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STUDIES ON VESICAL CALCULUS (STONE IN URINARY BLADDER)
IN MEHSANA DISTRICT.

(1953 to 1965.)
I. Introduction 3

During 1953, it-was reported to Government, that many persons in Meheana
(North Gujarat) were suffering from stone in the (Urinary) bladder. It was
also observed that water pipes in the town of Moheana were encrusted with

 chalky white material, resulting in considerable choking ¢f the pipes, In view

of the slight increase in the incidence of this disease in recent years and its
probable Telationship with diet, the matter was referred to the Department
‘of Nutrition for investigation. .

Although extensive work has been carried out, both in this country as well as
in other countries, on the subject of stone in the ufinary tract, the exact
causation of the condition has still not been clearly, determined. Various
factors, such as hardness of potable water, dietary .ceheiencies, low grade
chronic infections and metabolic disorders have been mainly incriminated
as the causative factors, Tt has, however, been recognised that no single
factor or mechanism would suffice to explain the pathogenesis ¢f urinary
caloulus, including stone in the bladder. Hardness cf water is ¢cmmonly
believed to be a prodispesing factor in view of the high ccntent cf lime, with
relattve deficiency of phosphates, 8o far as ‘food faults are concerned, the
following are considered to be important factors :— -

(3) Deficiency of Vitamin A of animal origin.

(¢) Deficiency of Phosphates relative fo the amount of lime (caloium)
Jin the diet. .

Atit) Presence of some unkown (%) factor (agent) in whole cereal grains.

The belief in them, as causative factors, is mainly based on experimental
production of stones in rats. However, no specihc data is available regarding
the interrelationship between dietary deficiencies and the high inciderce of
stone, in & given gecgraphical area. There are countries (like Hilland)
where the stone inciderce is high, although water is eoft and the nutriticral

. disorders are not particularly known. On the cther hand in Scuth India
the indidence of stone is very small, although groes malnutrition is very
common. ' ‘

Tn view of such discrepancies, jt was decided to studj the possible nutritional
influence in the causation cf this disease in Meheara District. :

" he dietary studios wer  earried ont: by KumariS. 8. Corley and the Clinieal Nutrition
Wol'k, by Dr. V. N. Jai, -
The Lobotatoty investigations were carried out by Suri 8. Beshadri ard Dr. 8, M, Patel
and the Statistieal work, by 8mt, K. Lotliker, :
(a.0.2.)x0-3 (0 3378....1 .



II. Survey of the Existing Conditions ¢

1. The District of Mehsana.—A greater portion of the present Meheana
Distriot was furmerly a part £ Barcda State. The present District (population
14,71,662, according to 1951 census repert) consists, in addition, cf certain
fcrmer emall States, like Radharpur, Sichpur, ete. Itisa part cf the gecgra-
phical area called Ncrth Gujarat. It is separated frém Rajasthan by Banas-
kantha District, in the Ncrth and Babarkantha District in the East, -1t is
flanked on the West by the two desexts of Kutch. (Please refer to. Map—
Appendix A). -

The main (metre gauge) railway passes through Meheans—the Head-
quarters of District administration, :

2. The Soil and Water Supply.~The desert area in the West and North
West ¢ f the Distriot is mainly the result ¢f pereclation of brackish water (frem
the Gulf f Cutch) into thie lcw-lying area. Obvicusly, the subsoil in there
sreas (f the District adjacenmt” to the deserts, resembles the salt-desert,
geclcgically, Thue, the well water obtained in the western talukes
(like Radhanpur and Sami) of the District, is markedly hard.

L

3. Kood Production—The main crops of the District are bajri, jowar and
wheat, Many varietiescf pulses like tur, mung, udid, muth, bengal gram,
eto. are aléo preduced. The availability cf vegetables and fruits is restricted,
to a few varieties only. On the other hand, the production cf milk is fairly
high. Grcundnuts, ¢! ard rapeseed are grown in the District and hence
the oils derived from these cilseeds are commonly consumed. .

4. Ocoupation.~Although agriculture is the main activity, town-dwellers
also work in smail-scale industries such as ‘ bidi’ making, weaving, tanning,
oil-pressing, ete. Cotton being an important crop, many families are employed
in the work of separating cotton wool and cotton seed from the cotton pods.

5. Health Cor.ditions—(3) The general health conditions of the families*
visited appeared to be satisfactory, The head of a family (No. b4 vide
Appendix F), bad suffered from T.B., about a year ago. .

(¢3) Common ailments.—From a study of the quarterly Returns (for different
ailments) maintained at the Government Dispensaries and Hospitals, as also
from digcussion with the Medical Officers, it was gathered that the following
are somb of the common ailments for which patients seek treatment :—

Malaria, influenza, pneumonia and other infective fevers; dysenteries
and disrrhoens (of non-specific origin); hook-worm and guinea-worm
infoctions ; Tuberculosis—pulmonary as well as non-pulmonary ; skin
diseases, such as scabies, and ring-worm ; eye diseases such as trachoma
and cataract, are fairly comxmon, “

(i43) Store i the bladder—From the latest Annual Report on Civil Hospitals
and Dispensaries (for the triennium ending 1953), it is observed that the
incidence of stone in the bladder is very high in Mehsana as also i Banaskanths
Districts, smongst the Districts North of Bombay. Between them,the number
of such cases treated as out-patients in the Civil Hospitals, is about 20 per cent.
of the total figures for Bombay State during the sama period.
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(1) Malnutrition.—As regards specific deficiency states, tho incidonce of
malnutrition is not reported to be high. Apart from rickets and secondary
anaemia, the incidence of gross underncurishment or specific nutritional
disorders, is rather uncommon. .

6. Medical Facilities—(3) Hospitals~In addition to the District Hospital,
at Mohsana proper, there are four other hospitals in the District viz. at Patan,
Visnagar, Radhanpur and Eadi.

(i) Dispensaries.~Further, there are nearly 50 dispensaries (including one
Ayurvedic Dispensary) spread sll over the District.

- Compared to the population of the District (about 15 lakhs), the number
of treating centres is fairly adequate.

'(i%5) Stome cases.—Patients who are clinically suspected as cases of urinary
stone are referred by the Medical Officers-in-charge Dispensaries, to the
nearest Hospital. However, all the hospitals are not equipped with X-ray
apparatus to facilitate early diagnosis and to judge the size of the stone, Under
the circumstances, many of the patients have either to spend outside for the
X-ray diagnosis or to be operated upon without radiological diagnosis.

() From the visits to some of the hospitals and the Dispensaries, it appears
that they are adat{luately stocked with vitamin tablets and other nutritional
supplements, usually required for treating cases of malnutrition.

I, Nature and Extent of the Present Investigations ¢

Our investigations include the following work covering a period of nearly
two yoars. Collection of data and samples of water, urinary stones, otc.
from the Hospitals and Dispensaries of the Distriet, took up a major portion

of this period e -

1. Preliminary Collection of Dala.—Belore commencing the sctusl work
in the District, all the Medical Officers-in-charge Government Hospitals and
Dispensaries wore asked to give information regarding the incidence of the
disease in their respective Talukas, for the preceding three years viz. 1950
to 1952. From the information received, it was gathered that about 300
cases were being treated at Government Hospitals/Dispensaries, during this
triennieum. The average incidencs for the whole District, worked out to be
one case for about 1,200 out-patients. Morsover, it was observed that the
incidance had strikingly increasod during the year 1952, Howover, there were
6 to 7T places where the incidence was much higher viz, up to 3 per J,000.

The details are given below rww

No. of Stone casoa

Name of the
Tuluka Place, Per 1000 Per 1000 of
_ Qut-pationts Popalation
Sami (Mujpur) .. .. 3 0-683
Radhanpur 2 0:678
Visnagar T 2 1-033
Patan e 1 0-392
Vijapur 1 0-083
Kalol (Nardipur) ... 1 » 0-071

{o.or.) Mo-B O 33781y
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2. A preliminary Visit to the District.—1 visited the District in the early
part of the investigations, to assess the extent of the problem, the nature of
investigations to be planned and to secure adequate ﬁrst-hand_ knowledge
of the dietary habits as well as the nutritional status of the population. Apart
from theclinical examination of some school childrenin Mehsana town, Istudied
the source and nature of water supply at Mchsana and Visnagar. Moreover,
the Civil Hospitals at these two places were specially visited to study the
clinical course of patients admitted for the disease. Nine samples of stones
{6 from Visnagar and 3 from Mehsann) wera collected for chemical analysis,
The observations made during this visit to Mehsana and Visnagar were useful
in planning the future line of investigations. :

3. Assessment of the Incidence of the Discase,—Soon after my return
to Bombay, a questionnaire was prepared to get clinical details of the patients
a8 well as the type of stone, in the operated cases.

The questionnaire was issued to those Medical Officers who had previously
reported on the incidence of the discase. It will be seen from the questionnairo
(Appordix B) that some information was eought to provide fairly accurate
background regarding the distribution of disease according to age and sex
the physical properties of the stones in each case, as also the dietary habits
of tho patients in general and the eource of water supply. Unfortunately,
only a few Medical Officers gave complote information. Out of 290 cases,
‘treated during the trennicum, data regarding only 68 operated caces wag
recoived. Even in these cases, information regarding the dietary habits or the
gource of water supply is not available. Moreover, only one Medical Officer
has sent the samples of stones along with the questionnaires, :

4. Laboratory Work.—In order to correlate, if possible, the nature of
water, composition of encrusted material (from the water pipes) as well
as samples of stones, with the average dietary intake of representative populs-
tion, detailed chemical analysis of the following material was carried out
in the Laboratory of the Department :—

(4) Eight samples of water (3 from Mehsana, 2 from Vienagar and 3 from
- Radhanpur),

{#7) Encursted material from the water pipes of Mchsana town.

(i44) Thirtyfive vesical stones (29 from Radhanpur, 6 from Visnagar
and 3 from Mehsana).

5. Field Investigations.—4&s mentioned earlier, the exact role of - food
faults ** or dietetic deficiencies in this diccase is not clearly defined. More-
over, no information was available regarding the dietary conditions or the
nutritional status of Mchsana population. It was, therefore, propesed to
undertake filed work on the following Lines :—

(4) Clinical Nutrition, Survey of growing children in aress where the
incidence of the disease was reported to be high.

(B) Study of the dietary habits of representative families in these aress,
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For the purpose, the following six places were solocted in view of the
slightly higher incidence of the disease in them :—

1. Nardipur ... «. (Taluka Kalol).

2. Ladol .. e (Taluka Vijapur).
3. Visnagar .. . (Taluka Visnagar).
4. Patan ... s (Taluka Patan).

5. Radhanpur <. (Taluka Radhanpur).
6. Mujpur .. we  (Taluka Bami).

After the approval of the proposal by Government, two field workers (viz,
the Medical Officer and a Senior Nutritionist) of the Department carriod
out the diet and nutritional studies, as follows :—

(A) An itinerary of visits to the different places was finalised after reach-
ing Mehsana and in consultation with the Civil SBurgeon of the Distriot
(Dr. L. G. Java),

(B) At each place, the Modical Officer clinically oxamined representa-
tive school children of the town, by the “rapid’’ method of clinical
nutrition survey.

In ali, about 1,610 school children were examined. The nutrition survey
included the recording of heights and weights. |

(C) At each place, the Government Hospital/Dispensary was visited to
study the case-histories of patients treated for vhis diseased condition.

