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DIET AND NUTRITION STUDIES AMONGST ·rHE DANGIS. 

I. INTRO:OUCTION. 

Although it is generally known that the Dangis are undernourished and generally 
malnourished, no specific data is avanable either on their dietary habits or their 
nutritional status. lmy programme, which involves the uplift of the adivasis in 
general, and Dangis in particular, should be based on this knowledge, .as the diet 
constitutes an important factor in building up good health. · ' 

Under instructions from th!l ·Government, a study of the dietary habits of 
the Dangi families and a clinical nutrition survey of the representative school 
children of the District, was undertaken by the Department of Nutrition in 
December 1951. A clinical appraisal of the incidence of deficiency states in ~he 
District was also carried out. 

Accompanied by Dr. V. N. Jai, Medical Officer, and Smt. S. Udas, Senior Nutri­
tionist, I visited the Dangs District in December 1951. Details of tour programme 
are given ill Appendix A. . .·• ·. . , . 

During the ten-day period, the party covered a distance of 270 mites by road, 
visited20villages(with Headquarters. at Ahwa) and 13 schools. A d"et survey 
based on the questionnaire-cum weighing method, was carried out in 36 families• 
(in 20 ~illages) representing all the six ranges of the District a:q.d 475 school­
children were clinically examined (in 13 schools). In addition; all the four 
Government Dispensaries were visited, and laboratory examination of blood and 
stool samples of selected patients and school c.hildr~n, was carried out. 

Jl. NA'l'IJRE AND EXTENT OF THE PRESENT SURVEY W OR I!. 
. . 

On reaching Ahw2., the District town and Headquarters for ou~ work, Dr. K. K. 
Shah, Chief Medioal Officer, Dangs and Shri K. T. Satarawala, Collelltor, and 
Shri N. K. Sangnalmath, Dy. Educational Inspector, were conta~d for preliminary 
talks. As a result of the joint discussions with these officials, an itinerary o~ work 
was outlined. It included the names of villages and schools in the different 'ranges' 
selected for studying the dietetic pattern of the typical Dangi families and clinical· 
nutrition survey of representative schoolchildren, respectively. In addition, 
visits to all the Government Dispensaries, were planned. The 'nature and extent 
of work" is summarised a~ under :-

1. Dietary habi1s of Dangi Fa"milies .-42 families in 20 yj)JageB representing 
all the six 'ranges '•Qj-the Dangs District, were visited. Detailed enquiries about 
the food intake wer4 ~ade. Wherever possible, the quantity !Jf foodstuffs for the 
whole day, was 11o:tually weighed and/or me&sured. A couple .of tubers peculiar 
to this area, were br.?ught to Bombay for laboratory exai:uin!'ti~n. . . : · 

2. Dietetic Conditions-in Residential Institutions.-All the four•liostels • meant 
for Dangi schoolchildr,n_ were visi.Wd, and.. detailed enquiries about the dietetic 
conditions, studied. • • · ;. . ·· .. 

3. Nutrition Suroey of Sclzop! c'hildrin.-A clinical nutrition .'survey of 475 
children of 13 ·schools, at;. the school premises, was carried gut by the 'Rapid 
Met\od '.':"The surv:ey; in~l~ded th~. ~e~ng of h~ights .a~d wei~ts. .,_ 

4. Government D<Bpe'itsa'!Wl_.'--; Ill additiOn. to j;he Sampson DispeJlBary (at Ahwa) 
which is shortly to be converted ii:to a Cottage. Hospital;the other three dispens­
earies at :Waghai, S~bif ana Bardipada • ~re ~.':ited .. ·Detailed ·notes re~dil!g 
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the incidence of common ailments, as well as that of deficiency states including 
anaemia, were made. Besides, enquiries were made regarding the stocks of vita­
minal and miner~l preparatio!!B, sulphonamide paste·, milk powder etc. Quarterly 
returns for 1951 from. each dispensary, were collected. · · 

5. Olinica! and Laornatmy Wrnk at Samps!YTI. Dis;pensary Ahwa.-

(i) All the in-patients (about 40) which were being treated at the Dispensary 
on the day of visit, were clinically examined. Based on the clinical dia­
gnosis, recommendations were made regarding treafment-both dietetic and 
medicinal, on the spot. A few cases were sdected for complete laboratory 
investigations. 

(ii) Inspection was made of the reconstituted milk, etc. at the time of dis­
tribution of UNICEF Skim Milk to the deserving mothers and children. 

(iii) Existing conditions including difficulties experienced by the staff, at 
..the hospital kitchen (where the revised hospital diets have been recently 
. futroduced), were fully studied. Wherever necessary, suitable instructions 
were given to the staff nurse and the Medical Officer in-charge of the kitchen. 

(iv) Labrnatrny Investigations.-For the detailed laboratory examination, 
typical cases of severe anaemia-both in children and adults, rere selected. 
The series includes 13 in-patients of the Ahwa Hospital and 5 schoolchildren. 
The laboratory examination included complete blood counts, smear examina­
tion and examination of stool samples, wherever indicated. 

: 
III. THE D.ANGS 

I. This hilly tract of forest has had a chequered history since early nineteenth 
century, when it was mainly in the possession of about 14 Bhil chieftains, upto 
the recent integration of the area into Bombay State. It is bounded on the North 
and West, by Surat District, on the East by :Khandesh and on the South, by Nasik 
District. (Refr. Map-Appendix B.) " 

2. Area.-The District of Dangs covers an area of about 660 ,sq. miles and is 
divided into 6 forest ·• ranges'. 'Reserved forests' form more than half of this area ; 
whereas the remaining land ('protected area') comprises of' about 310 villages, 
with a total population of about 47,000 (1951 census figures). 

. The soil around villages is black alluvial, and on the uplands, it is red. Ragi 
or 'nagli' (Eleusine coracana) is the main crop. Paddy, kodra, wari, 'sava', 
eto. are the othe~ ~ereals grown locally, 'Khursani' (Nigerseeds) is produced 
on a large scale. The oil extracted from this oilseed, is used as a cooking 
med.imn. . • • • 

Except f~r a metal road (about 40 miles) from Waghai jn the West to the North 
of Sibir .(Via Ahwa); there is hardly any motorable road ... ;a'!Jete are, on the other 

'hand, 'i.m)umerable small murrum and earth roads in all dirOOtioi).B throughout the 
District. Dining the monsoo_n, means of communication is'llifRcidt in many parts. 
The 'total number of cattle 1s about 3,500. In summer, t]j.ere is~nlways a great 
scarcity . of water, fodder, and vegetables. " • 

3. Ahwa.-Ahwa (21 miles from the Rly. • terminus }vag\ai) is the District 
Headquarters with a population of about 1,000. It is almost centrally situated 
in the District.~ It is .the seat of. all the Depirtments of the .Government. 
Besides, there are three residential institutionS for the schoolchildren, as follows;-

·(i) A -Central.Government Ho~tel. · .. 
(ii) A Missionary Boarding School, 

(iiiJ A Swaraj AshraiD •• •· 
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4. The Dangis.-The Dangis are primitive in more than one respect. They 

could be broadly divided into four sects-the Kunbi, the Konkani, the Bhil and 
the Warli. They appear to be contented with what they can secure for existence­
building material, food, clothing etc. They hardly seem to worry about anything 
else. Thus, they eat a lot when they have ample food (as during September-Febru­
ary period) and they star\>'e for days together during summer time. They live 
in the usual cone-shaped hutments. A part of the hut is reserved for the cattle. 
Agriculture is their main activity. Both men and women work in the field. Many 
of them keep poultry. The ' Kunbis ' are hard-working and, therefore, perhaps 
economically well-to-do, as compared to the Bhils who are employed by them 
on the farm. Since sometime, many Dangis are induced to work as labourers for 
the roads making, etc., by the Government. 

IV. DETAILS OF SURVEY WORK. 

(1) Dietetic Studies (am<mgst the Dangi Familiqs).-
(iJ Seasonwise Study- • , 
From our preliminary information gathered from the joint discussions wlth 

the officials of the District, it became obvious that the dietetic intake of the 
populatio'l varies from one to the other season of the year. Generally speaking, 
the year could be conveni.ently divided (for the dietetic studies) into three 
periods as follows :- • 

(a) September to February (Post-monso~n and Winter month.•). 
(b) March to May (Summer). 

'(c) June to August (Monsoon). 
The peculisrities in the above seasons are as under :-

(a) September to February.-During this period, nagli (as also maize for some­
time) and pulses (' Kulith' and udid) are available in abundance. In addition, 
legume~P(such as "papdi ", cluster beans), brinjals, etc., are grown around the 
hutments. In the morning, nagli or maize is used in the form of 'conji ', 
whereas m the eveuing, they are eaten as ' bhakar ' with legumes, pulses and 
red chillies. -Very little cooking oil is used. -'·. _ ·, 

(b) Marolt to May (Summer).-This is a period of se,mi-starvation, for nagli 
and fresh vegetables are not easily available. However, those Dangis that 
are employed by Government for road-making, etc., purchase rationed cereals 
from their wages. The people mainly subsist on jungle tubers-such as 
' kadnkand ', ' vazkand ', etc. The method of preparing these roots being 
rather unusual, is described in detail in the ' Culinary methods '. The cooked 
pieces of roots after being salted, are consumed as such. - They consume 
a large quantity of these wild roots. · 

(c) June to ~st (Monsoon).-With the onset ofrainl!, they grow a number 
of leafy veget.Wles. ·Like the root and tubers in the summer, these leafy_ 
vegetables $tl !lll'llllumed in large amounts during . mons!Jon, in addition to 
pulses. • · ., 
(ii) Family s~y..- . -

·(a) On the•adrlce of the the Deputy Educational hspector-wm-Adminis­
trative Officer and. tho Chief Me.dical Officer, about 20 villages, representing all 
the si¥ ranges of the District; were selected •. On an average 2 families were 
visited in each village. (See 4ppendix C for details).· Thus, 42 families were 
actually surveyed. Howev~r,. 6 of them had. .. to be dropped• owing to incom-

. plete information. The remaining 36 families cons~t of 207 t>ersons, .out of 
which 66 (33 per cent.) werl)-a~ult mtln, 60 (23 per bent.) adult women, and 9l 
(44. per cent.) ohildren below .age of_l4 · · · • 
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(b) Teclmique.-Eaoh family was visited once only-preferably in the morning. 
In addition to noting the general family (non-dietary) data, such as the age, 
sex and occupatiou, etc., of the individual members, the head of the family and/ 
or the housewife, was interrogated, for the collection of dietary data. However, 
with a view to 8ecure more precise information on the consumption of different 
foods the raw foodstuffs for the whole day, were actually weighed and measured 
to the nearest ounce. · · · 

The de~ of food intake per consumption unit per day and the nutrient analyses 
from each of the 36 families, are appended to this report (Appendix D and E). 

Similarly, the average intake of foodstuffs per C. U., per day, as also its nutrient 
analysis is appended (Appendix No. F). · 

(iii) Composition of the diet-
(a) Cereals ana pulses.-As the diet study was undertake; in the month of 

D.ecember, the average diet revealed a high intake of ragi (About 20 ozs. ), 
. ;supplemented with a small intake of other cereals (such as jowar, maize and 
' wari) and a meagre consumption (less than 1 · 0 oz.) of pulses: Pulses are 

consumed by 11 families only. · 
(b) Protective Fooas.-Thoughduringwinter months (November to February) 

the food position in the Dangs is considered to he the best, the intake of ' pro­
tective foods ', such as fresh vegetables; milk and milk products, is almost 
negligible. Only 8 families take milk and non-leafy vegetables. Frwit intake 
is ni!. 

