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IRTRODUCTION

Diobetes mellitus ig o chronic clinical gyndrowme
characterised by hyperglycemia due to deficiency or diminished
effectiveness of insgulin ond affectis the metabolisn of carbe-
hydrate, protein and fabs (Davidson, et al., 1975). According
%0 the data eollected by the WO (1985), diabetes is the
third commonest disease in the world pext 0 the cardiovascular
and oncological disorders. Bvery fifth person in the world is
suffering today from dlabetep diveetly or indireetly. Although

n Iindie is not known, variozms surveyso

fote

egact prevalsnce rabe
indicate that about 2 %0 3 per cent of the population suffer

from this discame.

Diabetes is of two 3ypes, Type I (Juvenile onset diabetes)
is insulin dependent ond occurs all over the world. Usually
it is meonifested before the age of 20 years. Zype 11 (Haturibdy
onset dlabetes) is non insulin dependent and it is the most
copmonn form (Yillioms, 1984). 90 per cent of the diabeties

belong o type I1.

Disbebtes has been estoblished in modern medicine as an
important single disease specilallity with lts malti-Taceted
nature and nulbi-gystez involvement demanding specisl clinical

attention,
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The nanagenent of diabetes is very ifwportant. Epidenio=-
logical studies have establighed the significanty contribution
of the factors such a3 heredity, dietary habitss viz., con-
sumption of refined carbohydrate and & reduced intake of
fibre, urbanization with agsociated aifluence snd the stress
af 1ifé, in the aetiaiagy-ef type I1 diabebes mellitus. Thus
the dietary manegement is one of the major non pharmocological
treatnents of disbetes mellitus. The patients® education is
very important in the management of disbetes melllitus. Hueh
new information pertinent t¢ the role of nutritional manage-
ment of diabebes mellitus emerged bebween 1979 and 1985 .
Information on the different type of corbohydrate focd exchongeo
nd the glyeemie value of different carbohydrates abounded.

The nature of different forma of fibre had been elucidated;
the role of fat studied in deball and even the iwportance of -
protein with their possible harmful effects on rensl function

and not escaped atbtention (Vinilk, 1988).

How=-a=days the diabetic patient's education becomes
much important and Punnel ot gl. (1988) developed a curriculun
for the education of type IT diabeticss they include keeping a
food diary, planning neals using vorious technigues and the
bagliec four food groups, balsnce of diet, exercise.imore

sophisticated meal plans and exchange systemn for mezl plaming.



The key to achieving effective negl plan is the educat:l.m%l of

a diabetic person regarding basic nutrition, food sclection

and preparation, daily f£ood plans and the nubtritional compo=
sition of food. The diet therapy for diabetics improves the
overall health of the patients by attaining and meintaining

optimun nutrition.

!

The present study was conducted in 150 familiez cn the

basis of

1.

2.

3e

5.

the follwing objectives:

To study the dictary habits of the families of |
diabetic patients. }

To study various facbors, such as social, cullural,
econonic and educational background of the families

of diabetic patients, which affects the dietary

Mbitﬁ ».

To asgsess the impact of diabetic clinic on the

existing dietary pattern of the patients and their

health conditions,

To correkte the dietary pattern and metabolic
derangenent of the major nutrients.

- and

To ifgpart diet counselling to patients and to assess
the impact of the modified diet on serum profile,.
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PREVALTICE O

LABETES

Diobetes mellitus is a genetically determined disorde:
or carbohydrate metabolisn characterised by glucosuria,.
fasting hyperglycemia and developuent of microvageunlar come
plications and accelersted atherogenesis (Welborn, 1983%).
According to WHO estimation (1985) diabetes nellitus affects
tuwo per cent of the world population and the prevalence
ronged from 1 to 2 per ceny. In United States diabetes
wellitus was the £ifth leading cause of denth ond approzi-—
mately 4.2 million pergon suffersd from this disorder
(Erall, 1984). According to the study of Cahell (1975) and
Steinke ond Sceldner (1977) the.inciéence of diabetes mellit
inereased markedly with aging., UWadsworth and Jarvets (1974)
reported that in United Stobes the prevolence of disbetes va:
1.4 per 1000 in person gged 16 years, 2.2 per 1000 at 20 yeas
of age and 3.4 per 1000 at 25 years of age. ChristanngglgL.m
1977 reported that the prevalence retes of insulin dependent
diabetes in Denmerk in 1973 ronged from §.2 per 1000 in
children aged 0 = 4; increasing progressively to 2.9 per 100¢
in the age group 20 10 24.

