. l Proteid. | Fat. hydrates.
milk coens| 2000 70 660 | 800 | 10000 | 528
; Lol S s e - =
e 71 2} = | 668 | = 18R
""""" T 1 1 60 | 490 Ll 0 66
..................... Nil — = =1 = -
~ Total animal food .. - o 72 0 1408 | 10040 7 80
il R 268 9 | 238 26 | 182 092 |
Potatoes — — _— —_ —_— —_
Wetmeal ..............c.0 50 2 80 36 337 022
beans, ete, ......... 200 7 48 G 26 120 6 087
i 40 1} — — 400 022
s P R LTI ] 23 - 22 -4 0-12
BB ... reaneess 50 2 0°5 — 47 2 046 |
een vegetables......... .4, — 10 — 50 010 |
T [ NPT e — | — — o — 0 =50 1
. (entirely un-
' nutritive)
Total vegetable food = ‘ i 841 88 4014 | 301
|
Total food ............ - | — | 1581 1496 | 5014 10 81
i

Calories bought pecr_penny, BTR. Girammes of -I;ﬂ:-teirl hought i:par penny, 148,
Total calorie value, 4S5,
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satisfy ourselves as to the truth of the principle. For this purpese, we !
carefully observed six typical cases of pulmonary tuberculosis treated om
an entively meat-free diet. A summary of the results of these observations |
is shown in the following table, and a sample diet taken by one of these
patients for a period of 55 days is also given. '

i

Results of Observations as to the Value of a Meal-free Diel for the Treatment

of Tuberewlosis.

Our eonelusions are as follows :—

(1) Vegetable proteid, as the main source of the daily intake of proteid
in a diet for the tubercular, is thoroughly satisfactory, so long as a suflicient
amount of it is taken.

(2) The clinical results obtained, when treating consumptives with good
digestions upon meat-free diets of an adequate nutritive value, are quite as
good as the results that are obtained when ordinary meat diets of a similar
nutritive value are used.

(3) Owing to the bulky nature of a meat-free diet, its use is restricted to
patients with normal appetites and digestions; it is unsuitable for the
treatment of those with marked impairment of the alimentary tract.

(4) The use of vegetable proteid in the place of all the meat usually
prescribed in an ordinary meat diet effects an economy of some 43 per cent.

On the Construction of o« Cheap Dict contovning on Ordinevy Amount o
Animal Proteid, such as Meal, ele., v Ensure Polatability and Veariely,
and a Certain dmovnt of Vegetable Proteid for the Purpose of Beonomy.

Our practical experience with meat-free diets showed us that, in spite of
their great economy, they are not quite satisfactory, inasmuch as they
require very careful cooking to make them appetising, and that even when
well cooked they are not readily taken by the ordinary person accustomed
to a meat dietary, To be really efficient, a diet must be to the liking of
those to whom it is prescribed.

We then constructed several dietaries in which the 150 grammes of |
proteid which we consider to he desirable in the treatment of tuberculosis
is wiven, partly in the form of meat and partly in the form of vegetables.
The following table shows one of these diets which was taken by three
tubercular patients for an average period of 26 days . —
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Table V.—Diet taken by Three Men during an average period of 26 days.

Amount, ' Nutritive value.
. ot SR L
— | Price retail. in
Ounees, i Grammes, Proteid. | Fat. | !1?:11:::;. PERIORs
| | '
[
Hsll: {aer:mteﬂ} ...... ‘ 42 | . 1200 1d. perpt. | 40 3| 60 2-11
T T | 200 7d.perlb. | 36 24 — 316
s.mr, ‘ T T SR i R T (R T
i Mu.rgannc o R 2 54 Bd. | =— | 48 -— 1 ()
thm(&memu} | T | 10 - [ [ A [ = 0-15
Fgg .. i w0 e | = — — | — — = —
R e Al T | 5 | 6d.perlb. | 4 | 18| — | 075
Total animal food ... — | -- — | s |108| 60 | 75
l s 45
Bread . e Tiineuerasalt o LX | 283 2id.per 21bs, | 26 3| 141 0-78
Potatoes . Tk 210 8d. per stone 2 — ek 0 26
Feas, h-mus, cm 3% | 97 | 2d. per 1h. 21 1| &Y 0 =40
Oatmeal . ; 8 ah S ' 5 4 a7 025
T R e e P 13 40 aid, - --- 4 022
A T | 56 sid. — — 33 044
Bioe, obo i i E 1i | 2hd. , 1 - 13 008
AN Joessnnss wonyesmnnied 2 i Ls. . per stone T 1 a0 016
Green vegetnhles S i 170 - 1 — 8 025
Sundries . e | — —_— i} — 1 050
| e | e
Total vegetable food i - =] = | w | of]aws |3z
Total food ...cconvene | - | Sl — | 153 | 115 | 468 1069