(c) Cooking oils.-As the intake of pulses and vegetables is very small, the 
Dangis need very little of vegetable oils for cooking. In fact, 15 out of 36 
families were not consuming vegetable oils at all. ' ;Khursani' and groundnut 
oils are the two oils commonly consumed. 

(a) Fleshy foods (and Eggs).-The Dangis go hunting only during the period 
of acute food scarcity, as in the summer months (March to June). Hence, 
they are perforce vegetarians for the greater part of the year. .The diet, there­
fore, revllals a total absence of fleshy foods and also eggs, ~xcept for a negli­
gibleintake(less than o·o4 oz.) of dry~fish, which is purchased occasionally by 
a few families- only. 

(e) Condiments ana Spices.-Apart from aalt, moderate amount (0·2 oz.) 
of red chillies is uood by all the Dangis families, to improve the palatability of 
the diet. 

(f) Tea.-Some of the families inhabiting the villages at the borderline area, 
were obs-erved to take tea, since sometime. 

(g) Thus, even during the winter months, when the {Qoq position is perhaps 
the best in ~he year, the diet is mainly composed of strachy foods, such as 
cereals, dais and root vegetables, with the almost total exclusion of the more 
essential ' protective foods '. ~ · - • "-
( iv) Nutrient Analysis--

(a) Adequacy (Caloric yield) of piet.-In view of tie nroderate activity of 
the adult Dangi, the energy yield of the diet in terms" of calories, is below 
the accepted requirements (2,600),- by over· 200 cafories in more than half the 
families, in spite of the very high intake of carbohydrates. The ·distribution 
of calories amongst the three pro~ate principles, indicates a preponderance 
of carbohydrates (85 per cent.) at the eXllenoo of proteins and fats. This is 
expla~ed. by the almost negligible consumrtion of coolcintl oil;s and animal foods, 
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in the diet. From the seasonwise study of their dietetic habits, it could he 
said that their diet from March to August (Summer and Monsoon) would be 
still more inadequat.e. ' · 

(b) Proteins and fats.-The intake of these proximate principles is much 
below the requirement, for the reasons mentioned above. : 

(c) Carbohyclrates.-'-Both the total intake of carbohydrates (500 g.) and the 
percentage of calories derived from them (85 per cent.) are undesirably high 
with the obvious effect of increasing the need of J3 group of vitamins in the diet. 

(cl) Cal'cium.-Thehighintake ofragi (about 20 ozs.) provides a considerably 
large quantity of assimilable calcium in the diet. Thus, in spite of almost 
negligible consumption of milk and milk products and fresh vegetables, the 
calcium content (2 ·o g.) of the average diet is above the optimum requirement. 
This may largely explain the very low incidence of both rickets in the very 
young children, and dental caries in school children. · 

(e) Iron.-The intake of iron usually depends upon, and mainly varies with, 
the extent to which fresh vegetables are consumed. As such, the Dangis' diet· 
should reveal a gross deficiency of iron. But as they are consuming, very large 
quantity of cereals (22 ozs.), the yield of iron is sufficient. Its intake ranges 
from 16 to 49 mg. The average intake of about 35 mg., could be considered 
as fairly adequate for this population. 

(f) Vitamin A.-In the absence of any significant .intake of protective foods 
in the diet, both vitamin A and its precursor carotene, fall f<.x short of the· 
minimum requirements. This extremely low intake (15 per cent. of optimum 
requirements) is perhaps responsible for the low resistance to and the compara­
tively high incidence of, infective diseases (such as conjunctivitis, chronic 
malaria, lung infections, etc.). Signs of vitamin A deficiency were frequently • 
observed during the clinical nutrition survey of the school·<hildren. 

(g) Vitamin B1.-The high intake of cereals provides sufficient 'vitamin 131 
(and perhaps other factors of 13-Complex) in the diet, It is found to be 
adequate even for the excessive amount 'lf carbohydrates. 

(h) Vitamin C.-The predominantly "starchy" diet- hardly provides any 
vitamin C in the diet. The intake (about 10 mg.) is extremely low. 

(v) Pecularities of C)oking-

Whereas the cereals, pulses and fresh vegetables are prepared in the usual way, 
the wild, hairy tubers are treated in a rather peculiar manner, ,lefore being 
consumed. These tubers such as 'Kadukand ', 'Vazkand' etc. (h<Ior ging to the 
genus Dioscorea) are boiled in water, peeled and then cut into small pieces. The 
latter, wrapped in a muslin cloth, are then put in a "topli" (a shallow bamboo 
basket). This basket is then immersed in the river water (!l"ar the bank) and kept 
there overnight .• Next morning, it is brought back and cooked in . water. The 
extra-water is discarded and the cooked vegetable, after being salted, is consumed 
as such. It is" estimated that about half the quantity (by weight) is lost in the 
heavy peeling of the thick hairly skin of the tubers. This peculiar method of 
cooking the tubers by all the Dangi families may be the result of their belief that 
the outer coverings contain some hitherto unknown, water-soluable poison. 

(2) Dietetic ccnditions in the Resi<lenti'll Institutions (schooll.ostels)-

A. The Set up.-There are t~ reside'iitial institutions, in the who!e District. 
and as mentioned earlier, all of them are situated ~t Ahwa. Only Dangi childre• 
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are admitted to these hostels. The salient features of each, are summarised 
"'below:- • 

(i) The Central lhvern~t Hostel.-A small hostel is atta:ched to the Gove:n­
mental primary school. There were 120 students .on roll m the school durmg 
our visit, out of wliich 33 boys (between the_ ages of 9 and 12) were inmates of 
the hostel. Rs. 20 per month is the sanctioned ·grant,. to meet the expenditure 
oniood and fuel (as also petty toilet necessities). At present, a Senior teacher of 
th,e school is in-charge of the hostel, although a post .of a Superintendent is recently 
~auctioned by the Government. · 

(ii) The Mission "oarding Sol10ol.-Two American Missionaries (Mr. & Mrs. 
Shull) are at present managing a primary school and two ho~tels (one for boys 
and another for girls), founded in 1907. There were 115 students on roll in the 
school on the day of visit, out of which 49 (38 boys and 11 girls) between the ages 
of 9 and 12 were inmates of the respective hostels. The school, but not the hostel, 
gets a grant of about Rs. 125 per month from the Government . Cooking is done 
by the inmates, by turns. The school owns a plot of land on which, cereals and 
vegetables are grown. The produce is utilised for the inmates themselves, thus 
reducing the cost of the hostel diets: 

(iii) The Swaraj Ashra~.-This Ashram,. !ike any other Swaraj Ashram, has 
been founded, and managed, by a trained group· of social workers affiliated to 
some central organisation for rural uplift. The Ashram, in addition to organising 
classes in vocational training, maintains a ,primary school and a hostel. There 
were 90 students on roll in the school on the day of visit, out of which 28 (25 boys 
and 3 girls) almost all above the age of 14 years, were inmates of the hostel. 
The school, but not the hostel ge~s a grant of Rs. 500 per year from the Govern­
ment. Inmates are trained to help the cook in particular and the Ashram 
management in general, in the efficient maintenance of the hostel. 

B. The Mode of Study.-During the visit to each hostel, all the essential roints 
in the ' set-up ' of the hostel, were noted down. In rarticule.r, the cooking arrange­
ments, the pantry {if any), the distribution of meals in the whole day, and the 
manner of SUfervision of the diets, were recorded on the spot, after interrogating 
the workers concerned, whenever necessary. The timings of the meals were also 
noted down. 

In addition, a standard form prepared by the Department, (Aprended separately 
for the collection of a ten-days ' dietary data, was handed over to the respective 
management&. The forms, after ~ing duly filled in by the latter, were collected 
during our stay at Ahwa, (Aeppndix G). 

From this data, the existing diet per head per day has been worked out for all 
the four hostels. These diets_ (four in all) together with their nutrient analyses 
as also tho recommended diets for the three hostels, are enclosed herewith 
(Appendix H). 

C. "The Diet.-The salient features of the existing diet conditions in these 
institutions, are given below :- , · • 

(i) Central Government Hostel.-The usual menu for any day in the week 
consists of just two meals. Jowar 'bhakar' and dal (or 'usal ') are served at 
every meal. Vegetab~~s are. serv~d once a week, and a feast is arranged, once 
a month. Though rag118 available l!l. the open market and though it is consumed 
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in abundance by the Dangi familie~_,:partioularly during this period(September­
Februa.ry) of the year, it is not secured for the inmates, for whom, only the rationed 
cereals are purchased. Even here, only the cheaper ones such as jowar, are 
preferred to rice and wheat, hence, cooked rice and wheat 'ohapatis' are served 
only occasionally. No fleshy foods or eggs are served. -. ..... ~ 

The diet thus totally ·la,oks hi _ 'protective foods ' and is entirely composed of 
starchy foods. 

- . . 
The diet is inadequate in calories and in almost all the minerals and vitamins. 

(Vi) The Mission Boarding ·S'ckool.-The day's diet is distributed bet\"veen 
three meals-the breakfast, the lunch and the evening meal, on the line of western 
countries. As the cereals, such as jowar and ragi are grown on their own plot of 
land, the inmates are assured of getting these cereals almost daily in the menu. 
A small quantity of vegetables (also grown by them, except during summer) 
is served daily at lunch time. However, in the girls hostel, leafy vegetables 
are served, whereas in the boys -hostel, an almost equal amount of ' other ' 
vegetables (i.e. fresh non-leafy varieties) are served. Jaggery is used with wheat 
flour in the preparation of ' conji ' which is served at breakfast time. 
Meat or fish was served only -once during the particular ten-day period for 

which the dietary data has 'be~n. rec~ived from the hostel Superintendent. A 
small quantity .(9 · 7 oz.) of skim milk powder is given in the form of reconstituted 
skim milk. The slfun milk powder is imported directly from foreign countries. 

The diet is inadequate in calories 'and the intake of animal proteins, fat, 
vitamin A and vitamin C is very low, due to the meagre consumption of' protective 
foods' such as animal foods and fresh vegetables, and cooking oils. 

(iii) Tl!e 8waraj Askram.-The diet for the day is well-distributed between 
the breakfast, the lunch, the afternoon 'tiffin ' and the evening meal. The ., 
choice and variety of foodstuffs included in each of the above, as also the timings, , 
appear to be well-planned. However, the quantities in almost all the oases are · 
insufficient. On the other hand, i~ is encouraging to note, that the management 
has arranged for some snacks daily between the two main meals, and fresh milk 
(4•0 ozs.) on alternate days. Ragi is not consumed by them as only the rationed 
cereals are purchased by the management. Appreciable quantities of fresh 
non-leafy vegetables as also fruits (bananas, dates etc.) forni a part of the diet. 
The vegetables, though grown by the Ashramites, are not sufficient for the hostel ; 
hence, permanent arrangements are made to secure them regularly from Gujarat. 
A fair amount of vegetable oil (usually ':Khursani ') is used, for cooking purpose. 
Being an Ashram, fleshy foods and eggs are excluded from the diet. 
The diet is inadequate in calories, and the intake of animal protein and vitamin A 

is very low, due to a meagre consumption of' protective foods.' 