Eyery year the number of diabeties is inereasing by

6.25 per cent in the Hestern countries (Ajgenonkar, 1582).



The President of the International Diabhetes Federation,
Dr Krall (1988) highlights that as o Nation beccmes betber
developed, diabstes also increased and it is estibated thot

there are 50-75 million disbeticg in the world.

Halnutrition disbetes was first reported some 30 years
azo in Jamalca as type '3 diabetes and now it is comsidered
under o broader bterm, tropical dicbetes (Ehan, 1983).

According to Zimmet (1982) Coucasion population hed conm=
paratively low prevalence rates of the disease, 2 t0 4 per cent
and high prevalence rates 0f 17.5 per cent were reported among

Polynesians of Vew Zerland.

A #egent-study'in Tangania by Sshren and Corrigan (1985)
ghowed that the incldence of diabetes varied from 0.2 to 2.1
per cent in adulits in Tonzenia. Zimmet (1986) poild that the
incidence of non insulin dependent disbebes increased fron
zersc to 27 per cent with the adoption of modern life style

with Hestern influences and specificalliy due $0 over nutrition.

Harrig (1908) reporbed thab gestational diabetes wag
one of the rigk factors for nmon insulin dependent digbetes

rore prevalent anong women meeding this criieria.



According to Butler et gi. (1982) the incidence of
dianbetes was more prevalent in female than in male and th{ia
grester female prevalence for all age group was correlatéd
with greater fennle obenity. | |

WHEO {1980) reported various risk factors assoei_ate?&
Qi’ah the diseese such asz heredity, high birﬁh- ﬁ@i@t, obe;sit.y,

_ |
oral contraceptives, menital stress and trauna. :

Along with the control of variocus cnmmuaicable diﬁeases.
diabetes mellitus has become & comzon clinicel entity even in
developing countries (Dutta gb e.l, (1927) . m".._betes mellitua

was an importent health problem in India with an overall |
prevalence of 1.8 per cent (Ahuja, 1979). Ahuje and Lumair
(1976) reported the prevalegee of dizbetes to be_.2,_.1 pex.; cent
in the urban pnd 1.5 per cent in the rural population. A!s per
Geevarghese end Abraham (1984), the prevalence of disbetes was
1+2 per cent in rural populotion and 2.4 per ceat in urban
populasion in India. The study further indicated that pe.irabna
with sedentary work pabtern like office workers were eaaiér
victins to this disease since 5.8 per cent of the diabet!.i;*
patients belonged to this category. Accordinz to Sathe (1973)
in the hospital series in India the incidence of amhetes was

2.5 per ceant and 1% varied from 0.7 per cent of the admi.sgnon



in Pondicherry to 11.3 per cent at "*’a&ms, B.7 per cent in
frivazlﬁrnm, «aeknaw had 2.3 per cent, Delhi 2.26 per cent.

Bombay 2.6 per cent, Fubli 2.2 per cent aend Hyderabad .
4,12 per cent. The study of Ahuja (1979) revealed that in

Indie there was & greater incidence of dmbetes in men than
!
|

|
i

women, the ratio being 2.6 : 1.6.

WHO (1980) has reported that malnouriahea riz.abetes
was mnore common in Kerala, As per the repordts of ¥HO (1980)

cerbain types of diabetes were related with .:dalnutmtwnz and
’ |
thia bype is nmore prevalent in Xerzles and Indonesia. In a

study of diebetic mortality at the Medical College Hosg:iial,.
Trivzm&m during a pexriod of 7 years, diabetes was f:.fth
among 10 major cause of death (Roy, 1966). i'

INPLUWICE OF S0CIC ECONOMIC AND DLE EIARY PATTERY IN BIAEET@E}S
;

Improvement in diaba.z’y hebita end sociceconomic sﬁ!atua
along with awareness of the necessity for frequent mediec»ejl
evoluation hed led to increased overall prevelence of the
digease whieh is still & complex phenomencn on account °f!i,
the multifactorial crigin (Zripathy et al., 1979). ’&smgal' et nl.
(1983) and Alleyne gt al. (1979) studied about soecial famem
v-elatea 30 the eontrol of diabetes asnd found that in mldl
disbetic patients, proper control was not influenced by arlxy

soeial variable ezamined, but in severe diabetics the control



ar understanding of the diseage. The study of Kerin O Dea,
et al. (1988) in Australiasn sborigines, revealed that as the
duration of urbanization inereased the degree of suscepti=-

bility %0 type IT or maturity onset diabetes increased.