(D) Simultancously with the nutrition survey work, the Senior Nutri-
tionist visited representative localities in the same aroas to study the
dietary habits of the population. Detailed enquires were made regarding
food intake, oxpenditure on food, and socio-economic conditions. In
all, 55 families representing the lower middle class and the agricultural/
labour class, were visited for the purpose. 'The information recorded
during these visits, provides some fairly accurate ides about the pattern
of dietary habits, and the availability of foodstufls. The details are given
in Appendices D and F. :

(E) With a view to study the dietary conditions in the institutions of
the Distriet, 10 residential institutions—mainly- school boardings, wera
visited, Details about the averago diets of the seven institutions from which
dietary data is obtained, are given in Appendices J and K.

IV. Salient Features of Investigations :

1.~ The People and their Dietary Habits.~—(i) From the preliminary discus.
gions held with the officials of the District, it was learnt that the dietary
habits of the population representing the different areas in the District,
closely resembled each other.

Bajri is the staple foodgrain, but during the summer months, it is replaced
by other grains viz., jowar, wheat and millets euch as banti, chino, on
account of the popular belief that bagri is * heat producing ”'. Majority of the
people are vegetarians,
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Thore {s & ganeral dearth of frech vegetables during the summer months,
when the people largely depond upon root vegetables like potatoes and
onions, fur about 3 to 4 months of the year (March to June). ILeafty
vegotables are soldom used, even when available in season. :

The District has a good produce of milk which is mostly converted into
ghee. 'The buttermilk or whey, thus derived is distributed freo or eold at
a nominal price, During summer months, the buttermili is utilised along with
millets for making preparations called ghens or bhaidkw. These two prepara-
tions are peculiar to this District. For ghens, millet such as chito or banti
is ured. When coarsoly ground jowar is also used, the preparation is called
bhaidku. Both preparations are made in a eimilar manper. The cereal
is cooked in water until half done. Sufficient buttermilk is then added to
complote the cooking. Salt is added to taste, The preparation is taken in
a semi-liquid or a thuck porridge form. They are taken with a cup of butter-
milk or chutney, in place of kitchadi. Those who can afford, take some vege-
tables with the preparation. All other practiccs in cooking are similar to
those observed in the lower middle class Gujarati families.

(ii) Method of Study.~Accompanied by & local social worker, who 18 well
acquainted with the people of the ares, each family was visited once—pre-
ferably in the morning, In addition to noting the general family history,
such as age, sex, occupation and health, the head of the family or the house-
wife was inferrogated for the collection of the dietary data (Appendix O).

As wator was suspected to be closely related to the incidence of stone in the
bladder, information on the source of water supply of the individual family,
was also obtained.

(iii) Family Survey—Families represonting the lower middle class and the
agriculturaljlabour class, were selected at random for the dietetic studies. In
all 65 families, from 5 of the 6 taluka areas, selected eazlier for the study, were
visited. The diet survey of families in the 6th ares viz. Mujpur, in Bami
Taluka, could net bo undertaken, because during the visit to Mujpur, the
. families had all loft their homes for & religious fair in the neighbourhood (at
Loteshwar). However, from the general information oktained from the local
officials, it was learnt that the distary condtions are very similar to those in
other five areas.

Of the 55 families, 23 belong to the lower middle class (Group I} such a8
traders, shop-keepers, teachers, peons, ete., and 32 belong to the agricultural
and labouring class (Group II). .

The food intake of the agricultural/labour class is generally greater than
that of the lower middle closs, whio have sedantary habits of living. The
two categories are, therefore, classified and studied separately.

(a} The Lower Middle Class—Group I.—This comprised of 23 families with
an averago of 63 members per family, The total represented 121 mem-

be?; with 37 (22 %) adult males, 35 (20 %) adult females; and b9 (49 %)
ren. '
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(&) The Agricultural|Labour Class—Group 1I.~This comprise of 32 fami-
Lies with an average of 59 membera per family. The total ropresented
190 members, with 51 (27 9%) adult males, 51 (27 9,) adult fomales and
88 (46 %) children.

The details of the food intake per consumption unit (C. U.) per day and the
nutrient analyses for each of the 55 failies in the two groups, viz. Group I-—
lower middle class ; and Gmup Il—agricultural/labour class, sre given in
Appendices D .to a.

2. Stulics on the 4verage Dietary Intaken—The gverage intake of foodstufls
p011° C. U. per day, as also the nutnant analyses, for the two groups, are given
below ;-

.

Composition and Analysis of Diets per 0. U. per day (in ozs.).

Foodstaff, : Group 1, Group 1L,
Rice L1 "o .. 2 3 0.8
Wheat " [ 13 " 3. 5 2 .8
Bajri . . . 66,166 11-6,19:2
Jowar .- e . 09 1'5}
Banti, Chino .. - w 23 31
Pulses and dals .. - W 23 2:6
Leafy vegetables.. . . 03) 003
Reot vegetables .. o « 27338 2:0 p2'4
Other vegetables.. . “ 08] 04
Fruits . 06 0-01
Sugar and .Taggery. . 17 22
Vegetable oils/iats. . 0-8 0-6
Butter and ghee ., v 06 05
Miik, curds . . 50 36
Buttermilk - - . 49 66
Meat and Fish .. . w 0'b 03
Egge W " cee 0002 .
Groundnuts " . . 008 »”

Nutrient analysis—

Total Proteins  {in g.) .. . 750 859
Animal Proteins ( ,, ) .. “ 97 75
Fats * (). . 616 607
Carbohydrates (o ). . 4200 4959
Calcium ( " ) . . 0.73 0. 71
Phosphorus (4 ) oo 1°89 2:20
Iron (inmg. ) .. o 398 53-8
Vitamin A (inlT.) .. v 2214 1981
Vitamin B1 = ( ) .. . 632 736
Vitamin C (inmg.) " “ 3b 14

CALORIES .. .o . 2034 2874



Group L Group II.
Distribution of Calories—
per cent. per cent,
Proteins w12 12
Fats w 2 19
Cathohydrates ... e 66 69

(3) Composition of Diet.—The dietary habits of the two groups of people
appear to be similar. The day’s food intake comprised of two principal meals
and a cup of tea carly momning. A small number of families which did not

consume tea, took milk or buttepmilk instead.

The noon meal consisted of wheat chapatt or bajri/jowar bhakar with dal
and/cr vegetables. The evening meal consisted of khichads (rice/millet and
pulse) with outtermilk and/cr vegetables. The ghens ov bhaidku preparation
taken in place of khickadi was more commonly obesrved in the diets of
Group II. o ' '

Cereals.—While bajrt was the main cereal consumed by both groups, it was
supplemented by varying quantities of rice, wheat, jowar and millets like
chino and banti. Rice and wheat grains were consumed to a greater extent
by Group I than Group II.

The total intake of cercals ranged from 24+2 ozs. to T-9 ozs. with an average
of 15:6 c2s. in Group I; and that in Group II, frcm 2940 ozs. to 126 ozs.
with an average of 19-2 ozs, per (. U., per day. The. percentage yield of
calories derived from cereals alone in the two groups, on an average, is
61-6 per cent, and 668 per cent. respectively.

Pulses.—Pulses were present in all the 56 diets, except in one, in Group I.
Among the common ones used were mung {green gram), udid (black gram)
and tur (red gram). Clana and other varieties ¢f pulses were also used occa-
sionally, but in very small quantities. While mung dal or pulse was prepared
into Lhichadi, the udid and tur were used for the liquid preparations.” The
average intake for Groups Tand IT, viz. 23 ozs. snd 2-6 ozs. per C. TU., per
day ; shows & negligible difference in the intake of pulses in the two groups.

Vegelables.—During the period under survey, potatoes and onions appeared
to be the principal vegetables consumed by families in thatwo groups. These
were found to be supplemented by a small quantity of leafy vegetables like
cabbage and tandulja (Amaranthus polygamus) and other vegetables like
brinjals, ladies fingers, gourds and tomatogs. The total intake in both the
%’roups was low, the averages being 3+6 028, and 24 ozs. per C. U., per day,
or Groups I and II, respectively.

Leafy vegetables were present in only 4 of the 23 diets in Group I and
2 of the 32 diets in Group IT, - : :
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Fruits.—A fair variety of fruits is available accordifig to the seasons, but
the papaya is the common one available throughout the year. But fruits,
in general, were seldom consumed, They were present in the diets of 3 families
in Group I and only one family in Group II.

The mango fruit, however, is higly relished by these people and from inqui-
ries, it was learnt that in season} it is widely used. On account of he scaroity
andfor the high cust of fresh vegetables, in the symmer months, the mango
fruit often takes the place of vegetables in the diet.

Sugar/Jaggery.—Sugsr was consumed mestly in 1ea ; whereas, jaggery was
used in cooking, as well as taken with the principal meals. Jaggery was
consumed to a Jarger extent than sugar, and for the same reason, it has been
tabulated separately in the family diets, Tt will be scen that it is invariably
consvmed by all the families in Group II. The average intake of sugar and
jaggery for Group X is 17 0zs. and that for Group II 2-2 ozs, per C. U., per
day. ‘

Vegetable Oils and Fats.—Groundnut, i and rape seed oils were the varieties
nsed for cocking, in the different diets. A small quantity of hydrogenated oil
(Dalda brand} was also cccasionally used by some families.  The total intake
ranged frem” 2-4 ozs. to 0-1 oz, with ‘an average of 0'8 oz, in Group I
and from 2¢2 oz. to nil, with an average of 06 oz.,1n Group II.

Butier|Ghee.~Ghee is cne of the main produce of the Distriot, as a result
of which it was found present in the diets o¥ 38 (69 per cent.) of the 55 families.
It is also observed that of the families consuming ghee, the number in group 11
is higher (i.e. 75 per cent.) than group T (61 per cent.). The average intake
per C. U., per day, is, however, the same for both the groups, viz. 0°6 oz

Milk and Milk Products,—Buffalo milk is mostly availaple in this District.
A small quantity of cow’s milk is sometimes mixed with the buffalo milk
before sale. A few families which keep goats, used geat’s milk ; but one family
in Nardipur (No. 51) was found to be using camel’s milk,

Milk is present in all the diets in varying quantities in Group II, but is
absent in 4 of the 23 diets in Group I

Asreported earlier, the milk is converted into ghee and therefore, butter-milk
is fairly widely used in the diets. This butter-milkis poor in caloric and nutri-
tive value and is, therefore, tabulated separately from themilkintake. Itmay,
however, be observed from the average intake per C. U., per day, that families
in Group I consumed more of milk and less of butter-milk and the reverse was
true in the case of Group I1.

Meat/Fish—As arule, the peoplp of Mehsana District take a vegeterian
diet. Very few, particularly the harijans and the muslims, take some meat
occasionally.

Eggs.~Egg was present in only 1 diet in Group I and totally absent in
Group II. During enquiries, it was learnt that eggs are mostly consumed
during the winter months,

Groundnuis.—A small quantity of groundnuts, was present in & few diets,
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(i€) Nulrient Analyses of Diets—Proteins.~In general, the protein _inta-i:e
of our diets is ysually deficient from the qualitative aspect. In this diet
survey, the intake varied in Growp 1 from 106-8g, to 42-5g. with an
average of 75-0 g.; snd in Group II, from 137-9 g to 53-9 g with an
averageof 859 per C, U., perday. The protein values of the diets, on an
average, appear to be satisfactory. Only one (No. 13) of the 56 families
appears to be living on a8 low as 42+5 g. of protein per C. U., per day.

The proteinsin the majority of cases is mostly detived from cereals and pulses.
However, only 1 family (No. 18)shows a total absence of animal proteins. The
highest animal protein content in Group T is 264 g. and thatin Group II
15-9¢g. .