(3) Clinical Nutrition Appraisal of the School Children-
(i) There ~e about 90 primary schools (70 Government-owned and 20 Govern­

ment-aided)/!). the six ranges of the District with a total of about 3,100 children 
on the rbll. On the advice of the Deputy Educational Inspector-cum-Adminis­
trative Officer for the District, a few representative schools were selected 
from the different parts of the District, and all the children present in each school,: 
on the day of visit, were surveyed at the school premises by the ' Rapid method' 
of clinical nutrition assessment. Altogether, 475 children-368 boys and . 
107 girls (over 15 per cent. of the total) were so examined. Most of them full 
between the ages of 7 and 14 years, 
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(ti) The distribution of theso childre~:~ w· the three grades of nutritional status* 
iB given, in the following table :- · · · 

Distribution in dif!eront gra.dee • . . 
Number examined. 

·-
' ' Gradel. II m II and ill 

No. Per cent . N'o •. Per cent. No. Per cent. Per cent. 
• 

c 
Doys 368 66 17 282 77 22 6 83 

Giria 107 18 17 sa.-·· 77 .. &-· .. 6 83 .. 
.. 

Tot&! 475 82 17 365 77 ., 28 6 83 

From the above, it is evident that just one out of every six Dallgi children 
(whether boy and girl) depicts good health and physique (17 per cent.· in Grade I). 
The majority of the remaining show generalised undernourishment (77 per eent. 
in Grade II) aJ].d the few others show definite evidence of one or more deficiency 
states (6 per ceut. in Grade III). : ' : 

. (iii) The details of the clinical findings, pa;ticuiarly the sighs and symptoms of 
nutritional deficiencies commonly observed an;tongst ~ese children (in Grades II 
and Ill) are given below :- · · 

Children in Grade II. 
Signs and symptoms 

Children in Grade ill. 

of nutritional 
deficiencies. 

Boys. Girls. Total. Boys. Girls. Total. 
No. Per No. Per No. Per No. Per No. Per No. Per 

cont. cent. cent. oent. cent. cent. 

i"Poor Musculature. 136 37 86 34 172 36 11 3 4 4 15 3 

tDef. Subo. Fat. .. 220 60 69 64 289 61 18 6 6 6 23 5 

~Dry 
skin. 

and rough 38 10 4 4 42 9 19 6 2 2 21 4 

tXerosis of Con- 14 4 1 
junotivae. 

1 15 3 11 3 ll 2 

tBitot's spots 4 1 4 1 3 1 1 1 4 i 
tNight blindness •• 2 1 1 1 3 1 

Angular stomatitis 7 2 7 1 
- (Vitamin B1 deli· • 

oienoy). 

6 1 2 2 7 1 

Mild anaemia .. 10 3 2 2 12 3 2 1 1 •• ! • 3 1 

; •Gra.do I (Physique and General Health, good). 

' Gra.de II (Undernourished). 

Grade ill (Evidence of malnutrition-single or multiple deficiency states, prlliOnt). 
t Indioate evidence of generalised undernourishment. 

• tindicate evidence of vitamin A deficiency. · 



The above table reveals a very high prevalence of generalised undernourislunent. 
Apart from the above, vitamin A deficiency is the only other significant and specific , 
deficiency state, observed amongst them. This is mainly due to the almost negligible 
intake of ' protective foods', such as fresh vegetables and fruits, milk, and fleshy 
foods. ·• 

The other dE!tails regardiUg the clinical findings in the individual schools are 
tabulated rangewise in table I of Appendix J. From the figures given therein, 
it could be seen that the health of the Ahwa (District town) children {s slightly • 
better than that of the children belonging to the vjllsges .. 

(>iv) Incidence of clinical signs whose nutritional origin is not yet definitely. 
established. :: 

Number. Per cent: 
Dental-oaries . . . 24 5 
Muddy conjunctivae · 47 10 
Pigmentation of conjunctivae 17 4 
Pigmentation of tongue ... 10 2 

In spite of the minimal intake of fresh vegetablee and milk, the incidence (and 
degree) of dental caries amongst this group of growing population, is significantly 
lower than in a similar woup of ;Bombay School Children. It is amply explained 
by the high consumption of Ragi---1' millet, whose calcium content is about 10 times 
more than the commonly consuilled cereals and millets. 

The clinical importa:nce of muddy conjunctivae and pigmentation of the 
conjunctivae, is not quite clear in the assessment of nutritional status. However 
the former is usually associated with low economic group l!f population and, either 
the exposure to glare, or insanitary conditions may perhaps be predisposing factors. 
On the other hand, pigmentation of conjunctivae, is seen both in the ill-nourished • 
as well as healthy individuals. The nutritional significance of this condition 'Still 
remains to be established. 

(v) In the clinical examination, observations such as the presence of certain 
diseased conditions, as also the enlargement of spleen, were recorded so as to 
secure more precise information regarding the prevailing status of health of the 
Dangis in general. In the following table, details regarding the incidence of 
certain commonly observed abnormal findings, are given :-

Diseased conditions. 

Enlargement of spleen 

Scabies etc, 

Pyorrhoea 

Boys Number. Girls Number. Tota.l Number. Per oent. 

42 

9 

8' 

11 

1-

2 

53 

10 

10 

11 

2 

2 

Spleen was palpable in every (out of 9 children. Ristroy of malarial infection 
was given by almost all of these (11 per cent.) children. Skin infections such as 
scabies, ringworm, impetigo etc. were extremely uncommon; so also tho incidence 
of Periodontal disease (pyorrhoea). However, it is interesting to note from the 
above .table, that for every one of the above abnormal findings, the incidence 
amongst boys was much more than amongst girls. 
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(4) Health conditions in the Dangs-

(i) The figures for vital statistics were not available in the office of the Chief 
Medical Officer, Daogs. 

(ii) However, from the. Quarterly Returns (for the different ailments) main­
tained at the Government dispensaries, as also from the examination of patients, 
it was gathered that the commonly observed ailments and diseased conditions 
could .be grouped as follows :-

(a) Malaria and othsr infective fevers ···} el 
(b) E · -~ ct. " Extrem y common. ye 11ue Ions •• • • •• 

(c) 'Coughs and Colds' ... } 
(d) Dyspepsia ••• Quite prevalent. 
(e) Tropical ulcers •.. 
(f) Diarrhoeas (non-specific) •.. } 
(g) Anaemia •. . Present, but not very common. 
(h) Scabies, ringworm, eto.... ... 

1 Prevalent amongst the 
(j) V.D. ••• J ' borderline ' tribes. 

(k) Rickets • • •l 
(l) Night blindness •.. }Occasional occurance. 
( m) Malnutrition ••. J 

(iii) In the opinion of the Medical Officers 1/C of_ the various dispensaries, the 
incidence of malnutrition was not high. 

Apart from the occasional occurance of night blindness amongst children 
(particularly in summer), anaemia of secondary type and rickets, the incidence 
of gross nutritional disorders was negligible. 

· (5) Sampson Dispensary, Ahwa-
(i) Being the District town Dispensary, it is the biggest Dispensary in the 

Dangs. 
(ii) Staff -one Licentiate Doctor assists the Chief Medical Officer in the main­

tenance of this Dispensary, in addition to the usual staff consisting of a com­
pounder, a nurse, a midwife, eto. (the details are given in Appendix K). 

(iii) Though the conversion of this Dispensary to a cottage hospital is not yet 
effected, the Chief Medical Officer (Dr. K. K. Shah) has been endeavouring to 
hospitalise a few deserving patients in the small rooms (behind the Dispensary 
premises) since 1947. These patients are being treated with the limited nursing 
and other staff, sanctioned for the Dispensary. 

(iv) On the day of our visit, there were 40 in-patients. 

Male 13 (in a separate big room). 

Female 

Maternity 

Children 

12} 
2 Accommodated in two adjoining rooms." 

13 

• 

(v) Most of them were admitted for either fever. conjunctivitfs, tropical ulcer, 
diarrhoea and/or general debility. Ans6mic condition of varying "degree was 
observed in almost all of them. Enlarged spleen has been observed in some· 
dry skin and angular stomatitis were present in a few cases. ' ' 
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One male patient who showed evidence of apprehensive insanity (melancholia), 
was isolated in a distant room. 

(vi) Mter a detailed clinical examination, instructions were given to the Chief 
Medical Officer regarding the dietetic and nutritional treatment for tho cases show-
ing deficiency states. .• . 

(vii) Hospital Diets.-The revised diet scales for the Civil Hospitals, have been 
introduced for the in-patients since September 1951. The staff ,llas been 
experiencing difficulty in securing bread, ' Nagli ', fresh milk and vegetables. 
'Dairy Pride ' brand of full cream milk powerd is used, to replace fresh milk in 
the diets. • 

(viii) From amongst the typically anaemic patients, a few were selected for 
complete haemotologic and other examinations. • 

(~) Laboratory Investigations (at Ahwa)-
(i) In view of the availability of suitable in-patients at the Sampson Dispen­

sary, a few cases mentioned above, were taken up for laboratory investigations. 
The details about the number of different examinations carried out are as under:----

Nature of examination. 

1 

With stool examination 

Without stool examina.tion 

Stool examination alone 

Total •• 

Complete 
blood 

examina-
tion. 

2 

2 

5 

7 

Blood smear 
exam ina-

tion. 

3 

3 

2 

1 

Stoo!exa-
mination 

alone. 

4 

3 

3 

~--

TotaJ. num-
ber of 

patients. 

5 

4 

6 

3 

13 

(ii) Details about the ages, sex, clinical history, clinical findings, etc. are given 
in Appendix·L. 

(iii) From co~:~solidated tables (Appendix L) it is evident that microcytosis 
with varying degrees of hypochromia (deficient haemoglobin) is the common 
finding; spleen was palpable ouly in a few of these patients. 

Examination of stools did not indicate any evidence of helminthic infection 
(such as Ankylostomiasis), to explain the anaemic condition. 

(ivJ In. ~ur opinion, therefore, dietetic deficiency (mainly iron-deficiency) 
appears to be the most important cause of ai~Bemia, apart from malarial infection. • 

(v) School.Ohildren.-Haemoglobin estimation and blood smear examination 
of 4 ai~Bemic school children, and stool examination of two children, were also 
carried .out. The detail findings are given in Appendix M. There was no evidence 
of helniinthic infection to explain the anaemic condition. 



(7) Medical Fnciliti'JS in t'he Dang.~-
(i) In addition to the D!spensary at Ahwa, ~here ~re thre? other D_ispens~es 

at Subir, Waghai and Bardipada. The last one IS eqUipped mth a mobile hospital 
unit for medical relief work from village to village. 

(ii) Each Dispensary is iii-charge of a Licentiate Doctor assisted by the usual 
staff sanctioned for any rural Dispensary. 

(iii) The medical stores· is satisfactorily equipfed with the medicines. 
But, there was hardly any stock of vitamin tablets, except at 'the Sampson 
Dispensary, Ahwa. · -

(iv) Since January 1951, the Medical Officer at Waghai, has treated about 60 
oases as in-patients, at tho dispensary premises. -

• (v) The Medical Officer in-charge Bardipada Dispensary'is supposed to visit the 
different villages in the Bardipada Range, in the hospital van, for five days in a 
week. On the 6th working day, he dispenses medicines to the looal out-patients. 

(vi) The Chief Medical Officer is also in-charge of the Public Health Unit of the 
District. In this unit, two Licentiate Doctors carry out the field work of rural 
medical relief, which includes distribution of vi•amin tablets, certain stock 
mixtures and tablets, D. D. T. spraying etc. 

(vii) In the absence of any facilities for operative treatment in the Dangs, 
the Surgical patients are advised to go to Bilimora (about 60 miles from Ahwa). 

v. RUMMARY FINDINGS. 

A. Food habits of tlw Dangi Famt1ies.-(l) Dangis are vegetarian perforce ; 
they resort to fleshy foods, whenever an opportunity arises , as in the food scarcity 
period of summer months. 