Total calorie value, 3616, Ratio of aust of auimal 40 r-:__e;emhle food, 68 *7 : 31 3.
Grammes of proteid per penny, 14 8. Calories per penny, 33?

* Uncooked and ineluding bone, ete., and comprising beef, mutton, pork, tinned beef, mutton, ete.

The above diet could be bhought retail in London from 6s. to 6s. 6d. per
ad per week for an average sized family, according to the quality of food
urchased.

The results obtained in the three cases observed on this diet were most
atisfactory.

After very considerable further experience in the treatment of tuber-
ulosis with cheap dietaries constructed on the lines which we have deseribed,
have adopted the following dietary as being, in every way, the most
cient and satisfactory :—
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Table VI.—Diet taken by 15 Patients at Coppin’s Green Sanatorium duri .
the week of observation, per man per diem. s

| | Price A
—_— Ounces. | Grammes. Proteid. | Fat. ]Eﬁﬂ‘?; per lb. or Gi]? y
i o gallon, penee.
i ] -
Malle chLEnEa R 244 G0 23 -0 280 | a4 1s. 1-87
LT e B 245 | 440 B/0| — Gid. 300
Liver, ete., fioh 1.eioeen 20 a6 100 70 — bel. 0 -6
Cheese .. 05 14 83 14 == Gl 0-18
]]rlppmg .................. 0 "4 13 — 112 = = | |
Butter .. 1-0a 20 - 280| — 1z, 068 |
Ege (1 pcr wr.'l.-l:] ,,,,,, 17 — 10 07 — — 0-14
Bacon ....... cees 270 56 80 170 - 7d. 087
Total animal food ... — — 913 | 1163 | 34 - |
Droad! 2 oo i, 87 } 247 220 20| 123 14d. ] 064
Potaboes .o.cpvivemsnie: 80 228 30 — 30 | 6d.perl4lbs) 0-23
s A F RN | W L TR R R —— i3 2d. 0-38
Oatmenl ... srarerns| | e b | 5 90 40 38 14d. 0-19
Sugar .....-ccoocooeooc.| B8 150 — —_ 150 2d. 066
) 10 28 - 21 3d. 0-180
[T | St TR I T ] 1 10 — e i 21d. 005
Wlomyc e e 56 &0 -- 39 15, 6d. per | 0-15
stone |
Bundries ....cocoinirinnnns| g8 e 20 30 16 — 060
Total vegetable food — — | 820 | 90| 497 — 2-14
Total food | - | = 163:3 | 1256-3 | 511 — 10 *52*
! |

ﬂrmmmm of proteid bought per penny, 13 E. ﬂnll:rnes per penny, 336. Total ealorie value, 384
% True cost, allowing 10 per cent. for waste in cooking as explained = 11 ‘57d.

This dietary has a thoroughly adequate nutritive value for the treatme r'-";f:
of tuberculosis. With a daily value of proteid, 154 grammes and
3889 calories, it is especially suitable for consumptives who are convalescent
and doing a eertain amount of muscular work. |

It is very palatable, easily digested, and allows of a considerable variety
heing made in the menu day by day.

It is very cheap, considering the amount of nourishment which 1t contai
costing only 1114d. per day.

It is very economically constructed, every penny spent upon it buyi
32 grammes of proteid and 356 calories.

HAH'R'IEIH'I' AKXD Bm.s: l'rmtﬂn: in l:lr-[imm-_',' to His Majesty, Bt Martin's Tane.