Fats,~The highest amount of fate consumed in Group I is 137-9 g, and
the lowest, 20-1; the corresponding fignures in Group 1I are 167-8 g. and
19-0 g. respectively. The averages in the two groups are 61°6 g. and 60°7 g.,
respectively.

Carbohydrates,—The total carbohydrates consumed varied ffom 611-8 g. to
279'6 g., with an average of 4200 g., in Group I; and 765:8 g., to 816-9g,,
with anaverageof 406°9 g, in Group II. Itis higherinthe case of the
manual workers viz. Group II (Agricultural/Labour Class).

Adeguacy (Caloric Yield) of the Diets.—The average intake viz. 2634 of
Group I is nearer to the recommended allowance of 2600 calories per C. U.,
per day ; whereas that (2874 calories) of Group II falls short by about
126 oalories ; their requirement being 3000 calories per C. U., per day. It
ranges from a maximum of 3563 to & minimum of 1685, in Group I and from
4515 to 1948, in Group II, d

The percentage of calories derived from proteins (12 per cent.) is satisfactory
in both the groups. Although, the difference in the average intake of fats
of the two groups is not significant, the percentage yield of caleries
derived from fats shows a lowered trend in the case of Group IL It will
also be seon that most of the calories are derived from carbohydrates,
yielding 66 percent. and 69 per cent. of the total calories in Groups I and II,
respectively. :

It will thus be seen that the average diet in group I is better balanced than
in Group II. This is in agreement with the findings in similar surveys.

Qalcium.—The caloium contents of the diets ranged from 117 g.t0 0'36 g
inGroup T and1'24g.to 0°40g. in Group II. The averages for the two
groups viz., 0-73 g. and 0°71 g. respectively, is deficient, compared o
recommended daily allowance of 10 g. per head, per day. This deficiency
may be explained by the low intake of milk and milk products and green leafy
vegetables, in particular.
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Iron.—The intake of iron ranges from 620 mg, to 18* 3 mg. with an average
of 39:8 mg., in Group I ; and 856 mg., to 31°9 mg., with an average of
53-8 mg. in Group IL. With the exception of 4 diets in Group I, which has
an intake ranging from 26°7mg., to 18'3mg., all the rest of the 56 families
have a satisfactory iron intake. This is becsure of the consumptionof bajri
and jaggery, which are rich in iron cortent. Ae obrerved earlier, bajrs is
the staple fccd grain and jaggery is widely ured, as a,dietary habit.

Vitamin 4.—Like calcium, vitamin Ais low in most of the diets, in both
groups, due to the non-consumption of green leafy vegetables and low intake of
milk and milk products. The maximum and minimum intakes in Group I
are 8709/L, T., and 930/1. U., respectively, with an average of 2214/1, U, and
4060/I. U. and 889/L U. with an average of 1981/I. U, in Group II.

Vitamin B1—The average intakes of vitamin B-1 viz., 632/1. U. and
736/, U. for Groups I and II, respectively, satisfy the recommended allowanco
fortheday. Thisis due to the high intake of cereals in hoth the Gronps.

Vitamin O.—The average intakes for Vitamin C, in the two groups fall
below the recommended allowance of 50 mg., per day. This is explained by
the non-consumption of fresh vegotables and fruits. :

It will thus be seen that between the diets of the two groups, the one son-
sumed by the lower middle class (Group T) is slightly better than the one con-
sumed by the Agricultural/labour class (Group IT). Both the groups show
varying degrees of similar defects, such as a high intake of carbohydrate foods,
and a low consumption of the protective foods, Ana result of the latter,
the diets show a deficiency in the animal proteins, calcium and vitamin,
(particularly vitamins A and C). The findings also endorse the earlier
observation that apart from the economic status, the dietary hahite of the
two groups of people are similar. -

“ Moxeover, the findings of this survey are in conformity with the findings of
gimilar surveys. .

8. General Observations in-the Families Surveyed—(i) Waler Supply—
Inquires regarding the water supply for the people of these areas, revealed
the following :—

(a) Visnagar and Patan.~The water supply in both these towns is
controlled by the local municipalities.
(b) Buthia Vasana.—A hamlet, about 5 miles away from Patan City,
where one family diet surey (No. 35) wae undertsken, derives its water
" supply from a pound. : -
{¢} Ladol.—A bigoverhead water tank has been constructed for the supply
of water to the people. Public water taps are erected at svitable distances
for the benefit of the people. ‘ '
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(d) Radhanpur.—A looal municipal tank is the source of water supply for
drinking purposes. Bore wells are provided for washing purposes.

(¢) Nardipur.—The people of Nardipur derive their water from a number
of bore wells, This wateris used for washing, a8 wellas drinking, -

As a general rule, drinking water is rarely boiled. It is strained through
o muslin cloth, by a few families,

(#3) Ldving Qonditions.~The housing and living conditions of the families
surveyed, were quite satisfactory., Very few famﬁl ies lived in rented quarters.
The homes, though small, were kept neat and clean. Those families which
kept milch buffaloes, usually housed them under the same roof.

(¢13) Dietary History of Cases of Vesical Culewlus among the Families
Strveyed—
(¢) During the course of the diet survey, only one family (Family No, 44) in
Radhanpur Town, gave history of stone in the bladder in a child.

A male ohild (present age 7 years) was operated upon ina Mission Hospi-
tal at Anand (Kaira District). The child was thenonly 4 years old, and two
stones ( “supari ”’ size) were removed. The child appeared quite healthy.
The mother reported that under instructions of the Physician, she gives this
ohild special food, such as § seer milk khickads prepared from smung
and rice, ghee and fruit (mosambi)the latter as often as possible. The head
of the family is a vegetable vendor, asa result of which a fair amount of
vegetables (T:3 oz. per O, U, per day), is consumed. The diet cf the
family in general is satisfactory in the ealoric and protein yield, but is
doficient in vitamin. A and caleium. Apart from this child, there is no
history of stone among other members of the family.

(b) Visnagar was the first of the selected areas to be surveyed. The
10 families selected at random, surveyed in Visnagar Town, gave no history
of stone, The Medical Officer in-charge General- Hospital, Vispagar, how-
eyer, showed a case (boy aged 3 years) whose parents had come to the
Q.P.D., for consultation. Onscreening, the boy was found to have a stone
in the bladder. :

The patient’s mother stated that the boy complained of pain during
micturition, for about 3 months, but that the pain had increased since
15 days. The patient was later admitted into the hospital. '

Thefamily and dietary history of the case, revealed the following :—

The patient has both parents and he is the youngest of their 4 children.
None of the other members of the family soffered from similar symptcms.
Both the parents are vegetable vendors by oscupation. The family
lives at Dhanoj, a village 17 miles away from Visnagor town.

Their normal diet (No. 10), composed lergely of the millet banti (18 oz.)
pulses such as fur, mung, math (45 0zs.), small quantities of rice, vegetables
Jaggery and milk, a negligible intake of oil and 9 ozs. of butter-milk.
The nutrient onulysis revealed deficiency of calories, fats and essential
nutrients like animal proteins, calcium and vitamins A and . The
family derived its water supply from a well,
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4. Dietetic Studies of Residenttal Instituttons,—Ten residential institutions
for school and college students were visited in the towns of Visnagar, Patan
and Radhanpur witha view to study the dietary habitscf the growing popula.
tion. Dietary data of 7 institutions only was obtained. While three cf these
are Backward Class Hestels, aided by Government, four of them are private
residential boardings organised by different ccmmunities, such as Jains, Patels,
Lohanas, etc. These hestels do not receive any Government grant, but are
aided from funds dorated by the different community trusts.

(¢) Backward Class Hostels.—There are 3 hostels, cre at Visragar, the
secend at Patan and the third at Radhavapur. The total number f inmates
are 45, 53 and 15 respectively. The expenditure onfoodisabcut R, 15
per head per month. '

The menu pattern at the 3 hostels is about the zame. The ncon meal
consists of rice, dal, chapati and vegetables ; and khichadi with vegetables
andfor Rudi for the evening meal. Of the 3 hostels, the Visnagar hostel
provides 8 ozs. of milk and the Radharnpur hostel provides about 4 ozs. of
milk, per head, per day. At Patan, the students who can afford, take milk at
their own cost, Once a month, feast is served, at all the 3 hestels,

The composition and nutrient analysis of the 3 diets, per head, per day, is
given in Appendix J.  The diets are compared with the standard vegetarian
diet recommended by this Department for the Government Backward Class
Hostels in Bombay State. It will be seen frcm the enclosed table that all
the diets show a deficiency of vitsmin A, which is due to the total abeerce
of green leafy vegetables. The calcivm content of the diet at Visnagar and
Radhanpur Hostels is satisfactory, but in the one at Patan it is low. The
animal proteins appear to be fairly satisfactory only at the Visragarhostel. In
general, the diets are deficient in the * protective foods ”.

(%) Private Boardings,—These are 4 hestels, 2 at Radhanpur and 1 each ab
Visnagar and Patan. The total population at the 4 hestelsis 175, with the
number ranging frem 75 to 23. All the inmates are boys and adclescents
between the ages of 12 and 22 years, The expenditure on fcod is ucually
borne by the inmates, whereas the cost of the building, establishment charges
ete. are borne by the Managing Trusts of the hostels.

At each hostel, a cup of milk is served early morning ; except at the Jain
Bcarding, Radharpur, where half the pumber of inmates take tea in place of
themnilk,

The morning meal generally consists of rice, dal, vegetables and chapatis,
and the evening meal consists of bhakar/khichadi with vegetables and/cr milk,
The cost ¢f the diets varies frcm Rs. 15 to Rs. 20 per head, permenth.

The details cf the 4 diets together with the rutrient aralysis are ccmpared
with the standard vegetarian diet reccrrmended fcr irmates of Goverrment,
Secondary Schools Hostels. These are given in the Apperdix K.

The 1 oz. of ghee present in the diet of the Patel Bearding, Paten, is nct
supplied by the Boarding, but brought by the irmates frcm their homes,
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Tt will be seen from Appendix K that the cereal intake of diets served by
the Vienagar and Patan Boardings, is higher than that served by the two Radh-
auput boardings. Consequently, the diets are greater in the caloric value,

The intake of * protective foods ” viz. milk and milk products, green leafy
and fresh vegetables is generally low in all the diets, except in the diet of the .
Patan Hoatel, which contains adequate amounts of both vegetables and milk,

Qreen leafy vegetables are totally absent except in the Lohana Boarding,
Radhanpur, whioh was found to serve about 1oz. of cabbage per head per
day.

Both the diets of the Radhanpur hostels are deficient in caloium and animal
proteins.

All the diets are deficient in vitamin 4 ; and only 1 diet (Patel Boarding,
Patan), satisfies the recommended daily allowance for vitamin C. -

Health.~The general health of the inmates in all the seven hostels was
teported to be good. No incidence of stone in the bladder among the inmates
wa# reported,

5. Laboratory Investigations—(4) Drinking Water—Eight samples of
water have been chemically analysed. They belonged to three places viz.
Mehsana town (three), Visnagar town (two) and a village near Radhanpur
(three), Qut of these, one sample from Mehsana and both the samples from
Visnagar represent water samples, after being treated with < CALGAON § ”
(Sodium metaphosphate). The details are given in AFpendix L. It will be
seen from this Appendix that the chemicsl treatment of water has not reduced
its hardness, nor the amount of total solids., On the other hand, all the
samples show hardness of varying degrees. The samples of water from the
fowns of Mehsana and Visnagar are exceedingly hard ; whereas the water
samples collected from a rurel area of Radhanpur are not so hard, The latter
show a fair amount of sediment.