(2) ' Nagli 'is the staple food for the greater part of the year. Maize is grown and 
consumed at the end of monsoon. 

(3) Though almost e¥ery family possesses a cow, milking of cows is not practi­
sed ; besides, the milk yield is also poor due to lack offoder; hence, intake of milk 
and milk products is negligible. 

( 4) In the absence of adequate amoUllts of animal foods, the diet is mainly 
oomposed of starchy foods, such as cereals, dais and tubers. 

(5) Except for a few fresh vegetables (grown aroUlld the hutments), the 
intake of fresh vegetables and fruits, is also comparatively negligible. liowe¥er, 
a few tubers {belonging to the Genus Diosrorea) are commonly consumed during 
the summer months, when fresh vegetables are rather scarce. 

(6) '!'he diet is inadequate in quantity, though it is excessive in cereals and 
starchy tubers. This is mainly due to an almost total absence of cooking oils and 
animal foods in the diet. 

(7) The diet reveals a deficiency in proteins (mainly animal proteins) fats 
vitamin A, and Vitamin C. ' 

{8) T.Ite calcium content of the diet is high, in. BJ!ite of negligible intake of milk 
and. mill!: pro~ucts . ~nd _fr<;Sh vegetabl_es. This I!' due to a very high intake of 
oalmum-rich Nagh . Similarly, the mtake of Iron and Vitamin :ij

1 
is just 

adequate due to a very high consumption (about 22· 0 ozs.} of cereals. 
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B. Dietetic conlitions in the three residenttal institutions (at Ahwa).-(1) ' Nagli' 
an unrationed millet is not made available to the inmates of two hostels, because 
the Central Government Hostel and the Swsraj Allhram purchase only rationed 
cereals. However, the mission school authorities grow this millet in their farm, 
hence the mission school children con.sume this cal<. ium-rich millet. 

(2) The intake of ' protective foods ' is more than in the DSIU!i familie<~. This 
is mainlv due to the efforts made by the hostel authorities (mission school and 
Swaraj Aahram) ·to grow fresh vegetables near the premises. 

(3) Similar to the Dangi families, the inmates are perforce vegetarian.s as fleshy 
foods and eggs are not served to them. Occasionally, a small quantity of meat or 
fish is served, howevar, to the inmates of the mission hostels. • 

( 4) The caloric yield of all the diets is inadequate, though Cl!CeBSive in carbohy­
drates. This is partly~ue to a very meagre int&Ke of animal foods and cooking oils. 

(5) The management of the Swaraj .Ailhram has arranged for some aftemooa 
'ti1l.in' (from bananas, ground-nuts, detes, 'chana' eto.) daily, and fresh milk 
(4· 0 ozs.) on alternate days. 

C. Nutritional Status of the Dangi Schoo! Oht'ldren.-(1) Whereas the quarterly 
returns in the Government Dispensaries do not suggest a high incidence of mal­
nutrition amongst the child patients, generalised undernourishment, stunted growth 
and marked deficiency of vitamin A were evident during the clinical nutrition 
examination of school children. 

(2) The children of Ahwa town (inmates of the hostel) show a slightly better 
health and physique, than those belonging to the villages. It may be ~lained by 
the greater consumption of ' protective foods ' by the former. 

]). Health of the Dangis.-(1) Malaria and other infective fevers, conjunctivitis, 
non-specific diarrhosas, tropical ulcer, ' coughs and colds ', dyspepsia and general 
debility have been found to be the common major ailments amongst the adults. 

(2) Apart from the occasional occurrence of night blindness amongst children 
(particularly in summer), rickets and anremia of secondary type (particularly 
amongst mothers), the incidence of groBB nutritional disorders has been 
in.signifi.cant. 

(3) Protruded abdomen (' pot belly ') has been very common amongst the women 
particu!srly the mothers. It may be the result of improper post-natal care. 

(4) E'11idence of malarial infection in the children is rather uncommon, except in 
the Bardipad a schocl children. 

(5) The incidence of non-nutritional diseases, sue!:> as chronic malaria, scabies, 
pyorrhosa, etc., has been found much more common ir beys than in the girls. 

E. LabMatory jlnlings.-(1) Examination of stool samples did not indicate any 
evidence of helminthic infection (such as Ankylostomiasis). 

(2) Haemetological examination indicated that secondary anremia (due mainly 
to iron-defici~ncy) was present in most of the patients, Similar examination in the 
qlinioallr anwmic school children showed no :pathognomonic abnormality. 
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VI. REOO:MMENl>ATIONS. 

In genera 1, the present state of affairs in the Dangs District is duo to poverty, 
ignorance, superstition, scarcity of goo_d drinking water an~ lack of protective foods. 
The nutritional status of the schoolchildren and mothers, 1s poor, and every effort 
should be made to impro~e their health. The following recommendations are 
mainly based on our obseryations and in effect, are only a continuation of t~e 
ameliorative measures which have already been taken up by the Go~ernment m 
the Dangs District. 

A programme of ' mid-day meal ' in the schools is an effective way of improving 
the health of schoolchildren, apart from inculcating propel food hBbits in them. 

(A) Ameliorative Measures.-1 Ragi ( 'Nagli' ) upto 4 ozs. should be gi~en 
free to every schoolchild throughout the District. Free if possible ; at subsidised 
rates, if necessary. 

(2) Similarly, vitaD;lln. tablets--.1 of A-D and 1. of B-0 (prepared by HaJIB?ne 
Institute) should be diStributed to the undernourished children under medical 
supervision. 

(3) Skim milk powder (1 oz.) should be distributed to undernourished children 
and women particularly mothers, through the agency of a Health visitor. 

( 4) The system of part-payment of the wages in kind, to labourers (working 
on roads or in the forests, ete.) by giving fresh vegetables (upto 4 ozs. pn head 
per day) - should be introduced. It will provide essential nutrients to him and 
his family, and will at the same time, foster better food habits. 

(B) Medical and Public /Iealtb Measures,-(1) To continue the D. D. T. 
spraying campaign till malarial mosquitoes are almost completely eliminated. 

(2) To establish hospital facilities at the District, town of .Ahwa. 
(3) To pro~ ide more Mobile Hospital Units-for the relief of the villages in the 

interior. This is particularly necessary for the East and South-East areas (mainly 
Gulkund range). 

(4) The appointment of a Health Visitor is particularly recommended in connec­
tion with the distribution of milk powder to tile mothers and to advise them in 
proper ante-natal and post-natal care and in the care of children. 

(5) The Government Dispensaries may be more adequately stocked with vitamin 
and iron tablets (for n~tritiona! disorders ~eluding anremias), sulphonilamide 
paste (prepared at Haffkine Institute) for tropical ulcer and the newer antibiotics 
and sulphonamides for the check and rapid cure of the infectious eye diseases. 

(C) Residential In~titutiori!.(Hostel,;).-:-?n :he basis of study of the dietary habits 
as well as the econonuc conditions prevailing In the hestels, two diet scales have been 
recommended for them (vide reference Appendix H). 

(J?) Intensive study _project.-~ereas the data collected by the Department 
durmg the 10-days, pertod of stay, 1s adequate for suggesting the measures detailed 
above, a wel1-p~nned proj~t for an intensi':e study of the effects of these relief 
measures on their food habits and health, 1s very essential. For this purpose, 
a suitable place near Ahwa may be selected from where the educational, 
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socio-economic, agricultura~ and relief measures could well be co-ordinated to 
maximally benefit t:lie population of the Dangs District. Such a study would include 
a detailed diet survey of the families in selected villages during a 'ten-day' period in 
two different seasons of the year. This is necessary as the dietary habits consider­
ably vary during some parts of the year (e.g. March to May), when the food 
condition is extremely difficult. The experience gained from such a study project 
could be fu.rther utilised for a similar diet and nutrition study of the population 
groups in the schedule areas of certain other Districts of the Bombay State. 

(E) Educational Measures (through Health Visitors).-(!) To induce the families 
to grow seasonal vegetables (and fruits) throughout the year. 

(2) The necessity of consuming milk and milk products (including ghee, butter) 
should be stressed ; simultaneously they should be induced to practise milking of 
cows regularly. 

(F) Agricultural Measures.-(!) Paddy and other cereal crops may be introduced 
but not at the expense of the existing calcium-rich Ragi crop. 

(2) Growing of oilseeds such as groundnuts, nigerseeds (' Khursani ') and 'til' 
should be encouraged, so as to provide the necessary cooking oils and the protein-rich 
groundnuts to the Dangis. 

(3) Advantage should be taken of Dangis' liking for eggs by providing healthy 
' Poultry ' to the individual families at subsidised rates. Eggs will thus provide 
a comparatively cheap source of animal proteins. 

( 4) To provide adequate fodder to the milch cattle of the District. 

Bombay, 30th June 1952. 

M. V. RADHAKRISHNA RAO, 
M.B.B.S., Ph.D., B.M.S.(I), 

Assistant Director, I/C Department of Nutrition. 
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APPENDIX A. 

DETAILS OF ToUB PRooRA.MliiB. 

Tour Programme of the Assistant Director in-charge_ Department; of Nt~trilion 
in connection with the Nt~tritirm Bwrvey of the Dangs. 

December 1951. 

16th Sunday Leave Bombay by Saurashtra Express at 7-45 ~.m. 

17th Monday 

18th Tuesday to 20th 
Thursday. 

21st Friday 

wo-11 Bk 0 26-2 

Arrive Bilimora at 12-30 noon. 
Leave Bilimora for Ahwa by road at 2-0 p.m. 
Arrive Ahwa in the evening (about 6-30 p.m.). 

Joint discussion with the Collector of Dangs and the Chief 
Medical Officer regarding the details~ of the proposed 
nutrition survey. 

Visit to Government Hospital, Ahwa. 

Nutrition survey of school children and visit to villages. 

Leave Ahwa for Bombay ilia Bilimora. 
Arrive Bombay by Saurashtra Express at 9-0 p.m. 
Dr. V. N. Jai and Shrimati S. Udas will stay on at Ahwa 

to continue the nutrition survey work. 
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APPENDIX C. 

RANGEWISE J)ETAILS OP VILLAGES, BOJIOOL AND DIBl'ENSABIES VIlll'rE:D. 

Number o!fnmilies Number Diotri&utioa 
ofSohool ofDiopen. 

Range. Name· of the Village. rith ran Children A arlo.. 
Visited. information. ltll'Ve)"'d. 

I 2 3 -. " 5" 8 

A.hwa Ntl. Nil. .229 I 

Gondahihir I I Nil. 

Ah- Dholidhod 2 2 Nil. 

Bhisa l! 2 Nil. 

Piplamal 2 2 Nil. 

Borketh 2 2 Nil. .... 
6 9 9 229 J 

{"- . : .. 2 2 Nil. . . ... 
Ga!kund ' · Lahanchriya ~ 2 Nil. 

Galkund 2 2 Nil. .. , .-
3 8 6 Ntl. Nil • . 

r·bir 
3 2 19 I 

Sultior • . Pipalc!ab&d .. 2 2 . 18 . .... 
Khambla ' ' 50 

3 9 8 87 1 

r•rdip&d& 
2 I IS" r 

Bal'dipada. • . Kn!ibel I Nil. Nil. 

Dhongiamba. 2 2 21 

3 5 3 34 1 

rmpri 
2 2 21 Ntl. 

Pi.mpri • • Goulliya " 3 2I 

Nadagk.b&<ti 3 I 15 .... 
·a·. 9 6 57 Nil. 

{Waghai I 1 47. I . 
Waghai ... 