Ehan (1983) reported that tropical disbetes, emphasising
the prevalence in tropical countries, had some assoeciotion
with wnfavourable socloeconomic back ground. According to
Krall (1984) there is evidence that es a nation becomes
better developed diasbetes also inereased. Donhan and Brock
(1985) reported that black individuals were slightly more
likely to report diebetes than white individusls. An epide-
milogical study of disbetes mellitus in a rural population
of Uttar Pradesh was carried out by Srivastava et al. (1987)
and it wes found that the prevalence rates were significantly

higher in subjecta belonging to higher socioecononmic £roups .«

be Culloch gt al. (1980) condueted study in 541 white
diabetic men between twenty arnd £ifty nine years and it was
found that 15 per cent drank heavily and this may be the
predominant factor cagaing synptoms of diaéetes. American
diabetes Association (1987) reported that restricting aleochol
intcke ond cessation of smoking were also inecluded in the

basic non pharmacologic therapy of diabetes.



-

Food intoke wag determined on the basis of a 2 to 3
day semiquantitative dietary record by Xeen et al. (1979) and
concluded that both body nass and blocd glucoge levels were
uwniversely correlated with energy intoke, ¥Welborn (1984)
:egorteﬁ that positive ascociation was scen between excess
energy congumption, obesity, dietary fat intake and urban

factors in relation to prevalence of diabetes.

According to Me lMillien and Geevarghese (1979) the
nalmutrition diabetes was asesocialted with specific dietory
intake like dietary cyznide fron cassava and other foods.
Tenscher g al. (1987) revenled that existence of malmatrition
related diobetes was not confirmed among the rural populztion
in Africa, whoge diet was found to be 84 per cent carbohy-
drates and 8 per cent proteing and cagsava wag eaten once

in a2 daye.

CBESLTY AND DIABETES

Obegity and diabetes were reported to bhave the most
frequent pathological assoclation and over 70 per cent of
diabetics were over welghit and more than 50 per cent of
patients with advanced obesity hod reduced glucoge tolerance

(Thashev, 1986). Welborn (1984) reported & positive associaision
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between obesity and disbetes. According to Butler et al.
(1982) diabetes wes more prevalent in obese females in all
age groups. A recent study by Eamachandraﬁ (1988) had

found that obesiby was mot a precipitating factor vhen 1t
cane t0 the prevalence of diabetes in Indian men bubt obegity
was related‘to diabetes in Indian Women. A gtudy conducted

by Akintewe énﬁ Adebuyibl (1980) revealed that, of the
diabestlc patients attending the out patient hoapital in
Ibaadan, Ligeria, 29 per cent weré obese. The report of the
Framinghon stuwdy by Kennel et al. (1979) suggested that high
density lipoprotein cholestercl and triglycerides were
inversely correlateﬂ with obesity; beba and pre beta lipo
protein were positively corrclated with obesity ocnd the obese
persons had o tendency to be most likely to have giycoaufia
and an increaged prevalence of disbetes. Meguire et 21.(1979)
revealed that the pattern of parameter chaonges seen with
obegity was similar 4o that of maturity onset dinbetes.
Aecording to Thaghev (1980) the assoclation betueen obesity
and diabetes could be put doun to overnubtrition and %0 a hyper
energy food and for obege diabetic patients, thie normaligation
of body weight was the most imporitaont therapeutbic measure.
kteeording to Lee (1981) and Wuttal and Gennon (1981) obesity
vas a major determinant in the etiology of non insulin

denenéent diabetes mellitus.
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American Disbetes Asscelation (1979) recommended that
the key mode of therapy of diabetic patients with obesity was
welght reduction. According %o “heeler gt al. (1571) end
Hestand Kalbileesh (1967) diabeles was o agjor health problen
highly correlated with obesity and therefore with over eabing.
The study of Gutzeit gt al. (1979) concluded thais spinymice
on the Geneva diet had developed massive obeaity end the
liebility of Geneve spinymice to develop dimbetes may be
cauged by the obeslty induced dieb used in the colony« The
fact that insulin resigtence in spinymice, ocour without %he
development of hyper insuliﬁemia suggest that gimilar
mechanisa way operate in the develogmént of glucose intolerance
in hvuean, low-insulin respondees. Young gt al. (1979) revealed
that, upper linits of noroel glucose for glucose tolerance test
in the obese were much higher then currently accepted criteria
and the high insulin levels and delayed peok insulin oecured
in the majority of patients with normsl glucose tolerance tujb
were absan%'in zeny of the obess patients. Neeording to
Coleman (1978) the assoclation of the dlsease diabates with a
liberal diet wey depend on the development of obesity ond
diabetes ag a complication in susceptible persons eating
excess oy there may be spceific diedary faciors which influ-
enced the developzent of diabetes. TFelig (1975) has rerozted