Representative samples of water from various places in the District and
partioularly from Kalol, Vijapur, Visnagar, Radhanpur and Meheana, were also
analysed by the Public Health Laborstory, Pcons. The resultsof analysis
have not thrown any light regarding the correlation between the formation of
urinary stones and the inorganio salts commonly found in hard water.

(B) Encrustations in Waler-pipes—In view of the chalky-white material
as encrustations in the interior of the water pipes of Mehsans town, a typical
sample of encrusted material was chemically avalysed. Frem its composition,
it can be surmised that the hardness of watex is mostly due to caleium carbo-
nate and to some extent, it is also due to magnesium salts (Chlorides and
carbonates): Details are given in Appendix M.

Thus, the population gets comparatively, a large dose of caleium, as also
small quantities of Magnesium and other inorgani salts,
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(C) Vesical Stones.—In all, 35 vesical stones, mostly from Radhanpur Hoa-
pital, were examied for their physical properties, as well as chemical eomposi-
tion. Wherever possible, the outer layers were separated out from the nucleus
in each stone. Both were powdered and analysed, separately. Based cn the
results of the chemical analysis, individual stones have been classified into
either pure stones (Uratcs or Phosphates ¢r Qzalates) or mized atones
(mixture of above salts). There was one sample which consisted mainly of
plocd olots. The detailed olassification is given in Appendix N. It will be
scen from the Appendiz, that the majority of stones (75 per cent), are mixed
stones. This is in conformity with the general observations that pure stones
are not very common. The analysis has further shown that they are mainly
compesed of Phospates, Ozalates as salts of caleium and magnesium.
and/or’ Urates, In 12 stones (33 percent.,) all the three salts mentioned
‘above were present,

8. Clinical Appraisalof StoneCases—(s) Inoidence of thedisease.—Although
the preliminary information received from the various Dispencaries
regarding the incidence of the disease is not complete as mentioned esrlier,
it is ohserved that cases of vesical stone have been reported from practically
all the dispensaries and hospitals  The information obtained frem those
Dispensaries/Hospitals, where the incidence appesred to be slightly high, is
summarised below :— .

(Hos pitaﬁgi:;emuy) . ::mede hﬁa;m?n?ogaﬁiiﬁ laﬁ’;ie:f: :&n&“
(1050-8)-52) is wynilable,

Visnagae " 00 anvees . 6
Paten o &9 — e
Kujpur e 33 5 ounine
Radhanpur we 3l 20 26
Nardipur - n rernn J—
Ladol - ¢ versne A
Meheana e 4 - 4 8

U3 . 35 85

It will be seen from the above that only the Medical Officer in-charge Radh”
anpur Hospital, has sent full information a8 well as the samples of stone-
One Medical Officer. (Ladol) has stated that since there is no facility for
treating them as indoor patients, no detailed information is recorded. Two
Medical Officers have not replied to our questionnaire (Patan and Nardipur).
The Medical Officer in-charge Visnagar, where the largest number cf stores
casen were treated (99 in 3 years), has stated that henceforward he will main-
tain complete records about the clinical course, and the type of stones
removed by operation.
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Thus, from the information available, it is not possible to map out areas
in the District showing different degrees of distribution of the diseace. Frcm:
the independant study of the case-histories of patients in the hospital at the
time of visit, it was observed that the patients belonged to villages far away
from the place of treatment, Besides, there was no evidence to suggest that
dietary habits or the water supply of the patient or bis family would be in any
way different from others, Moreover, the effective treatment for the condition
being surgical interference (lithotomy or lithotority), the numberof caces
recorded in any hospital (e.g. 99 cases in Visnagar Hespital) is likely to depend
more upon the popularity and the skill of the treating surgeon, rather than on
the local incidence of the disease. More patients will aleo come to a Hespital
which has X-ray equipment.

(¢%) Distribution according to sez and age—~From the information received
about those patients who were clinically diagnosed as casesof vesical stones,
(about 70 from 10 Dispensaries/Hospitals), it is observed that amongst adults
vesical caloulus is far more ¢cxninon in men than in women. Moreover,
50 per cent. of cases are in the age group0-10. Thus, the incidence of vesicular
stone is fairly high amongst males both boys and adults. Details are givenin
Appendix P.

(1#%) Diagnostic facilities—Even at most of the Hospitals, the diagnosis of
Vesical calculus is based on the origin and pregress <f the dicease and the
clinical examination, including passing of sound through the urethra. JIn the
absence of X-ray equipment, it is not possible to know the nature and the
number of stones, their size, ete, before taking the decision to cperate, Even
routine analysis of urine samples is possible only in one or two big hospitals.

It will be clear from the above that the information available is too irade-
quate to clearly assess the incidence of the diseace in the different areas of the
District, _ ‘

(iv) Opinion of Medical Qfficers of the Distriot—A% most of the places, the
Medical Officer in-charge Hospital/Dispensary was rather surpriced that his
place (town/village) was selected by us for this particular investigation. Mcet
of them were of the opinion that the disease is prevelent threughout the District,
particularly amongst the pcorer olasses. Moreover, it is not higher than in the -
neighbouring Districts (e.g. Banaskanths) or in the neighbouring States
(Saurashtra or Kutoh), Tt was their experierce that a majority of them came
from distant talukas (in view of better facilities or perhaps the popularity of
lt)I;;a surgeon) rather than from the taluka to which a particular hespital

onged.

It is their impression that the incidence is much higher in Western Talukas
(near the Kutch deserts) cempared to the Eastern Talukas. This has not
been substantiated by either the dietary studies or the nutritiorsl survey
findings. _

1. Nulrition Survey of School Children.—(i) After a preliminary discussion
with the local Education Officers, representive schecls were visited in each
of the previously selected places,to clinically examire the echool children—
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particularly in the lower primary standards. Altogether, 1,615 children—-798

boys and 817 girls, were_éo examined. They belong to the three towns of
Visnagar, Patan and Radhanpur and the three villages of Lado), Nardipur
and Sujnipur (nearPatan). Mc Bt of them fall between the ages of 6 and 186,

{#4) The distribution cf these children in the three grades* of nutntxonnl
status is given, in tre following table -

-No.  Examined.  Grade I GmdeII - Grade I I & 0T
No. peroent. No.  percent, No,  percont,  pefcent,

Boys ... 198 1% 13 669 8 2 '3 87

Gt ..,, 817 273 % B2 64 17 2 68
fotal 1616 381 _ 24 1,198 " 38 2 76

From the above table, it is evident that only one out of every four olildren
depicts gcod healthard phyeique (24 per cent. in GradeI). The majority
£ the remaining show generalised urdernourishment (74 per cent. in Grade IT)
"and a few others shew clinical eviderce cf one or more deficinoy states (2 per
~gent, in Grade ITT). It is also ohserved that the nufritioral status cf the girls
18 better than thet cf the boys. )

(m) ‘The following table gives a oomparmon between the nutntmnnl stuﬁm
cf children belr nglng to the "Western and Eastern Talukas :— ,

. No. Em« . No. 1 I III No. of I II I

‘mined. of No. per No, per No.per.] girlh No, per No, No, por,
Boys, ocent. cent, , cent, | Exsml  oent, oonk, cont, 1
nl ' ned“ .
L] Ewtam - L] n‘, ., -: - ) N . . . " N ' "
Taluks. 852 414 42 10 357 88 15 4 438 123 28 301 69 14 B
Western '

Taluks, %3 384, 6 17312 81 6 .| 87 150 30 2% 60 .3 1

1615 798 108 13 660 B4 21 3| 81T 273 34 627 66 017 2

The extent of malnutrition in the Western Taluka&madh,anpm and Patan)
is not higher as compared to the figures. for Eastém Talukas = (Vienagar,
Vijapur and Kalol). Actually, the percentage of ohildren in Grades IXand IT1
is slightly higher (90 per cent.) in the Eastern Talukas than 1n the Weatem
- Talukas (83 per cent.) |
*Grade ] {Physique and General Health, good). , .

Grade IX (Undernourished),
«  @rade 111 (Evidence of mn.lnntnhon.-.lmgle or multiple deficiency states, present),

{¢ 0r.)u0-B 0 33782
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(4v) The details of clinical firdings, parvicularly tle signs and symptcms
of specific nutritionsl deficiencies, eczmonly observed smongst the children
who are grcuped either in Gyace IT cr II1, age given belcw =

i tritional ; Girls Clinical significance (Namea of
Eﬂds:&:ig:n:;a. ° Byt the patticular nutrient
No, per No, per deficiency),
cent, cent,
1, Poor murculatare . 0512 26

Calorie undernutition with .ot
; without Protein malnutrition,
8. Deflcient suboutancoun fat .. 638 70 419 51 ) B

3,, Dryand rough skin S T T T 3

4, csa of conjuctivae R | 1 3 1
Dryness of conjuctiva < v Vitamin A deficiency (I‘I?poyj..

taminosis—.A).
5. Bitot's apots .12 2 8 1
6. Night blindness w 1 K11 <L
7. Ansomia w 1 X1 4 &1  Irondeficiency,
B, Angular stomatitin w & &1 3 &1 Riboiavin deficiency (Hypovi-

tami nﬂs'.8-32).

The above table reveals a very high prevalarce of generalised undernonrish:
ment i.e inadequacy f diet (caloric undernutrition), tcgether with—in many
cases, a deficieroy ¢f proteins also. Apart frm this, the extent of other
deficiencies including hypovitamincsis-A, s not very significant.

The other details of the nutrition survey, such as the number of students
examined in the different places and age, are given in the Apperdix 8. -

(v) The incidence of clinical Signs whose nutritional origin is not yet
definitely established, is given below :— .

No. per cent.
Dental oaries ... - 205 ‘13
‘Pigmentation of conjunctivae - 75 5
Muddy conjunctivae 18 1.

It may be mentioned here that in about 3 por cent. of these children, the

general health and physique wera satisfactory and hence were actually placed
undnr Grade I of nutritional status.

_ The clinipal significance of ;nuddy conjuctivao and pigmentation of con-
junctivae, i8 not quite clear in the assossment of nutritional stutus, How-
ever, the former is usually associated with low economic grotp of popula-

tion and either the exposure to glare, or insanitary conditions may perhaps be
predisposing factors, ,
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(i) Heights and Weights.—As a part of the clinical examination, heights:
and weights of all the children (except of the Sujnipur village) were recorded.
The average figures for boys and girls, according to age, are given in Appendix T,
From thase details, thers ia no apprecialle difference between the figures for
boys and girls of the same age. The averages are, however, compared with
a similar group and represented in two Graphs (Appendix U).

(vii) From the detailed clinical study in the Diatrict of Mohsana, there
appears to be no evidonce to conclude that the nature and degree of nutri-
tional disordera observed, are in any way, significantly different from those
ohserved in rural population in other Disticts, such as Poona (Sirur Hoalth
Xnit aren), Kolaba {Earfat Community Project area) and Dangs, or in
an urban population, viz. D-ward of Bombay City.