R.a:-??has 3 3 21 .. 
2 4 4 68 I 

Total 6 20 • 42 . 36 475. ••• 
KO·D Bk 0 2~-!s . .· 
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APPENDIX 

STATEMENT SBOWI'-G l>IET IN OZS- l'EB CONSUMl'TloN UNIT l'EB l>AY 

Family No, Serial No. ltagi, Jowar Maize Wari. Poises. Leafy vrge. 
table, 

1 1 8-9 8.9 .... 
2 2 9.0 4.5 1.3 

s 8 14-7 1.5 

' 4 21.8 

ll ll .... 20.0 8.4 

6 6 25.4 

7 7 25.3 • 0 •• 0 •• 0 

.8 8 24.0 4-8 

10. 9 25.0 2•2 

11 10 19.2 5.3 .... 
12 11 18.4 7.9 

18 12 ,,6 . 4.1 3.2 4.6 

14. 13 27.6 .... 
15 14 16.9 •• 0. 

16 15 22.4 

17 16 23.4 

19 17 25.0 

21 18 28.7 .. '. 
22 19 23.0 .... 
23 20 20.0 

0 0 0. 

24 21 26.0 .... . ... 
25 22 21.0 .... • • 0. 

29 23 26.1 

30 24 32.4 .... 
Sl' 25 30.0 .... . ... 
32 26 28.0 3.3 .... . ... 
33 27 18.2 .... 
34 2~ 23.5 ~-0 

35 29 28.0 ... , . . ... . ... 
36 30 31.0 

... , -
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011' THE 36 li'.A.MILIES SURVEYED IN DANGS DIBTRIOT. 

Rootvege ... 
table. 

.... 

.... 

o o I o 

-. . . . 
.... 
0 0 I o 

. . . . 

. . . . 
~·· 

0.4 

I o I o 

. . . . 

Othervege· 
table. 

• 0 •• 

• 0 •• 

4.5 

6.0 

4.2 

.... 

. . . . 

4.8 

8.2 

, 

. .... 
4.8 

,,5 

.... 
I 0 0 0 

.... 

4:4 

Fruit 

I 0 0 I 

.... 

.... 

.... 

. . . . 

. . . . 

.... 
0 0 •• 

.... 

.... 
0 o I I 

.... 

.... 
I o 0 0 

• • • 0 

. . . . 

. . . . 
0 • •• 

.... 

•• 0 0 

•• 0 • 

I • 

• 

Sugar and 
Jaggery. 

.... 
• 0 •• 

. ... 

.... 

0 o I • 

• 0 •• 

. ... 

. ... 

.... 
o o I • 

. ... 

.... 
0 I I I 

•••• 

Vegetable 
oil and fate. 

. ... 
• 

0.2 

. ... 
0.3 

0.2 

0.1 

I o I 0 

.... 
0.3 

.... 
0.1 

0,2 

0.2 

0.2 

0.2 

.... 
o.a 

. ... 
0.3 

0.2 

0.1 

0,8 

0,11 

0.1 

Milk 

.... 

4.2 

li.S 

4.2 

2.2 

.... 
6.2 

.... 
6.1 

. ... 

. . . . 
0. '. 

llried 
fish. 

. .... 

. ... 
0.1 

0.3 

0.1 

.... 
0.1 

O.ll 

.... 
0.1 

.... 

.... 

0.1 

0.1 

0.1 

.... 

. . . . 
I o I 0 

.... 
0.1 

. ... 

. . . . 
0.04. 

Red • 
chillies. 

0.4 

O.ll 

o.a 

0.8 

0.4. 

0.4 

0.3 

• ••• 
0.4 

0.3 

., .. 
0., 

..... ~ 
0.2 

0.4 

0,, 

0., 

.... 
o.8 

o o I I 

• 0 •• 

o.a 

0.8 

0.4 

•••• 
O.ll 

•••• 

0.4 
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- l'amlly No, S•riat No, Jowar 

37 31 21·3 

:-' ss 32 11.0 • •••• 

39 33 2l:o. 2.6 

. 40 34 6.3 8.3 

41 35 17.0 

42 36 14.0 

Average 20.3 0.7 

Minimum 

to to 

l!allim'UDl 32.4 9.0 

Number off&milieo 34 4 
OODIJuming. 

Maize Wari. 

0 ••• 

••• 0 •• 0 0 

. . . . 
. 1:7 

0.7 0.8 

.... 
to to 

7.9 20.Q 

5 2 

Pulseo. 

l.j 

0.5 

2.3 

3.2 

-0.8 

to 

5.0 

11 

Leafyvege· 
table. 

.... 

0.13 

to 

4.6 

I 



D-oontd. 

Root vege- Other vege. 
table. table. 

Fruit. 

. . . . .... 

. . . . .... 

0.01 1.0 

to to to 

0.40 6.0 

1 8 •• 0. 

23 

Sugar and Vegetable l!llk. 
Jaggery. oil and fata. 

0.2 

0.2 2.8 

0.2 3.4 

0.1 

0.6 

0.1 0.9 

to to to 

0.5 6.2 

22 8 

Dried 
tlsh. 

0.1 

0.04 

0.04 

to 

0.3 

13 

-

Rod 
ob.illieo. 

0.2 

0.3 

0.2 

0.2 

..... 
to 

o.C 

23 



Reference Serial 
No. _No. 

1 1 

2 2 

3 8 

4 4 

6 6 

6 6 

7 7 

~~ 8 

16'" 9 

11 10 

12 11 

13 12 

u 13 
~-

15 14 

16 15 

17 16 

19 17 

21 18 

22 19 

23 20 

24 21 

26 22 

29 23 

30 24 

~- 26 

32 26 

33 27 

34 28 

.Al'l'ENDIX 

- STA!rE!dENT SJIOWIN'G THE N'O'TllmNT ANALYSIS OF THE DmTS 

Protein 
{in g.). 

46•8 

'&H, . 
42•4 

46•1 

69•1 

67•2 

69·6 

86·4 

70·0• 

56·7 

68·1 

62·7 

68·1 

36·6 

46·6 

49·6 

62•8 

68·4 

64·8 

42·6 

59·3 

46·1 

63•4 

66·6 

61·0 

... 67•5 

36•4 

62·9 

Fat 
(in g.). 

8·7 

9·6 

12•7 

9•4 

23·3 

17•2 

18·2 

18·2 

.11·4 

13•6 

30·9• 

11•8 

11•5 

7•4 

9·7 

12·9 

16·4 

17·2 

20·3 

14·0 

26·4 

9·4 

16·6 

13·7 

20•6 

20·5 

10·1 

19·3 

.. ___________ _ 
Carbohydrate Calcium Phosphorua 

(in g.). (in g.). (in g.). 

383·6 0•93 1·43 

295·9 O·l2t 1·33 

351·4 1•49 1·32 

473·1 2·12 1·78 

477•6 0·45 6.28. 

568·1 2·46 2•10 

566•4 2·69 2·29 

600·4 2•53 2·64 

581·0 ,2·42 2•29 

519·2 1·64 2·00 

663·6 2·01 2•33 

249·5 1·13 1·23 

609·5 2·65 2·20 

375•6 1·66 1·37 

489·7 2·12 1·77 

511·6 2·22 1·86 

646·2 2·37 1•97 
• 622·9 2·70 2•22 

509•9 2·56 2•06 

443•6 1·93 1•61 

672·1 2•81 2·26 

468·3 2•04 1•72 

669•1 2·47 2·04 

706•8. 3!_06• 2•53 

661•1 2•83 2•32 

671·4 2•66 2·48 

394·9 1•71 1•40 

647·8 2•36 2•05 

·, ll.aximum • 

t Minimum 



~5 

E. 

011' THE 36 II'AMILlllS SURVEYED IN DANGS DISTRICT. ------
Iron Vitamin A Vitamin B1 Vitamin C Calories. 

Percentages. 

(in mg.). (in I. U.). (in I. U.). (in mg.). Protein. Fat. Carll<>-
bydmto. -----

• 
29•7 590 650 . . . . t 1798 10 4 86 

" 20·6 406 297 1476 14 6 80 
' 

26•6 370 649 1690 10 7 83 

35·6 598 895 31 2170 9 4 87 

26•2 690 392 2396 11 9 80 

42•0 729 1048 42 2656 9 0 86 

40•9 790 1004 33 2668 9 6 "85 .. 
41·5 604 974 2910 12 6 '!Q 

40·2 f13 1002 2706 10 4 86. 

32•2 433 768 2425 9 0 86 

32•6 003 757 2765 10 12 78 

32•5 7457. 216 t 83* 1315 16 8 76 

44·3 672 1128 34 2774 8 4 '88 

27•4 451 692 22 1716 '9 3 88 

33·9 514 896 2232 8 4 88 

35·4 539 936 2360 8 4 88 

37•8 571 1000 2544 8 6 86 
• 
43·1 579 1148 2879 8 6 87 

35•1 701 951 2441 9 7 84 

32·6 508 822 30 2070 8 6 86 

39·4 709 1071 2763 9 9 82 

84•4 582 863 31 2142 8 4 88 

39•4 571 1044 2640 8 6 86 

48·9 714 1296* 3217. 8 4 118 ... 
• 45·0 005 1200 3033 8 6 86 

44•1 593 1120 3140 f 6 86 

27·3 364 728 1816 9 6 86 

41·1 574 1020 2617 9 7 84 

(a) No ragi in tbo diet. 
(b) Consumption o£20 ozs. of' wari '· 
~c) Consumption ofleafy vogotabloo. 



Roference 
No. 

3il 

:w 

37 

38 

an 

40 

41 

42 

Av,eragc 

D'linimnm 

Maximum 

"'Maximum. 
t .M;inhnnm 

Serial 
No. 

:29 

30 

31 

3:l 

:l~~ 

34-

3:J 

:36 

(a) No rc;.gi in the d'et. 

Protein 
(in g.). 

56·0 

66·3 

4-1-·5 

23·4 t 

6:2·7 

69·6 

GH·O 

52·:~ 

OiJ· 6 

23·4 

86·4 

(b) tonsnmpt.ion of ::;O·o oz·. of· W<ll'i 

(') ('onsumrt.iun uJ le .. fy \·rgd'tble~ .• 

26 

Fat 
(in g.). 

25·2 

IG·i 

14·6 

4·9t 

20·6 

19· 1 

l~·fi 

22·0 

liJ· 7 

4·9 

30·9 

Carbohydrate 
(in g.). 

607·6 

686·0 

464· I 

24I ·4 t 

;,:n·o 

358·9 

398·2 

39,1·0 

500·0 

241·4 

701:·8 

APP~'.NDIX 

Calcium 
(in g.). 

2·63 

2·99 

2·02 

1·04 

2·25 

1·15 

0·30 

1· 5:2 

2·01 

0· I2 (a) 

3·06 

Phosphorus 
(in g.). 

2·16 

2· i>O 

I ·67 

0·88 t 

2·07 

1·62 

1·60 

1·81 

2·00 

0·88 

5·28 (b) 



Iron 
(in mg.). 

42·0 

49·4 

32·1 

W·7t 

40·3 

3.5·0 

36·5 

3L·4 

35•9 

16·7 

49•4 

Vitamin A Vitamin Bl 
(in I. U.). (in I. U.). 

Vitamin C 
(in mg.). 

Calories. 
.Percentages, 

ProWin. Fat. Carbo­
hydrate. 