V, Discussion On The Aetology :

Neaxly 50 per cent of the patients with vesical caloulus, whose caso
histories are available, fall in the age group 0-10 years, Most of the cascs
reported are of stone in the bladdrr ; only a fow cases of stonsinthe kidney
have been observed. The incidance of stone is much higher in men than in
women.-

The main varieties of stones are phosphates, oxalates, urates and their
mixtures as salts of oslelum and wmagnesium. In few cases, ammonium
is also found. Analysos cf nucloi also show wide variation in chemical make
up and do not exhibit any defnite relation in the formation of outer layers
of stono. Similarly, age scems without any influence on the chemical
composition of stone. '

The composition of urinary stone and the hardness of potable water do not
show positive correlation. However, it is still probahle that the excessive
hardness of wator can be a predispasing factor in the incidence of etone in
the urinary tract. Such “condition may cauge imbalance of minerals parti-
cularly as the consumption of * protective foods ” such as milk and milk
products, green vegetables and frosh fruits is rather low in this District.
Further, it is revealed by the diotary study of the people that tho diets are low
in vitamin A whichis also belicved to be one of tho predisposing factors in
th.. causation of vesical calculus. Moreover, the undornutrition particularly
in the primary school children i.e. in the age group in which the incidenco
of urinary stone is more common, is fairly prevalent.

In r cont yoars some evidence is also accumulating, suggosting that stone
formation in the bladder is due to the disturbance of a complicated biochemical
mechanism and that a poisonous factor in the diet might be the respontible
agent. Tho possibility of the presence of such & poisonouk factor here does
not seem probable, as the diets consumed by the people do not consist of any

“unfamiliar foodstuff, :
(6.0} yo-8 0 337824
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Tt is difficult to assess the exact kole played by low grade chronie infee-
tions in the material collect.d from thé various hospitals in the Mehsana Dis-
trict.” It is quite possible that in the presence of low grade chronic infection
‘associated with low intake of vitamin A, pathological material which
could form a nucleus for the formation of stone, may be present in the
urinary tract.

VL. Sammary and Conclusions

The report gives datails of laboratory and field investigations to study. the
possible nutritional factors in the causation of the high incidonce of Vesical
Calculus in Meheana District { Bombay State).

(4) Mam Studics of the Families.—The diet survey covers 55 families
belonging to the lower middle class and agricultural/labour -class. : Majority
of tho people are vegatarians, S

Bajri is tho staple foodgrain, but is supplemented with other cereals like
jowar, wheat, rice and millets (bar#i, chino), o

The intake of fresh vegetables and fruits is low. Durmg éummér,ﬁ;onths,
thore is a dearth of fresh vegetables, hence root vegetables like potatoes and
onions are mostly used. . . '

A Milk is ong¢ of the main préducts of the Distriet, but it is mdstly utilised for
making glice. Howover the buttermilk, thus derived, is widely consumed.

The nutrient analyses reveal that the diets are failry adequate in calories,
but these are mostly derived from the ceteals and starchy foods. Moreover,
on account of the low consumption of *“ protective foods.” like milk and milk
product: , green leafy and other fresh vegotables and fruits, etc, the diets are
deficient in animal proteins, calcinm and vitamins A ang C.

Tho dietary pattern of the two grbups; viz. l&wax middle class and agricnl-
tural/labour class, is similax, but in the former the diet is better balanced. .

(B). Dictary Studies of the Residential Institutions.—The -diets of 7
residential institutions were studied. ‘The dietary habits- are similar to
those of the lower middle class families, However, rice and wheat are the
principal foodgrains. - : ' }

All the dicts yicld adoquate calories, but are deficient in animal protiens
calcium and vitamin A.. - : . »

() Clinical Appraisal of Stone Cases.—The inciderice: of Vesical stone is
higher amongst males—-both boys and adults. The condition is common
in the age group 0-10 years,
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Field investigations viz. the study of dietary intake and the clinical
nutrition appraisal has not revealed the presence of any specific nutritional
factors to explain the condition.

(D) Nutritional Status of School Children.—The clinical nutrition oxamina-
tion of about 1,600 represontative school children has rovealed a high
incidence of genrralised unCernourishment and stunted growth, This can bo
largely explained by a low intake of * protective foods ” by the population
in general. . /

Although the extent of clinical hypovitaminosis-A in Mehsana District is
not significantly higher than in similar population groups in other Distriots,
it may be a predi poring factor, particularly where the drinking water is
excessively hard.

(E) Water Supply—The drinking water is excessively hard, the degree
of hardness varying from place to place. It is hard even in smaples which are
chemically treated with sedium metapho- phate, as at Mchsana and Visnagar,

Analysis of encrusted material collected from the water pipes of Mohsana
town show, that it is largely composed of carbonates and chioride of calciwn
and magnesium. ,

(F) Vestcal Stones.—~Chemical snalysis of stones reccived, reveal that
a majority of them are mixed stonss——composed mainly of oxalates, phosphate
as salts of calcium and magnesivm and/or Urates.

,La.bomtorg- investigations kave not reveslcd any dircet oorrglution between
the nature of water supply and the composition of vesical rtones, However,
the excessive hardnets of water rcay caute an imbalance of minerals in the
body. -

VII. Recommendations ; o

The reconmmendations, given below, are mainly based on our observations
and investigations. They are mesnt, in general, to improve the water supply
in the District ar.d raise the rutritional status of growirg Children,

(A) Improvement of Water Supply.—The Public Health Engincer to the
- Government of Bombay may Be requested to consider the question of reducing
the hardness of water, as far as possible, in the Mehsana District. As an
experimental measure, s watersoitening plant may be installed at two places
viz,, Meheana and Radhanpur. The results of this measure may be assessed
after a period of five years.

(B) Ameliorative Megsures—1. Reconstituted milk (8 ozs.) from skim
milk powder (1-4 0z.) may be distributed daily to primary school children of
areas where the incidence of stone is high, such as Radhanpur, Patan,
Visnagar Talukas, etc., under the supervision of school teachers,

3. Similarly, one tablet of vitamin A-D (prepared by the Haffkine Institute,
Bombay) may be distributed daily to them, during school hours,

(C) Imyrovement of diet in Residential Institutions.—The Btandard Diot
scales, recommended by this Department for Backward Class Hostels and
Becondary School Hostels (vide Appendices J and K) may be introduced
with advantage in the Backward Class Hostels and the private Schoul Board-
ings, respoctivoly.



s, Rly. Lines .

APPENDIX A

MAP OF MEHSANA DI|STRICT & ADJOINING AREAS

(Underlineq)Places visited

O 7Towns neving Haspirtals

*P'
AO

J CUTCH

(BANASKANTHA DISTRICT)

Lol

-

~or
o
W
X
O

DEESA ”

e PALANFPUR

CXVISNAGAR

LADOLs,

VIJAPEﬁ,‘

NARDIPUR

Govl Px P POONA 1958



20

3.

6.
T.

23
APPENDIX B,
DEPARTMENT OF NUIRITION, GOVERNMENT OF BOMBAY.

Ivusidence of Stare n Urinary Bladder ¢ Mechsang District
{for the years 1950, 1951 and 1952),

.~ Name of the hospital or dispensary

Name of the patient :
Age: Box : Community :
Date of admission into hospital

OR
in OPD cases, date of examination !

Operated :  Yes/No.. Date of operation :

Details of the Stone :
(a) Single or multiple :
(b) Size : ’
{¢) Bhape : {oval, round, or irregular)
(@) Burface : (smooth, rough, slightly
: nodular, nodular, tuberculat-
ed, or spiculated).
- (¢) Colour : (nut-brown, light brown,
dark red-brown, black, white
and chalky, yellowish-green
and waxy or reddish),
(f) Density or consistency :
(hard and dense, or friable).

(g) Type : (Uric acid, arate of am-
monium, Ozalate of lime,
pure, phosphate, cystine, or
xanthine).

‘Treatment :
Discharged on :

8. Remarks:

(Please indicate the dietary habits of the

+ patient and the source of water supply).

I)'zg.té : : Signature and Designatioa,
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APPENDIX C.
DEPARTMENT OF NUTRITION, GOVERNMENT OF BOMBAY,
‘ Scﬁedule Jor the study of Diclary Habits, o
Berial No. of the Family: - Place :
Name of the Head of th‘e Family :

Address:

Members of the Family :

Adult : Males— ; U=

Adult: Females— ; G U =

Children: ., (Aged ), CU.=-

Total C. Us. cf the Family = C. Us, ==

Total Inocme of the Family : Rs,

Religion and Community : . Mother tongue :
Ocoupation : o Imdowncr/Ten‘»i,nt |

No. of acres of [and (Cattlewealth ete.) ; ‘

Approx. expenditure on Food : iEIcine Rs, - ;‘ Outside Rs.

Dietary practices : J . Vegstarian}Non—vegetaﬁan :
(Msthods in food preparation,

Water Supply ¢

Living oonditions

Health and Personal Hygiene :

Remarzs:

Date 3 1 |
) Naao of Investigator,.



Quantities of raw foodstuffs consumed by the Family.

o5

Total quanti
for thaq;'nmjg.

i Quantity por C,U,

per day (in o)

Remarks,

Foodstuifs,

Wheat .
- Pread - - g
J:;war -
BajriMaize/milo .
" Ragh .. . ii-

Other cereals T
Whele pulees I
Split pulse (dal) .-
Leafy vegetables ,.°
Root vegetables ..
Other vegetables ,,

Fruita v
Dry froite ..
Sugu" o he
daggety .. .
Vogetableoilslfa.ﬁ
Ghee - ‘ "
Iiutter h ..J
Miik (Buffalo/Cow/Goat)
Curds[Buttermilk y -
Powdered Milk = -
(Full cream /8, M. P.)
Meatjah .
Eggs (No.) .
dy}nar foods (nuts, efe.)
T;;]Coﬁ'el; :.

. Sﬂ“m- T
Conoimente, spices
Fuel-

Fjrewood "
Boft coke/chaTeos]

LN

.

T

da
m
"
ot
"
“r
L]

L
-d
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- APPENDIX
Stalement showing dict (in 038.) j-er d;mumph'mi-
(Group 1) surveyed in
Soial Family Rie. Whost, Jowar. Baj. Othor  Tota) Pubes I:;ugfy Root
1 1 &2 . .+ BT 18 18T 27 g3t Le
2 2 31 &3 63 % .0 15T 31 . &7
3 6 19 38 . 26 . &% 18 .  $8°
s 7290 Tl ., . . 100 29 .. .37
5 10 . BT .. .. 160 7 46 .. 171,
¢ 12 06 59 .. &9 .. 124 15 05 05
7 18 36 39 08 46 06 1290 36 - .. *%.1-f
8 1 1's 67 05 18 . 108 27 . .21
0 10 40 39 .. . ., Te 07 .. .33
10 22 . . . . 200F 210 L . 31
B . .. . 1860 27 187 11 28
12 % . . .. 106 42 147 56 .. 46
B % o2l . . 80 ., 101 11 . 23
4 2 . . Y L L, 152 4 .. 20

16 36 . LU .o 20'1 . 20'1 146 .. ‘ 3‘0

18 4T . w11 ., 242t 28 .07 30
17 4 10 . . N0f .. 220 I8 03 - 60f
46 . . .. 208, 208 08 . 30
19 6 27 81 . . 7 M6 6, 18
20, 41 60 100 ., e . e 150 33 ,. 33
2 48 38 129 .. .. .. 161 s .. 31
2B . e . 18 &4 1T B2, 08
B 64 TO W02 . .. . 2 26 . 26

* Minimom.
1 Muximom, _
Families pumbers 10 and 44 roported cases of stone in the bladder,
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D.

unit per day, of 23 lower middle class families
Me'sana District.

Other Fruit. - Sugar. Jaggery Veg.o'ls Botter \Milk  Butter 'Meat Fgg, Groude
veg. fats,  ghee, ocurds, milk.  gsh, % note,

W L% 05 06 04 07 25 e 17
06 08 15 14 08 18 . - 01
25 13 06 10 16 127 .. $af

20 .. 28t 03 21 2 14, o e
Ve . _— 08 01 .+ 08 91 . oo e
05 .. 16 06 L2 08 90 B .., .
10 ... 09 18 04 04 41 1900t . .. ..