·--~---------·-·----------------

560 1120 28fll 8 8 84 

795 1262 31 31.57 8 G 87 

464 852 2166 8 6 86 

269 tJ 440 ll03 t 9 ' 87 

633 996 2587 10 7 83 

567 675 1875 14 9 77 

739 653 1978 14 ·' 81 
~ 

382 ~~ 71 G J9b7 ll H .80 

764 870 2364 

269 216 ll03 

7457 (c) 1296 83 3217 
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APPENDIX F. 

AVERAGE DIET OF THE DANG! FAMILY. 

Department of Nutritirm, Government of Bombay. 

Composition and Analysis of Foods 

Subject-

1. Foodstuffs-

Ragi 
Jowar 
Maize 
Wa'ri 
Pulses and dais •.• 
Leafy vegetable ••• 

/ ~oot vegetables ... 
' Other vegetables 

Fruits 
Sugar and Jaggery 
Vegetable oils/fats 
Butter and ghee 
Milk, curds 
Fish (dry) 
Eggs 
Red chillies 

2. Nutrient Analysis-

Total Proteins 
Animal Proteins 
Fats 
Carbohydrates 
Calcium 
Phosphorus 
Iron 
Vitamin A 
Vitamin B-1 
VitaminC 

CALORmS 

(in g.) ••• 
(in g.) ... 
(in g.) •.• 
(in g.) .. . 
(in g.) .. . 
(in g.) ... 
(in mg.) 
(in I. U.) 
(in I. U.) 
(in mg.) 

3. Distribution of calorie&-

Proteins 
Fats 
Carbohydrates 

(in%) 
(in%) 
(in%) 

[per Head (C. U. 1) per Day.] 

Existing Diet. 
(in otmces). 

(December 1951). 

20'3 
o·7 
o·7 
o·6 
o·8 
0•13 
0'01 
1·o 

54·8 
1•6 

14•6 
499•8 

2·04 
1•99 

35·6 
767 
876 

9 

2349 

9 
6 

85 



APPENDIX G. 
DEPARTMENT Oli'NUTBITION, GOVERNMENT 011' BOMBAY. 

Statement slwwtng tile tot.al Da~ly I.ssue of Fool•tu.ff•for t.~eful!-Me<Jlserveil at the Institutwn on ten consecutive working ilays. 
(Date : From to ) 

.. Name of tho Institution : 
. .Address : ·. 

Name offoodstulf 

Rice 

Whoot 

Other oorool.s• 

Pulses• 

Total number of inmates : 

list day I 2nd d&y I 3rd d&y 4th d&y 5th day 6th day 7th day 8th day 9th day lOth day Remarks. 

Lbs ............................................................................................................................ . ·:. ·: ....... . 

Lbs ......................................................................................................................................... .. 

Lbs .............................. ~ ............................................................................................. , ........... . 

Lbs ......................................................................................................................................... .. 

Loofy vegotablos• Lbs. ........ ....... ........ ....... ............... ............... .. .. .. .. .. .. . .. • .. .. .. ... : .. .. .. .. . . .. .. . . . . .. .. .. .. · · .. • · .. · · ........ • • • • • • 

Root vogotablos• ... Lbs. .................................................................................................................................... • • ••• 

Other vegetables• ... Lbs. .............................................................................................................................. • .. · • · • • ••• 

Sugar a.nd Jaggory 

Vogotable oil.sffols 

~hes and butter 

Milk, ourds, eto. 

Moot and Fish 

Eggs ... 

Other foods 

Number of mool.s 
daily. 

Lbs. ................................................................................................................ , ....................... . 

Lbs .............................................................................. ; .......................................................... . 

Lbs. ........................................................................................................................................ . 

Lbs. ...................................................................................................................................... _ 

Lbo ........ : ............................................................................................................................... . 

Lbs. ................................................................... : . ................................................ • ................... . 

,~o. ··············· ··············· ........................................................................................................ : .. 

••••••••••••••• ............... ••••••••••••••• ••••••••••••••.•••••••••••••••••.•••••.•••• ~ .. ~ -l- •• •.• ••••.•••••••••••••••••••••••••••••• ·-
't. "" 

served .............................................................................. •r .: •••••• •• :~ •••••••••••••• •• •••• •• •••·•• ................ . 

•Please givo names in detail. 



APPENlJIX G---oco..ut. 
'rHE MF,NU FOR THE CONSEC'UTIVE WORKIN'G DAYS. 

~nning m"<tl ... 

t 

~-----------~~-~-~[:,_~g_i_''_'_d_•_Y_i_::_d:j 3rd da~ 4th day 5th day 16th day ~~th day I 8th day ~~ ~=h da~~-:~::k:__ 
i 

· _____ , ______ ! --
1 --~--,1-- I . I - ~----

' I : 

-- ____ J----------1---------- ____ L __ ----
, ' I I 
I I I I 

--:-------·- --~-11-----

1 I 

---:-----

--:---------- ---·---- i------ ' -

Afternoon tea Snacks etc ... 

-----------,···-----'-----1-----1 
' I I 
I I I 

I 

t.. be filled in an.d returned to-

The Assistant Director, Signature: 

, In-charge Pepartment of Nutrition, Designation : 

Cfo Haffkine Institute, Pare!, Bombay 12. Date: 
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APPENDIX H. 

lNSTITUTIO:-;'AL DIETS,AH\VA. 

_ Existlr g Diets per tead por day Recommended Diets por . • c ) head per day (in ozo.) .:~~""'' 10(1.8. 

Goveni- : Afission MiMion Swaraj For Govorn- For S""""j 
!;' mont:· { "bootel hostel Ashram mcnt Ashram 

Central ·· · for hoyo for Girl.o (0. U. l·O.) Centre! School (0.0.1·0-) 
School (C.U. 0·8.) (O.U. o·8.) and Mission 
Rootel Hoatel.o 

(O.U. 0·8). (O.U. 0·8.) 
I 2 a· 4 5 6 7 

I. Foodatnffo. 

Riee .. •• 2·2 0·9 0•5 1·4 2·0 2·0 

Wheat 4•4 2·3 1•6 2•7 4·0 4•0 

JowAr •• 6•1 5·2 5·2 6•7 2·0 2"•0 

Ragi .. .. 5·1 5•1 
_ .. 

4•0 6·0 

Pulses 3·9 3•6 3•7 2•9 3·0 4·0 

f~eafy vegetableS •. 0•7 ..... 2·0 3·0 

Root Vegetables 0·8 0·6 0·3 1·fi 2·0 
~-

Ot,her vegetables 0·8 2·9 1·5 3·0 

Furits •• 2·25 . ... 2·25 

Sugar and Jaggery: 0·4 0•3 0·2 0•6 )•0 I·O 

Vogotable oil 0·5 .: 0·2 0·2 0·8 1·5 1•5 

Dutter and Gl~c-e •. 0·2 

Frl)sb milk .. .. .... 4·0• 4·0 4•0 

Bkim milk-powder .. 0·7 0•7 1·0 1•2 . .. 

Fish a ad Meat 0·2 0•2 2·0t 
~ --

Oil seeds and Nuts. 0·5 1·0 ·~,:o 

-' 
llatea .. 0·5 

•On alternate dayo. 
- fTwiro a weok. 
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APPENDIX H-con!d. 

Exi&tbg Diets per head per d&y Reoo,ml:nended Diets per 
(in ozs.) head per day (in ozs.) 

Govem- Mission Mission Swamf : For Govern. ForSwaraj 
1, Foodatuf1'1. ment. hostel hoots! Ashram : ment Central Ashram -, 

Central for boys for Girls co. u .• 1. ~~ Mission (O.U.1.0.) 
Sohool co.u .. o. 8.) (C.U.-0.1.) Hostels 

(C.U.-0. 8) (C.U.-0. 8.) 

1 2 3 4 6 6 7 

2. Nutrient 
Analysis • . ( 

Total Protei.ns (in g.) 63•2 68•3 66•6 60·0 80•7 94·1 

Animal proteins (in g.) 8•7 8·7 2·4 18•7 17·7 

Fats .. (in g.) 26·5 13·7 13•3 38·6 69•1 68·4 

CarbohYdrates (in g.) 341•3 370·9 344•1 334·8 368·6 474·0 

Oaloinm (in g.) 0·26 1•13 1·02 0•39 1·43 1·84 

Phosphorua (i,ng.) 1·36 1•63 1•65 1·28 1·86 1•22 

Iron (in mg.) 25•87 28•69 28•24 22·58 28·98 40·63 

Vitamin A (ini.U.) 693 661 1,681 776 3,679 5,251 

Vitamin B1 (in I.U.) 679 640 597 537 684 809 

Vitamin 0 (in mg.) 11 14 26 54 87 .... 
""calories 1,857 1,879 1,768 1,927 2,419 2,889 .. 

•: 
s. Distribution of • 

Calories. ·-· 
: -

Per oent. Per cent. Per oent. Per cant. Per cent._ Po; cent. 

Proteins 14 15 16 12 "13 13 
. ~-'-.. 

Fats ' -. 
13 ... · 6 7 18 26 21 

~ 

• parboh1drates 73 79 78 70 61 66. ,_ 
~· 
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APPENDIX J. 

REPOBT ON THE CLINICAL NUTBITION StrnVEY OF THE C.HILDBEN OF THE VARIOUS 
• .. · ScHOOLS IN THE DANGS DIBTBIOT. 

(The survey was oorried out during the month of December 1951.) , 
l. A nutrition survey of the ohildren from the various schools all over the Danga 

District was carried out by the Dopartment in the month of December 1951, by 
~he rapid method. 

2. The total number of children examined from the three schools in Ahwa and 
ten village &boola was 475-368 boys and 107 girls. The age range covered is from 
!l years to 20 years. 
·, 3. Table I giv«s the number of students examined fwm each school and the 
distribution of boys and girls in the three grades of nutritional status.* Of the 
475 students examined, 82 i.e. 17 per cent. are in grade I, 365 i. e. 77 per cent. are 
in grade II and 28 i. e. 6 per cent. are in grade III of the nutritional status. Thus, 
:five out of six children are undernourished. The nutritional status of the school 
children from the Dangs District is, therefore, not very satisfactory. 

4. On the whole, out of the 368 boys, 64 boys i. e. 17 per cent. are in grade I; 
282 boys i. e. 77 per cent. are in grade II and 22 boys i.e. 6 per cent. are in grade III 
of the nutritional status. 

5. Of the 107 girls, IS i. e. 17 p6r cmt. are in grade I, 83 i. e. 77 per crnt. are in 
grade II and 6 i. e. 6 per cent. are in: grade ill. It will be seen from this that unlike 
our previous :findings of the nutrition surveys of tbe Bombay schools, where girls 
ha'ie invariably shown better standard of nutritional status, here both boys and 
girls have tho same distrinution in the three grades of nutrition&! status. Thus 
showing that boys and girls ha'ie same ;tandard of nutritional status. lhree boys 
showed pigm< ntation of conjunctivae, though they were chssed in grade 1. 

6. Table II ~hows the distribution of boys and girls in the three grades of nutri­
tional status according to age. (I9 c"hildren from Subir have been omitted from 
this analysis-added at the end, as the age, and heights and weights of these children 
were not noted). It will be seen from this table that the children in the higher age 
groups have a better standard of nutrition than the younger chi!dren. 