20 .. 18 09 09 09 80 . e e e
240 100§ 13 .« 08 10 120 80 13 06

o .- e e o 01 L, I & .
. o w“ 01 . . I's o4 ,, .,
. . . e 05 .. 42 B4 .. . L,
. . w' 18 07 03 27 o e e

{Qoat
. S e 1-6 2-4% ‘e 2-4 6+0 1.2 . .o

e 1B z0p 05 10 91 .. b1,
{Goat)

20 v 07 L4 14, 5T .. 08 .,

.

BOF v e e BB e e he we e
- e 08 12 06 03 18 1M0 ., .. .
. e 22 L Kl 0T 86 08 . e .
. ve 10 15 08 04 31 07 . .. L.
" e . " 11 08 .. . 63 ... .
Ce e G2 L7 08 03 E1 IO L .. .




. 98
APPENDIIX

- Statement showing the nutrient analyses of
(Group I) surveyed in

- — - - " e

Rerial Family Total . Animal . Carbo. Phot- S
No. . number, Proteing, Proteins. Fote,  hydrates, Coloium, phorus. Iron.
(g) (g) (g} {g) (g (8) (mg)

'i‘

892 1241 633 £10°1 0- 89 1884 G602

! 1

. 2 2 843 142 . 896 4822 111 © 209 352
3 6 Tl 362 LS 2813 11" 185 224
N 7. 668 137 137°9° 38 101 160 218
5 10 8286 &1 201t 4634 05 Lv0 30
8 12 648 136 ErS. M52 04 19 33
K] 183 730 08 456 4130 018 178 391
B 15 632 96 697, 3623 080 156 267
9 16, 675 254 674 2088 113 141 18 3t
0 2 620 20 21 L4398 0-3’1‘ 1’82 346
128 ez 10 209 - 3870 . 0-36f 1'96 468
12 26 90 70 441 4317 083 222 487

1B 25 4x5t 28 4l 279°6f 038 114 . 302
T+ ' 20 654 166 878 3063 052 16l 381

15 % . 98 185 003 . .6201. 005 258 620
18 4 068 120 706 611-35_ 0-88  2:67* 616
17 44 024 5'8 621 48006, 068 281 800
18 4 e L2 38'6 . 4273 0-43 2:22 657
1, 46 132 £7  .889 . 489, 056 172 330

20 . 47 4 #0 . 6T'2 4824 079 1'% 2047
2 48, 8¢ 39 451 a2 063 164 5001
22 , 60, Y3 IS 336 - . 4280 : 044  -2:04 503
—g8 e B - 990~ 100--- 971 4768- - 08l - 102 356

* Maximom. -
1' Minimumn.
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the diets of 23 lotcer middle lass Jamilics
Mehsana District.

Vitamin. | Distribution of caloricn,
.  CaloPich.  mmmmn ' . -u,.ﬁ
"ALUY BI(LU)  Clmg) . Proteins, . Fate.  Carbo.
y . hydrates.
8,700 811 83 2,621 ue 24 62
2,288 742 w307 11 % 6
3,820 454 .19 2,416 2 e ‘st
2,711 62 . W 3028 9t sl 50
076 658 9 2,365" 14 8 78
2,359 553 18 2,431 n 3 8
s s, 15 235 12 " 7
112 sz o2 20 1 21 02
3 390 285 1,002 2 0 68
930¢ 583 16 2,197 1 01 §0°
1,385 629 12 2,008 13 13 %
1,752 657 - 23 2,488 160 16 69
1,311 ‘gast . 12 1,686 10 e 24 86
1,126 B% 10 2,637 10 TR 60
3,019 793 1 32 12 24 M
o802 | M8 . 48 3,563* 12 19 80
254 8™ 48 2,850 13 20 o1
L1 10 T 42 2,362 1818 w2
1,004 70 - 8- 2,319 13 - 15 72
1,638 - 8¢ ¢ 17 2,840, 11 21 . 68
1,314 e . 16 2,444 “u . 16 53
1,245 629 © - 3% 2,3% 3 .1 7%

‘1,248 - I8 13 2,665 . . 12 S 8
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APPENDIX

Statement showing diet (in 032.) per Consumation Unit per day of 32

Mehsana

Borial Pamily pio Wheat, Jowar, Bajri. Other 'Total Pulses, vlf;?ef? fﬁgﬁ"

Ne. . No. ™ ' Curaals, Coreals, tables, tables,
1 S . % e, 220% % 222 48 ,* 832
2 4 .. " . 200 33 233 66 .+ .0
8 6 41 .. w103 L e 4l L L
4 8 42 126 .. L. 168 28 .. 18
5 P 10 42 .. 106 .. 1T 08 ,, 30
) 1 %2 ., w1 L0 T 22 ., 14
1 14 04 52 .. 1004 68 28 I8 .. 13
8 17 02 .. W 130 70 21k 28 .. 05
9 18 .. 03 . 170 0% 176 08 ., 1.0
10 19 04 33 ... 226 16 219 16 .. 14
no 20 12 22, 72 . 22 128 26 .. 20
12 21 02 %1 .. 156 80 29 &2 OH 80
1B % .. .. . 28t .. B L1 .. 33
) PR B « 120 1000 33 242 45 ., 18

w28 .. . 242 48 200t 48 03 .40
16 30 .. e 139 %5 .. IT4  O4r .. 37
17 31 .. . e 176 30 2006 27 .. 190
18 82 .. . e 18 &5 W88 17T .. 14
9B .y e .. 126 .. 1280 21 .. 88
20 34, .. N 15 TR 15 S U SRR B
21 B .. . W 120 1008 282 BT .. 11
22 8% .. .. W0 100 .. 20 05 .. 10
23 8 .. . e 133 .. 133 66 .. - 26
24 3 .. .. 1000 100 .. 200 05 . Il
e 40 .. . o 188 L 183 14 .. 41f
20 4 .. . .. 168 63 21 68 .. 40
21 3 .. . . . 139 1390 26 .. 35
2R 40 &6t ., T .ome .. 18 87 W 30
L T B o #9098 . KT 04 .. ..
30 & .. 170 .. .- 60 230 14 .. 10
81 63 20 136 . .. 20 176 27 . 13
33 85 41 128 .. . w189 41 L, 41

*Minimum,
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¥,
Familizs of dyrisulturcl/Labour Class (Group 1) sutveyed in
District.

Other ‘ Vegetable
vege- Fruit. Suger, Jaggery., oila  Butter Mk Butter. Maat

Egg. Ground.

table, wsta, Ghee, curds, mik.  fish, ts,
« 07 $4 22 22 88 ’ T
s el 0B g4t r09 22 33,
e T S
ED I I B 14 44 ., 1-3
s ¥ . 14 04 03 8 .. 08 .. .
20 07 .. 23 3 0%
v e 0B 20 05 05 08 1T e e
19 06 06 35 58 ..
07 o .. OB* 03 01 21 93 ..
10 . . wE 0% 02 24 40 BB .
09 .. w3 2R 02 0a ) 148 ..
20 .. - w3 28 @3 05 20 114 .. v
e .. 02 13 04 03 32 20, ., v
{Goar)
.07 w2 t01 04 4 L
20t .. .. 32 10 03 48 194
e s 1T 24 08
2 S T - 23 - 16 02 ..
w 11 0-2 0l 34 40 03
10 .. ' . 14 10 . 2 1-1 s
e e 2308 . 30 26 06 ..
i w10 39 08 13 1008 155 .
VR TS S 3 S 33 .. 09 .
. e7 08 06 03 22 . 08 .
e e 10 056 . - &0 11 . ve
_ (Goat),
e 4 08 0 02 2T 8 04
o m w #2 11 08 30 16 . .
w w17 18 13 04 ( G:;?L 35 05 ..
07 v o6 o2 02 19 25 12 .,
{Gnat),
06 .. 28} 87 368t ..
Comel),
4 02 02 1z 7 ..
w 03 02 20 04 02 13 81 . -
7 T 14 05 0T 1 208 05 ..

© fMaximum,
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APPENDIX
Statement showing- the nulrient analyses of: the dist of 32 Agricultural

ferial Family. .Total . Animal . Catboby- Caleium. Phospho- X
No. Numbei Proteins. Proteina, Fals. _drates. Yas. Tron.

{8 - @ @.. (@ (®)- g (mg).

1 3 116-1 1007 . 187°8*  638+1 1418 307 757
2 4 1210 40 12'8 020 087 201 856*
3 [ 110 12t 100t 3732 O40f 15T 41'5
4 8 836 120 870 5436 073 . 191 sl'd
5 9 862 74 488 3184 066 1718 s

4 1 611 Bl 44 3974 052 172 44e

7T 14 891 W3 62 5586 093 285 590
8 M 86-2 55 665 5069 006 237 568

9 18 884 47  4re Y 08 201 4v2

10 19 145 122 530  .697-3 075 308 724

n 20 845 &7 306 3939 067 170 433

12 21 1336 61 674 7354 104 339 S5

13 26 915,40 62-2 5605 068 . 285 722

VI 1016 §3 - 627 6508 078 298 652

15 28 1300 103 00k SEES  124% 3T 043

9 80 ..620 52 408 4169 044 166 398

17 8 886 &2 502 4817 060 239 G576

18 82 678 66 370 3150 067 185 430

19 33 ¢ 681 108 0584 3368 068 1.5 422

20 3% - 599 T4 4L . 4924 050 165 339
31 35 - uUr4  189* 997 6681 . 1'23 305 70'8

22 37 149 87 401 4469 063 202 380

23 38 539t 58 _ 524 3169t 048 163t 378

24 39 127 . 66 438 4485 059 207 477

25 40 . 700 B'5 430 3936 058 196 493

26 42 1263 @5, 887 6037 009 313 808

27 43 674 1008 T2 4321 071 170 3i0}
28 49 848 89 370 4322 086 103 436

2 5l o9 1276 ¢ 9008 3285 060 185 442

30 62 868 34, 28 BT 088 233 4rl

31 53 771 34 200 474 054 101 30:0

32

65 ‘921" II'l° B840 B0O-3 085 218 405
- B - *Maximum:
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Q.
Labour Class Familizs (Group II) surveyed n Mehsana Distriat.
Yitamins. Distribution of Caloriee,
Calnries,
A(lLU)} BIL{LUV) C (meg) Proteins, Fata, Carbnhy.
drates,
4000¢ 864 16 aslse 10t 3 5
8746 1000 veenst 4383 n 28 &4
988 506 . 1048¢ 14 at 7
2180 843 9 5291 10 Y 96
1663 643 36 2173 13 18 70
1233 511 1 2957 12 18 70
1943 800 7 3169 11 18 . 1
1808 691 3 2962 12 20 6
1421 800 11 2143 13 18 e
2105 1015 16 3369 13 16 n
1542 516 18 2189 12 16 7?
3620 1001* i 4082 13 15 - 72
2517 873 17 3228 12 2 .M 7
2138 908 8 2604 12 16 72
3441 1085 s 4385 , 18 18 69
1383 633 . 19 2283 1n 16 ki
1876 1 10 2733 13 17 70
1337 540 7 2104 18 16 7
1602 524 28 2145 13 2% 63
880+ 484+ 6 2219 1. 17 72
2921 792 6 4015 1 “22 87
1347 082 5 2448 12 5 T
1660 467 13 1955 11 24 -85
1553 668 . 8 2479 12 16 © 13
1895 603 21 2250 12 18 70
27124 928 15 4056 12 19 60
1657 490 18 2639 - 10 24 66
1588 a3 21 2409 14 14 7
2077 852 . 2361 10 a5e L
1228 1071 5 2696 13 0 79*
1139 873 15 2463 12 11 - m
1774 904 21 2658 13 17 0
1 Minmuam,

(a.0.2.) wo-5 0 83788



APPENDIX H.
DEPARTMENT OF NUTRITION, GOVERNMENT OF BOMBAY,
Statemont shotwing the toal daily issue of foodstuffs for all the inmatea on ten conseoulive working doye,
(Date ¢ From  to ) '
Name and sddress of the Institution :

u'm;l! of foodstuff, | Istday | Zudday| 3rddey | 4thdsy | Sthday | Othday | 7Tihday | Sthday |9thday | 10th day | Remarks.
Rice [ “If-: .
Wheaib we Lbe,
Other cereals®  Lbs
Pulses® . Lba, ‘
Leafy vogatables® Lbs,
Rowot Yegﬁtableu‘ Lbs.
Other,wgefa.blu* Lbs,
l'rnjhl' T ibs.
Rugar and Jaggory Lbs
%hbln oils/fataLbs,

- [ SN—

Bgtim‘ and Ghee Ih
l!iilk.Curds.eto. Lbs.

Mestand Bish  Lbs
Rggs « No,

&_}m Foods* vea

Numbor of inmates .,,

Total Number of Inmates (Men...........eouveean. ; boye—1-b years......... 3 6-11 Years ......ovnvnr} 12-14 FEATR oeenrennns o
{Women.......eevennrsns Qirls—1-B years......... P 6-11 yeats ....oeevrss 12-14 YOOTB. v iiarvvrerenn)
approximgte Cost of Food, Purchases per month ; *Ploase give names in doWidy

¥E



THE MENU FOR TEN CONSECUTIVE WORKING DAYS.

Setving | Istday | 2ndday
Time :

Srd day

4th day

5th day

Gth day

Tthdoy

8th doy

Oth day

10th dey

moakfast(Morningtes,
oonjee, snacks, eta.)

HL&S O €-oR {"2:5°D}

L4

Inlﬁd-day moal i

Afternoon tea,snacks,
ete, .
/

Eveniog meal ane

To be filled in sud returned to—
The Assistant Director,
In-charge Department of Nutrition, -
C/o Haffkine Institute, Parel, Bombay-12,
The Senior Nutritionist’s name :

Date of study :
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APPENDIX J.

Existing ond Recommended Diets for Backward Class Hostels.

-

Fixisting Diets.
Poodstuffs, = .
Recommended
Bhri Bayaji V.  ShriSayaji V. Sanskruti diet
Ashram, Bhavan, * Mandir, {Vegetarian),
Vispagar, Patan. . Radhbanpur, .
Rics - 49 68 25 40
Whoat " a-_a}u-z s8blee 360136 A1z0
Bajri v e 33 75 $0)
Other pevenls . “ene vore e weun
Pulscs .~ 57 6:9. 44 30
Loafy Vegetables .. oree eeon - 3.0
Root Vegotables - 270 2.0 30 3-0
Other Vogotables .. ~ 0°9 1-0 30 40
Pruita * - vals sane
Sugar/Jaggery w 06 ' voss 16 0-75
Vegetable Oiljfats ..  1:1 07 03 16
Butterfghes . .. 0
Milkjcords . 80 43 1-3
(Skim milk powder)
Buttermilk - wees 15 wean- -
Groundnuts o eees - 0-5
Futrignt Analyses— '
Totel Proteina (g) .. 806 807 156 768"
(Anima] Proteins) (g) 26 04 52 138
Fata (g) . 50°7 a9 46'8 . 569 .
Carbobydrates (g) ». 8677 4268 4090 3657
Caloinm (g) . 085 0+ 46 06 1-27
Phosphorus (g) o 1-71 1-83 182 184
Tron (mg.) . 258 848 417

83+




37

APPENDIX J—conid.
" Bixisting Diets
Nutrient ShriSeyajiV. ShfiSeyaliVe Senskrati o gepmonded
Aoalysis,  mager Petan  Redmp- LRt
Vitamin A (1.U.).. ~ 990 1240 1620 4663
Vitamin B-1 (LU.) 604 728 638 563
Vitamin C {mg.) .. 18 19 2 108
CALORIES .. 2,249 2,443 2,360 2,278
Déniribution of Calorics—
- Proteins . 1494 159% 13%, 13%
Fots . 209 169, 189 239
Corobydrates ..  60% 70%, 699, 64,

APPENDIX K,

Esisting and Recommended Diets for Private Bourdings (Schools).

Existing Dieta. Recommended
Diet
Foodstuffa, }.Orsléwﬂ"l
' hoo
Adarsh Patel  Lohsna  Jain e
Boarding, Boarding, Boarding, Boarding, (Vegotarian),
Visnagar, Patan. Radhanpur. Radhacpur,
- Riee .. 200 15 26 20 40
Whest .. 0 .. MOMIE0 12:1316°1 B0 }12°2 97T
. Bﬂiri ' ey i... LTTTTT] 2'5 . ! 0'6 uou 1'0
Othel' ﬂemﬂl‘ .. e senvee PITIT] Seunne ;lllll ) uuu.
‘Polses .., - &0 41 23 2:7 L
Len.fy wgeliables . eppsan T 1.1 --ol‘_- 3.0
Root vegetables e 20 48 1-3 wrran &0
Other vegetables . 2:0 40 o1 51 30
Fmiu oy . [TT] [II1Il] L1111]] d hase L1, 1] Ir@'i%

{0.0,2,) ¥0-B O 3378.uda

————
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APPENDIX: R=ocontd:
- Existing Diots
7 - Rocommended
Foodstusls, .  Adamsh *  Patel Yohana . Juin  Diet for Secons

Boatding, Bosrding _Bosrding. Boarding dary School
~wisnaga®,  pstan, RBadhanpur. Rodhsopur, ostels

(Vogetarian),
————— - - —
Bugar[Jaggery we 10 L 1 | 17 21 20
Vogstoblooflffate .. 07 r1 . 8 18 12
Butter/gheo .., . 04 10* 08 08 .. o3
Milkfourds - B0 120 68 28 130
Bottermilk ... o e s 8.7 s
Nutrient Analyses.... .
Total Proteins (g .., 955 974 63'8 609 66
(Auhual Protelon) (g) .. 98 144 80 34 144
Pota @ .. 005 85 __6%3_ __ B0 756
Catbohydrates  {g) ... 450°0 467°2 3644 3533 . 3607
Calofum () .o 008 126 . 078 052 143
Phosphorus (@ .. 222 942 © o188 143 176
. Iron (mg) o, 351 ‘3.9'3 261 2847 336
VitaminA, (Z.U)... 1626 2611, 2000 . 1342 5304
VitminB, (LU).. 2 - 922 61 636 40
VibninG  (wg).. 28 60 %8 48 - 16
" Caromms - w2603 3055 ' 2234 2413 2424
Distridution of Calories.—. “ . -
Proteios ... .. WPRercent, 13Pefosnf, 11Peront, 10 Percemt, 11 Percent,
. Fats - 18, 2, 25, 81, 28,
Corbohydrates ... 63, 6, 64, 05, el .

R— T -

* The quantity of ghee is brovght from home. . -



APPENDIX L.

Andlysis of waler saniples.*
; . A { t o,
Analysis, ) ' ‘ Mehamlm, Visnagar. ‘ ﬁadl'mnp'ur Talukd. .
| ! I .1 3, 3 -4 5 . 6. .7 8
Tusbidity ... - w  Cléar ... Clear Cleasr  Cloar Ulear.Yellowuh Turbid, snd Tufbid, no "Torbld snd
‘ ‘ . tinge. sediment. sediment. sediment.
o Total solids v,  um . 206 208 ews 17 16 62 Me 88
Lo " . } v : . ! ,
Total Hardooss ... - -, 4 @ o2 23 19 26 8
Oblorides (C1) ... w88 25 ‘a0 .30 8 48 13
Nitratos (Nit:io-Nitrogen) w T4 16 12 28 © a8

LLLLLL] }nno LT L
. * ) "

L
2.
.
.
B.
8.
"
s

Results are expressed in ‘parts per 100,000. 3 . ‘

sample of the bore waber taken dn'eutly from the bore pips befors it is tmated with Calgbn *8' (Sodnnn metaphosphate) in the witor worke.
&mpie of tap water, aftor treatment with Calgon ‘5" _

Bample of water taken from the Sabardi well which auppliea watar to the otherside of the town.

Smpia of tap wator after treatment with Calgon ‘8%

Sample of water taken from oemonb-pln.atamd roservoir (6° deap) Whore the v}atur is purified- with Calgon *8°,

* Vorda * water from Snrdnrpmvulage {2 miles from Radlumyur town).

Bameo eample afler being filtered at home,

*Verda® watorfrom Purm Village (l! miles from Ba.dhllnpnr town).

6%
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APPENDIX M.
Composition q{' o Typical sample of enorusted malerial .collected from the water
pipe of Mehsana town,

Composition, Per cent, ;Jompoaition. i Per cent,
Mobtas .. . 0.054  Sulphate(s8) . - .20
Ash . .. | ‘e, 88.82 - Chloride (C) . .4 " ‘ 0.06
 Organio matter .., w  Nil,  Phosphorus N e - Nil,
Calcium (C8) ... w 1607 Nitrate 3 - o Nl
m;m (Mg.) w1467 Carbomste (Co3) ,.. . 0.
Iron (Fe) ... " ,o:o':a_

APPENDIX N.

Classification of Stones according to major components,

Pare stones, Mixed stone,
P]ﬂce- N : .
U P 0 op Lo[1] o VPO B T.tal,
Hﬂ.him s WER LL0d (L] LIl] 1'_ '. " ' 1 l (L 1] 3
Rodbonpwr, 8- 2 2 5 ., 2 n 1 %
Vilnlgll!‘ . e e l I. 2 2 o - o
Total .. 8 2 B 7. 2 B 12 1%

Pﬁl‘(ﬁn‘. e 806 5." 3.3 20-0 §.7 1‘-3 84-3 . 2.8

" UmUrate; P=Phosphate; OwaOXu.Iate; Be=Blood Clat
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APPENDIX P,
Distribution of Patients acconding To Age and Ses,

. . . ’ No, of patients, s
No, Age group (years) - ‘Per dont,
_Male,  Female, ' Total

005 ' w20 1 m 9
64010 . w w13 R 13 )
4016 o . ces e 2 e 3 3
164020 ... R S

21030 .. .. 10 10 15
816040 .., - 8
Al .. 5 -
51te60 .. = .. 6
Overdd o™« s e X

-
L 4

© ® ] O A s w B e

B O ™ o
- o ~F b

1

. Total . 65 8 o 100
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APPENDIX

P

+ - Tabular statement showing ‘Physical Properties and

Moisture, Ash.