7. Out of the 282 boys and 83 girls in grade II, 36 boys i. e. I3 per cent: and 
9 girls i. e. 11 per cent. were put in grade II became of subjective feeling of under­
nourishment, including underweight ; they showed no other sign of malnutrition. 
The remaining 246 boys and 72 girls ~howed single. or multiple signs of malnourish­
ment. These are as shown below. The details are given in table IV :-

(I) Poor musculature 
(2) Deficient subcutaneous fat 
(3) :pry-and/or rough skin 
(4) Xerosisofoonjunctivae 

• (5) Bitot's spots 
(6) Night blindness ••• 
(7) Angular stomatitis 
(8) Mild anaemia 

. (9) Pigmentation of conjuncti..,ae 
(1.0) Dental caries 

*Three grades of nutritional status : 
Grode I-Pbyaique and general health good. 
Grode U-UnderuourishecL 

Boys Giils 
(246) (72) 
I36 36 
220 69 
38 4 
14 I 
4 
2 
7 

10 
3 

12 

1 

2 
6 
8 

Grode Ul-Evidenoe of malnutrition_.,in~le or multiJ>Ie defioienoy states, 

~o~o-11 Bk 0 26--~ - • 



8. It will be seen from this that Deficient subautaneous fat (220 boys and 
69 girle) nnd Poor musculature (136 boys and 36 girls) are two signs of malnouri!;h­
ment wit'h. a 'very high degree of occurance. The other symptoms found are, Mild 
nnaemia (10 ooys and 2 girls), Xerosis of conjunctivae (14 boys and 1 f!irl), 
Pigmentation of conjunctivae (3 boys and 6 girls), Bitot's spots (4 boys) Angu~ar 
stomatitis (7 boys), Dry andjor rough skin (38 boys and 4 girlo), and Dental caries 
(12 , bovs and 8 girls). · 

• 
9. There are 22 boys and 6 girls in ,the nutritional grade III. lhe signs of 

~;.!nutrition observed among these childr0n are as follows. The detaile are gi'i'en 
in table V :-

Boys Girls 
< 

(22) (6) 

.I. Poor Musculature ·u 4 
.. 2. Deficient subauta.neous fat 18 5 
. 3. Dry and/or rough Bll:in 19 2 
. 4. Xerosis of conjuncti\'ae 11* 
5. Bitot's spots 2 It 
6 .. Angular stomatitis 5 2 
7. Mild anaemia 2 1 
8. Pigmentation of conjunctivae 3 . .. 
9. Dental caries . .. 3 I 

10. It will be seen from this that Poor mueculature (11 boys and 4 girls), 
Deficient subcutaneow1 fat (18 boys and 5 girls,) Xerosis of conjunctivae 
(11 boys) and Dry and/or r01!gh skin (1 9 boys and 2 girls) are the four symptoms 
with a very common oc~urance in the children in grade III. The othH ~ymptoms 
observed are Mild allPemia (2 boys and I girl), Ang•.Uar stomatitis (5 boys 
:11nd 2 girls), Dantal caries (3 boys and I girl), Bitot's spots (2 bovs and I girl), 
and Pigmentation of conjunctivae (3 boys). '· 

. 11. On the· whole, the main nutritional deficiencies observed in these children 
'are Poor muNJulature, De:fi:3ient subcutaneous; fat,· Xerosis or pigmentation of 
the conjunctivae and Dry andfor rough skin~mainly fat and vitamin A deficiencies . 

.12. Table ill shows the a"~oerage height and weight of bovs and girls for each 
age group. Tbe same are represented on graphs I and II respecti\'ely along 
with the standard, height and weight curves of Parsi children (194I). Except 
in the age groups f' 13 " " I5 " and " 16 " boys are tallar and heavier than girls. 
No general conclusion can, however, be drawn as the number of girls in these three 
age groups is very small. 

13. Comparison with the standard, Height-Although the height cnrves for 
boys and girls aro below the standard curve, in no age group the difference in the 
two aurves is more than four inches, in the case of boys, nnd. seven inc)les in the 
oase of girls. Actually, in the age group 16 years, the average height for girls is 
more than the standard ; but there is only one girl in this a~e group. . . . 

Weignt.-Both the Ollrves (for boys and girls) are below the stand~rd cnrve and 
the difference in some places io as high as 20--23 lbs. 

-*.One-of them showed pigmentation of conjunctivae also. One more boy showed Bitot's spots also, ... 

t This sir! also showed pigmentation of oonjllllotivae, 



14. In summarising, the following points may be noted. 
(i) The nutritional status of the school children from the Dangs District is not 

very satisfactory, with only 17 per cent. in grade I of the nutritional status. 
(ii) The nutritional status of children from Ahwa is slightly better than the 

children from the villages (see table I) 
(iii) The nutritional status of children in the higher age group is better than 

those in the lower age group (see table II): 
(iv) The main deficiencies ooserved are : Poor musculature, Deficient sub· 

cutaneous fat, Xerosis 'or pigmentation of the conjunctivae and Dry and/or 
rough skin. - - - · -· 

' ( v) The ocourance of dental caries is comparatively lower than among the 
Bombay School children. 

(vi) The average heights and weights of children are lower than the standard 
heights and weights. In general the boys are taller and heavier than the girls 
with very few exceptions. 

15. In addition to the usual sigus and symptoms discussed above, several other 
sigus espe~ially muddy conjunctivae and •' enlarged spleen " were also noted. 
These are shown below. The detdls have been shown in table VI :-

!Joys flilrls. 

1. Muddy oonjunctiv11.e 41 6 
2. Pigmentation of the tongue 9 1 
3. Enlarged spleen 42 11 
4. Scabies, eto. 9 1 
5. Pyorrhyoea 8 2 
6. Prominent abdomen 1 1 
7. mcer on the leg 1 
8. Conjunctivitis 1 ... 

The above hr.ve, if any, an indirect effect on health as can be seen from table VI. 
Most of these symptoms have been observed in boys and girls in grades II and ill. 

>!0-!1 Bk 0 26-~o 
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l'lace, 

A.htDG-

36' 

CLINICAL NUTRITION SURVEY (~ID METHOD) -

TAliLE 

Statement showing the distribution of boys and girls in the three 

Number Number . I ll ·m 
of of 

, children boya No. l'er No. l'er No. l'er 
examined. examined. ' cent. oenk cent. 

GOverumcnt C0ntral s·chool, Ahwm. 80 '- 70 29 41_. 36 62 /) 7 
' .. 

Ashram Shala, Ahwa 66 43 6 14 37 86. ... 
. . . ' - \,. . 
~on Boarding School, Ah wa 94 59 16 27 41 70 2 3 

Bartlipaa-- '. 
Dhongiamba 21 16 2 13 13 81 1 6 

Bardipada 13 13 11 86 2 5 

Pimpri-

Gauriya 21 19 19 100 ... 
' 

Nadagkbadi ... '16 16 15 100 • ••• J .•. ... . . 
- . ·' l'im . 1'1'! 21 16 2 13 11 74 2 13 

Waghai- ·' ~. 

Wagh•i 21 17 17 100 

Rambhaa ... 47 31 31 100 

~ 

S.wir-

Kbambla 50 36 8 23 22 63 6 14 

Bubir ... 19 17 17 100 "-"" -
Pipaldahad 18 18 1 6 12 67 6 28 

--
Total 475 368 64 17 282 77 22 6 •• 



.M 

O:F Tli"E: CHILDREN FROM DAims DISTRICT. 

~-
nutritional grades, at different places. 

Number 
of 

gir_Js 
exammed. 

10 

85 

5 

... 

I 

No. Percent.. 

5 50 

2 17 

9 26 

II 

No. Per ceUt. 

6 _50 

10 -83 

25 71 

100 

m 
No. Pereent. 

... 
1 8 
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CLINICAL NUTRITION SURVEY • (RAPID METHOD) 

TABLE 

Statement showi'fi{J the distribution of boys and girls in the 

.Age 
in 

Years. 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

"" 18 

19 

20 

f 

Total 

Subir 
(7·11) 

Number Number 
of of 

ohildren boys 
_,;ned. examined. 

10 7 

40 20 

66 62 

64 40 

83 58 

68 52 

40 31 

36 112 

29 26 

15 12 

6 5 

2 2 

5 5 

2 2 

2 2 

8 IS 

456 351 

19 17 

Total ••• 476 368 

I 

No. 

2 

2 

3 

5 

4 

6 

5 

8 

10 

6 

4 

1 

3 

2 

2 

1 

64 

II m 

Per cent. No. Per c.ent. No. J_'er oeDt. 

'-

29 6 71 
.. 

10 18 90 

6 48 92 1 2 

13 32 80 3 7 

7 49 84 5 9 

11 42 81 4 8 

16 23 74 3 10 

25 20 63 4 12 

38 15 58 1 4 

50 6 50 

80 1 20 

50 1 50 ... 
' 

60 2 40 

100 

100 

20 4 80 ... 

18 265 76 22 6 

17 100 ... 

17 282 77 22 



-~~ 

OF Tim 'CEi:ItD.REN. FROM iDANGS DISTRICT. 

II. 

thr~ nutritional grades, acoording to age. 

~·--- . -- --
I n 

Number of 
girls 

·examined. 
No. Per oent. No. Peroent. 

;......t;--- ~-

3 2 ,. '~ 67 1 33 

20 16 80 
" 

"' 
4 100 

14 1 ·7 13 93 

25 ., 2 8 22 88 

16 6 81 10 63 

9 9 100 

4 1 25 3 75 

3 2 67 1 33 

3 3 100 

1 • 1 100 

...... 

...... 
3 1 33 2 67 

.. . 
106 18 18 81 76 

2 2 100 

107 18 17 83 77 

No. 

...... 
"' 

....... 
~ 

1 

...... 

....... 

6 

6 

m 

Per oent. 

.. .... 
20 

...... 
•••••• 

4 

6 

...... 

...... 

,. ....... 

6 

.. ...... 

6 

, 
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Oi.tNIC.!t NUTRITION SURVEY (RAPID METHOD) OF 'rJtt 
CHILDREN FROM DANGS DISTRICT. 

TABLE III. 

Statement slwwing the average heigla ani£ weigla of boys atW, Girls. 

Age in No. of 
__ J'e&rll. '. "boys. 

.. , .. 7 

7 20 

8 62 .... :~ 

9 39* 

10 58 

11 61* 

12 31 

18 32 

14 25• 

15 •• 12 

18 6 

17 2 

18 5 

19 2 

20 2 

Average 
height in 
inobes. 

«·4 

42·5 

45·5 

47-7 

48·4 

51·3 

50·2 

63·4 

57·2 

67·4 

60·0 

62·3 

61·1 

67·6 

62·8 

Averege No. of 
weight Girls. 

in 
pounds. 

41·7 3 

37·5 20 

40·9 4 

46·3 14 

46·7 25 

62·3 16 

53·9 9 

59·2 4 

71·3 3 

71·7 3 

79·0 I 

88·0 

93·0 

99·0 

98·0 

Average 
height in 
inohcs. 

39·3 

43·3 

«·4 

47·4 

46·1 

49-7 

50·.9 

52·1 

56·3 

59-8 

64·0 

Average 
weight in 
pounds. 

30·7 

36·2 

38·0 

Remarks. 

42·8 *Height and weight 
were not measured 
of one boy, although 
he was oliDioally 
e:ramilled. 

«·6 

51·4 

63·1 

62·9 

66·3 

76·7 

100·0 

... 



TABLE IV 



"!. 

Ago 
in 

years. 

6 

7 

8 

9 

10 

11 

12 

18 

u 

111 
~1- .. 

16 

l'T 

18 

19 

20 

' 
llublr 

.. 

~,., 

Total ..... 

- 42 

CLINICAL NUTRITION SURVEY (RAl'ID METltOb) 

No.of' Gradoll 
boll" U. with oat 

Grado II. symptom. 

6 1 

18 2 

48 4 

82 6 

49 4 

42 6 

28 8 

20 4 

Ill 6 

6 

... 
1 1 

2 ... 
. · 

••• ... 
... . .. 
4 1 

17 

282 36 

' 

TABLJil 

Statement slwwing ooourance of variow symptoms 

IIb Ilo IIIb illd me mf 

1 4 1 1 

10 16 2 ... 1 2 

33 44 3 1 1 s 2 

18 26 1 1 1 4 

29 44 1 1 5 4 

19 87 1 1 1 II 

13 18 s 1 ... 2 

7 16 3 1 2 

2 8 2 .... 1 

2 4 1 2 

' . .. • •• . .. 
... . .. 

1 2 . .. • •• 

. .. . .. . .. 
... 

1 1 

8 15 

... 
136 :,.- 220 10 17 7 12 38 

I 
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OF TliE CIIILDREN FROM. D.A.NGS DISTRICT. 

IV. 

in Boys and Girls in Graile II according to age. 

No.of Graden 
girls in without 

Grade n. symptom. 

1 

16 1 

4 ... 
13 1 

22 8 

10 1 

9 3 

3 

1 
, ... 

... 

... 

... 
2 ... 
2 

83 9 • 

na no 

1 

8 15 

4 4 

6 12 

9 16 2 

6 9 

2 6 

1 2 

1 l 

... 

... 
... 

1 ... 
2 ... 

-< 
36 69 2 

1 

ll 

1 

1 

... 

.. . 

6 

illd me 

... 
8 

... ... . .. 
1 

1 2 

1 1 

2 ... 

... '" -
~ • ~ ........ .. . 

• 

·~· 
... .... ,. .. 

"' ... ... . • ... ... .. . '• ....... 
. ... ... ... ':0 

• .. . .. ... ... . .. 
... 1 

• ... 
. 

. 
8 4 
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CLINICAL NUTRITION SURVEY· (RA!'ID ¥,ETltOD) 

TABFJil 

Statement ilwwifi(J ~1'1'67108 of tJarious 81Jmptcrms in· 
• -----r -

Ag<>in No.of 
liTe year~~~ • • boys in Ila 116 U.·; illb- Wei- ill/ , .~m-

) . --... 
- -. 

' • 

if ... 
.... 

: --' -1 

~ 
8 1 1 1 

• u· 3 1 2 ... 1 3 2 

10 5 3 l} 1 8 1 2 4 
·- [· 
~ 

11 ,4 2 

·r 
4 1 8 ' 

a ~ 2 8 ... 8 •••c 3 
• 

,la'.· ,. 2 4- ••• 8 1 4 

it•r-111 
J .. .. ~ ·. c., ..... 

1 ·-14. .- 1 ... 1' ... 
·~ ru • ... ..•. .. . 

~'-•·- • 
-~~i .~,. 

..... 
1 I I ... I 1 .. . . _, -,~ 

•.,.: 
.... nto20 ... .:i/ :- ~ . .. 

~-
~ .) . ..,:,., .... #~ .. .. -

Sublr -
(7-11) 

• • • r 

• 
Toii.I 22 1I 18 2 16 II a· . '19 

• 
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/ 

OF THE CHILDREN FROM DANGS DISTRICTS. 

v. 
Boys and Girls in grade III according to age. • • 

No. of • Girls in Jib Wb. liLI l:U. W.{: 
Grado Ill · .. \ ••• 0 . 

• . . ... 
• 

4 3 4 1 1· 2 1 . .J .. 
... . .. .... ... .. "' ... .. . 

• • ... ... . ... ... oM 

1 1 1 -... 1·· . ... . .. 1 

1 ... l ... 
f 

... ... ... 
. , .. 

... ?...' 

'· ~ 
. 

\~ ... . 1 .. . 
: ; 

" 
\· 

·' •• · .... ... :; .~' 
... , .. ... ., . ' •• . • .. ·-... 

' • 

• 
6 4 6 1 3 2 1 2 

. .. Jt 
' ~ 
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CLINICAL NUTRITION SURVEY (RAPID METHOD) OF THE 
CHILDREN FROM DANGS DISTRICT. 

TABLE VI. 
• • [#atement showing the symptoms obser11ed in aadition to the usual symptoms in the· 

·~ sohedule for the Rapid Olinioal Nutrition 8ur11ey. 
... .,.\ 
·a. ,..,. "' 

-· "ll:l: or ur&de Muddy Enlarg· Scabies Pig· Pyor- Night Promi· Ulcor Oonjun· 
·• Con· od otc. _ mentat~on rhoen. bl~nd~ nent on log. ctivitis, 

. ~ . . "' . '• 
• 

B~· ••• I .. 
... 

• .. .. 
• • • 

'n a•. 

b@ • 

m .. 

junot1va Spleen. 

9 2 

7 •• 

25 31 

9 

of the ness. abdomen. 
tongue . 

2 2 1 

2 . . 
5 ·7 7 .. 1 

1 2 

-----·--------------------~---------------------------•i 
~. 
~. 

• • ... .. -
• ,.. .. • ,. 

•• • . . . '. 

• 
• 
,., 

Total 41 

..... 
-I· 

IIa • 

.. b 6 

m 

• 

Total .. 6 

• • • ... .. 
' . Total. 47 

i.'. 

42 9 9 8 

.. 

7 1 1 2 

4 

11 1 1 2 

53 10 10 10 

. . . 
•. * Chlldren in grade U without shoWing nny delbioncy symptoms • 

• :) ®Children in S"'dO n shoWin!l deficiency symrl<lms, 

" 

2 1 1 

1 

1 

1 1 

3 2 1 

1 

1 

1 
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DEPARTMENT OF NUTRITION; GOVERNMENT OF :BOMBAY. 

Schedule for Rapid Clinical Nutrition Survey. 

Soria) No .............. . Date ...................... . 

Name: ....................................................................... . 

• 
Age: ............ Years ............... Months. Sex: ............ Plaoe : .......... . 

Weight: lbs. 

Haemoglobin : 

Height: inches. 

g/100 mi. Std. Div. 

GRADEl. 

GRADE II. 

(a) Poor musculature. 
(b) Deficient subcutaneous fat. 
(o) Mild anaemia. 
(d) Lack of interest in surroundings. 
(e) Mild signs of not more thsn o~e of th~ 

specific nutritional dis<Jfders or deft~ 

ciencies mentioned unaer Grade Ill. • -· 
GRADE III 

(a) Gross muscular wasting. 
(b) (i) Xerosis or pigmentation of conjunctive. 

(ii) Bitot's spots. · 
(iii) Xerosis of cornea. 
(iv) Angular conjunctivitis. 

(o) Marked anr.emia. 
(d) (i) Red and/or raw tongue; Glaze~ 

tongue; 

Stomatitis. 

(ii) Bleeding gums. 

(e) Dental caries, 



-
.• 

Spec!al remarks (if any)::-

48 

(j) Dry and/or rough skin. 
Hyperkeratosis. 
Crazy pavement epithelium. 

(g) Oedema-localised or generalised. 

(h) Tenderness of the Calf muscles. 

.APPENDIX K. 

MEDIOAL STAFF FOB THE GOVEID!MENT DISPENSARIES. 

r::; ~am ron Dispensary-Ahwa­

. Dr. K. K. Shah, M.B.B.S., 
• 

One Licentiate Doctor 

Two Licentiate Doctors 

• . ' 
" "' 

Chief Medical Officer (for the entire 
. , . pistrict) • 

Medical Officer in-charge Dispensary. 

For Rural Medical Relief (Distribution 
of vitamin tablets etc.) and D. D. T. 
spraying operations for the entire 
District . 

~ :r:~ . ~aghaiDisp~n~ary at Waghai } 

1II. Subir Dispensary at Subir 

One Licentiate ' Doctor 
each Dispensary. 

in-charge 

• • 
!V. Mobile Hospital Unit .. . Headquarters at Bardipada-

One Licentiate Doctor in-charge of the Dispensary at Bardipada and Mobile 
. Hospital. Van for field-work in the Bardipada Ran~e. 

,· 

NoN-MEDIOAL STAFF. 

This includes the compounders, dressers, staff nurEe, mid-wife, sweepers, peons 
eto., =usually sanctioned for rural Dispensaries. In addition, tbere are a staff nurse, 
midwife, wardboys, vaccinators, sanitory inspector, insect collectors for the Sampson 
Disp¥nsa.!7 and Public Health Work in the entire District, 



APPENDIX L. 



APPENDIX 

CLINICAL AND LABORATORY FINDINGS 

Be rial Hb.in RBC Total 
No. Name Sex Age Clinioal Finding& -g. in c. J. W.B.C. 

miJ. 

-
•1 Bhirdu ~ ~:.::r 20 Pregnant 6 m. modere.te 3·9 1·13 1·2 4,600 

- - anaemia ; oedema feet 
"' . • lpl++ .. . ~~ . .. 

2 Baya.jp .. ·· .,. ... • F 20 Non-pregns.nt moderate 4·0 
anaem,a ~pl. jWJt palpable • 

2·7 0·5 4,200 

.,.. 
• 

3 Kala M 8 Admitted fortraohoma ; ... 
(months) •. -. mild anaemia --

4 Mobana .... F 4 Admitted for fever; mild • ... 
anaemia. 

5 Kasi .. ;" F 2 Ao ab}!.!'· • .J ... 

6 Sarabai ... F 52 ·Pain· abdomen;~ ·mild 
anaemia. 

7 Vimal F 12 Absoeses Inguinal area 

•• 
8 Laahl F 25 Tropical uloer-rt. knee ... ... 

' 9 Mohsulal ... M 34 Fever with rigor ; mild 11 4·2 0-9 5,150 
anaemia; ~pi++ 

10 Chindn ... M 25 Tropical ulcer 15 5·1 1·0 5,025 

11 Cbambn M 25 Tropical uloer ; moderate 7.5 2-7 0·9 6.100 
anaemia. 

12 Pilo ... M 28 General debility; mild 12 3-95 1·0 6,050 
anaemia • 

. 
13 Bhawji M ts" • ... _Eozematona derma.titis.feet ; 8 2-78~ 8-95 6,776 

moderate anaemia. 

I!~',.; 
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L. 

OF ANAEMIC PATIENTS; 

• Differential· W11C counts · 

I' L LM 
P'er cent, Per cent. Per cent. 

46 55 • 

44 63 

46 54 ... 
,.._ .. 

• ' 22 76 

42. '. -. 66·. 

... . .. ... 

••• ... ... 

... ... 

26 66 ... 

37 62 

52 

41 68 

63 . ' 34 

E 
Per cent. 

Blood smear exaJD.in&tioJl 
(Positive finding•) 

Miorooytes : Plenty ; Maol"o..::+ 
aniso+ +Dehael!l. + ' '., • 

:"' ~ 

' . ·:-

Stool Report 
(Helminthio Ova 

and or oysto, 

·Negative, . 

3 Many lll&Oro. Few Mioro,A.niao++ ]fegative. 

... ; 
'<• • 

Dehaem+{'+ :Plenty of undigested 
material. 

• • J 

2 Bothmioro &maoro.J.nilo+++ Negative, 
Dehaem+· .. 

2 Mioro+++Yaoro.+Anil•.++ . ..... 
Dehaem. • 

• • Negative, 

.. . .. Negative • 

•• 
... .. Negative • 

.• 

8 Norm+++lfaoro.+Anilo+ ...... 

t.l Norm.+++Maoro.+ 

4 ]lftoro-+ + +M80l'o+Dehaem + ...... 
Anilo+ 

1 Dehaem++ ...... 

3 Mioro~+ f.' Maoro+ 
Anilo.++Dohaem++ 
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