Borlel Woight, . Biape,’ Surfaoo.“ Colour, " it o
1 2 8 4 5 6 7
| ~MzH
1 1102 Round . .. Nodular - .. Lightbrown .. 47 461
I e e Light Brogn 0= s .
2 795 Owl .. Suooth . Chalky white ‘128 841
8 88 Round +o Nodular -, Darkbrown .. 41  §9°8
e - Rapaan
4 12-65  Oval v» Blightly Nodular Brown e 002 1241
5 928 Oval . Smooth .. Lightbrown .. 16 &1
o 513 Owl .. Ropgh .. Lightbrown.. 117 20
7 . %14 Oval .. Rough Lightbm;mn‘..' 13 28
8 4T Owml .. Nodulr .. Derkbrown .t 24 357
9. -.21'19  Round . _,. Nodular_ _.. Brown ., 23 _358
10 2:20  Round +» Smooth .. Lightbrown .. ~."81 384
11 3579 6?91 «+ Bmooth ++ Brown . 15 44’
N . Light brown. .. .. .
12 1191 Cathewnut ., Smooth .. "White . 821 462
13 12018 Round .- Rough .« White - T By
14 1206 Oval . Emooth .. Black .. .. .
15 61'27  Owal +» Smooth ., Lightbrown .. 72 439
16 462 Oral +» Rongh .« Brown v 90 417
” 16071 Oval +» Rough « Lightbeown .. 15 68
N ... e Light brown' v, . .
18 681  Cashewnut .. S'mwth +» Chalky white, 21'9 647
19 47 Rouwd .. Nodular .. Darkbrown .. 31 487
N ¢ e veer  Datkbtown .. ... ..
20 6803  Owal . Nodul» .. Datkbrown .. 27 484

oy



Q.
Chemical Composition of Urinary Stones.
' Totsl, ‘P2 0B Cao MgO €208 ° UrioAcid, Ammeniem)
'peroent,  percent,  peroemt,  parcent,  peroemt, percent. NHdperoent,
8 9 10 u 13 13
sana, " . ’ .
21 98 85 05 - -o1g ‘37 11
184 NI N il i, 09 28
54 106 - 253 11 wil, g7 31
11 21 215 02 24-5 ‘08 Treos,
?I}S _
187, 18 © A5 NB, 56 160 . 01
~22:4 . 44, 31 Teoo, 111 12 11
194 58 (8804 08 na, o4 13
(234, 04 . A0 Nk WA 80 08
2:0° 1-9: . B39 0z 25 20 01
a4 .20 329 04 . 214 37 o1
40 866 - 4271 N, 18+0 4T 08
256 08 20 Trace, NI 181 Ndl,
258 coeee .~ o ¥, 108 140
5é 40 63- 01 Nil, 19 21
83 e “Nil, 939 N&,
T &3 93 ‘ad i, W, ve 18
98 26 239 Nil, 101 B4 06
54 40 264 03 vI-4 o4 06
288 . 07 40 Tracs, . 82 02
142 e wFinee N, 144 i,
26 .44 . 23D 0:3 i, G4 18
02 08 333 0-4 281 40 i,
0T e e 39 Trace, Nd.

o8 08 84l - 0k 180 A0 Wik
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APPENDIX
Berial .Waiglh—t.— ' Bhape, Burface, Colour, "~ Moisture, Ash.
. No. - S, per omt,  perr
a0, ‘ . oent.
1 g2 3 4 ] I
. RApmANeon
21 - 2677 Round . ., Bmooth ... Lighthrown ., 93 dI-8
21N Darkbrfown ., 22 371
92 @41 Iregulsr .. Nodular .. Darkbrown .. 28 607
23 899  Oval o Bmooth .. Darkbrown .. 28 933
24 745  Owl +« Smooth +» White e 1-2 4"3
UN . R Dotkbrown oo o0 i)
. 2 86:13  Owal «+ BSlightly Nodular. Dark brown .. 21  36-7
26° 960 Round .. Nodulsr .. Brown e 19 368
BN .. e Lightbrown .+ ., - %.
27 691 Trregular . Rovgh .. Nufbown' ;.. 38 389
2N P Lightbrown .. 0 ..
28 ' 1381 ' Csshewnub .. Rough .. Chelkywhite.’ ‘190 8546
2 ' 4519 Oval .. Rough . .. Lightbrown-.. 17 111
29N - wees sons vane Light brown ., v ‘e
, _ : ' . _ Via
30 42'36  Round «« Nodular. .. Darkbrown .. 27 369
81 1148 Owal .. Smooth .. Chalkywhite,. 305 58
82 463 Oval ° .. Rowh .. Naut browh. “ 19 31
33 74 . lregualr .. Rough «« Uneven oolour, 0'1  &6-3
8. . 37 Round .. Nodular .. Lightbrown .. 40 7 |
84N vre w e Browa .. 17 22
8 2221  Oval .. Rough o Lightbrown .. 54 038
‘ . | A S
Average’ -
:ﬁgg?- 22-95 vers aers senn .29 . 35-02

-

Numbef bearing *N'* indieatos the ancleur



45

Q—oontd; )

* p;f'lutﬂ%. pﬁz oggt. pe?o&t. pm& .perczoec:nat. g‘u\?o‘::it?' ;&wmh
8 ~ 9 10 BV 12 13 14

-l o
63 &6 220 gD o0 *r 11
03 19 824 ¥, 281 Nit. Nid,
01 41 314 v om0 N&, ya,
12-8 15 22:6 01 169 09 10
122 77 07  Trace, 11 13 18
e ... o 304 o ma
R IR 344 - 02 25°9 149 03
08 11 e ' "0 | 1941 N Nit,
M7 e e - N 431 o3
B0 38 M2 o2 4us 247 140
,1,0'8 .. .’..’.’....,-" - R T verns sesen
28. 58 25 N i, 07 11
284 11 93 Trace, xa, 31 -6
183 e e s

Nagin N
7. 01 21 Trace, 220 08 Fa,

‘B2 . 41 131 15 N 21 0.7
288 . Nil, i, N, 25 . I'9 14
¢z 43 83 08 - B8 06 18
300 N@ N, Fi, - %0 24 03
299 N, Nil, wil, 20 28 NR,
o7 - 18 919 03 83 0.2 03
1020 ° 416 b4 0+25 1we1 67 01

w

of stone of the respective digit.
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. . APPENDIX R. . |
“DEPARTMENT OF NUTRITION, GOVERNMENT OF BOMRAY.
- Sohedule for Rapid Clinical Nulrition Survey.

Borial No. eevervenessene reevueees S ‘
NAIO 2 eorecrsarrennronsansnenssssesersncasisnsnsssssivasans ‘ eresteraneses T
PRI, N Months, 86X fvervsiveerrs PLACO & cerrersssecrmens
Weight .:, lbs, Height. ; " ‘inches,
Haemoglobin : gnooml. 8td. ~  Diw :
i GRADEI -
GRADE.II o
(@) Poor musculature,

(b) Deficient subcutaneous fat

(¢} Mild anaemia. )

(@) Lack of interest in surroundmgs

‘(e)” Mild signs of not more than one of the
specific niitritional disorders  or

%eﬁclencles men.tlon.ed under Gra.de
11

¥

GRADE I -

(a) Grosa muscﬂa,r wa.atmg _ .

‘(by (5) Xerosis ~or pigmentation of

conjunctivae, ’

(#7) Bitot’s spots.

(#it) Xerosis of cornea,

(i) Angular conjunetivitis,

(¢) Marked anaemia,

(@) (¢) Red andfor raw tong‘ue : Glazed

tongue ;
Btomatitis,

() Bleeding guns,

(e) Dental caries,

(f) Dry and/or rough skin,
Hyperkeratosis,
Gl:azy-pm’amautoplthehum.

(9) Oedema—Ilocalised or generalised, ,

-(A) Tendeérness of the Calf muscles,

Bpecial remarks (if any) :~



AFPENDIX 8, -(Table I).

S&mnmt sfwwmg the distribution of boys and girls, including adolescents, in the thres nutntmml grades, ol different
Places in the Mehsana District. .
s Number of Number of Number of '
Flace, students 1 I o - girle I b1 o m
fro examinod, examined. No. Per- No, Pote No. Per. examued. No. Per« No. Por« No, FPer~
) contago,  oonfage, oentuge. centage centage  ocentage
West of Mehsana. ' . . " | .
Paten. . " o 360 ' 170 % 20 40 78 3 2 10 92 48 97 61 3 1
Rudhaopue ., . '$H4 10 28 18 132 88 .. .. 174 66 82 118 68 .. I
Bast of Mehsuna,
Vienagar . 402 183 23 13 148 80 12 7 219 89 27 149 68 11 &
Nardipur . . 244 1220 7 5 )9 o8, 3 3 116 .87 82 70 68 .. “*.
. Ladol P 206 108 12 12 80 87 1 1 103 27 2 3 M 3 8
Sujoipur . . 0 4 2 4 40 8.3 7 15 £ 18 1N WM 2 13
Total w1016 78 108 13 669 B4 2 3 ‘817 218 34 521 64 171 2

Ly



APPENDIX § (Table 1I).
Statenwm showmg the distribution of boye and girls, mcludmg adolescents, in the thres nutrmmm!

,_ grades according to age. ' _ "
T Numberof Numberot X I TH  Numberof 1 Ty I
Ageln | students boys _ No. Per- No. Per- No. Per. girls No. Per« No. Per- No. Por-  Romarks,
yeam. oxamiged, examl:m’d. j centage - contage contago axammed. cantage centage *  tontage
8 95 227y 3 M 9 8 .. .. -8 1 8 2 6 . .
' 2, 8 12 13 1 s 5 6 - 8l 8 2 28 M .. ..
8 vl - ek 5 7 61 0 3 ‘3 . 62 8 13 B & . ..
] v, 241 T URUTEDTINE "I T 2 2 a4 &7 83 03 66 1 1
a0 e e 109 8 7 98 90 3 8, 6" 47 8L 204 & § 2
TR Y 2k 14 -11 6.8 "1 1° 128 42 8% 7 6 6 5
12 a8 B, U .1 T W 4 4 N5 40 335 7T 6 2 3
130 1, 67, 13 10 b4, 8. .. . . 6 24 8 40 6 2 8,
4 0t 86 1 20 4 W 1. 2 6L 22 43 28 85 1 2
18 s 1. .5 8 1B 9 ... ... ‘828 18 85 1 45 .. ..
16 22 .8 1 12 7 84 . o W L9 s 5 M . ..
Abowloyears., B 8 3 W0 . ... b ¥ '.'~-'5' ETEE N I
Age not recorded: 4 P L R S 4 1 2 38 W ., .
Sojnipurvillige 80 45 3 4 4 ' '3 7 v 2z 18 U M 2 13
{6- xzyea.rn) . . .
“Potsl .. 1,616 798 108, 13 669 8- 2l 8 YR TR 3
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APPENDIX T.
Statement showing mglw w;::«;mga Iw:ghts m ;mgz:&qf boys and girls,
Average Avers Average Average -
Age.,Number heightin weight in Number heiphtin weightin Romarks,
of boya, inches,  lbs, ofgitls, inches, -  jte, ”
6 22 430 368 8 420 353
80* 448 301 81 448  30'8 *Height of one bay was
: not taken,
8 6 408 427 62 462 . 406
0 100 a8l 466 11 476 430
10 109"_, 494 410 “ 164 ¢l 467
1N 1 pro, B4 128 LI 6l
12 3% 530- _ 867 116 630 66l
LI SR . ez»sr' {Weght of oo gi ws
1. 5 56‘6" _J 681 6L 609 ave
2 .18 -67'6 ,fss-o. 33 579 769
16 8. &84 100 4 oeer %6
dr. 2" egs T o5 11 540 610
8 1 ez0 a0 1 500 860

il

gy

‘i_fo‘n;mﬂ
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GRAPH 1T

AVERAGE WE(GHT ( IN POUNDS ) OF THE BOYS & GIRLS~
FROM THZ SCHOOLS IN MEHSANA DISTRICT.

STANDARD.....e G ]
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AGE IN YEARS, §.pz.P. POONA, 1950,

-
-—