that the pllder form of diabetes, the so called adult onset
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variety was asgociated with obesilty in 60 to 80 per cent of
the patients: The pathogenic umechaniszm of diabetes and
obesity was expleined by Thashev (1980) and the study

revealed that s relative insulin resistance takes place in
obesity in peripheral itilgsues, mainly in cdipose ﬁissueé.
witile the insulin excretion was normel or lnereased and thig
reduction in the sensitivity to insulin of the large adipoecyte
could bz attributed to the aecreaseé\affinitynof the insulin
receptorg or to~a‘réductioa in their nunber in the cell
neabrane. [avugsin and Zawadzki (1987) suggested that o
veduced theraiec effect of glucose causes or precipliates
obesity in Non insulin dependant diabebtes melliitus beecaouse

& lov thermic responge wag the consegquence of the increased
insulin reéistance and opposed by greater increases in resgting

metaboliec rate.

Hargson (1988) revealed that the rationale for the use
of exercise as part of the treatment in type I1I dicbetes ond
that it moy be prescribed as an adjustment to-imprcve insulin
gensitivity in the obese insulin resistaﬂﬁ individuala.
Hansen (1988) zreported that individusls with an upper body
form of obesity show greasber associntion with higher glucose
excursion, exacerbated ingulin resistance, increased abnore-

mality of lipoprotein, profile, ond higher cardiovasecular risk.
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He again recomnmended that weight reduction and inprovenent
in blood glucose conirol through dietary intervention for
obege person with non ingulin dependent diabebtes weo tue

greantest potential for reducing morbidity and mortality.

DIET AED DIABTTES

Attenpts to manage diebeten mellitus by diet were
wade by the physiclans in Indie as sarly as 2500 years ago
(Viswanatban, 1978). Uood and Bierman (1872) resorted thot
the short term Objecbive of present day diet therapy was
preventing byperglycemia snd glucosuria and should also
aim abt helping to delay end minimise its fateful coumplication.
fmericon diabetes nesociation (1979) and Vuksan (1084) re-
comzended that physilcians ghould comtinue to emphagize diet
therapy as the prime form of treatment for maturity onset
diabetes. ILestradet (1986) reported that o restricted diet
renaing the basgic treatment for meture or obese patients
with noraal or high blced inguling where as in diahetics
with insulin deficiency, treatuent was by corefully adjusted

horaone substitution and a good balonced diet was appropricte.

wr

Lceording to Vuksan (1984) she patients should avoid

Pagting or fessting, thelr intoke from day o0 day shounld be
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naintained with adjustments for exercise and eppetite.
Viachokosta b al. (1988) pointed out that the diet had an

imporbtant role in insulin requirement in diabetes.
Calories

American disbebes Assoclation (1973) and Pokl et al.
_(1984) ere of the suggeotion thot, the diabetie diet should
be nutritious, a2djusted in calarieé content H0 achieve or
maintain normal body weight. This recommendation was again
gbressed bj the Americzn Disbetes Asscciation (1986} that
the diet zhould be presented in an appropriate level of
energy, including sufficient calories for noruzel growth.and
development. According to Brisish Diabetes Agsociation (1982)
Gielt was the post iaportont in the management of tie diabesie
patient and current recomnendations focus on the importance
of a total energy intske according 4o the patient's neads.
Ving et ai. (1934) sugsested that the weight loss programme
gave more imporbance in diabetic diets because the diabetice

patients had more difficuliy in losing weight than non diabeties.

The gtudy of Bouch and Dempe (1976) revealed that the
Glet of diabetic patients should contein carbobydrate in &

glouly absorbed form, probein of animel origin and fats rich in



poly unsaturated fatbty acids. Wesd (1976) recommended the
modified diet which specified 50 +060 per cent of the calories
cone from carbohydrate, 10+to 15 ye& cent from prosein and

20 %0 35 per cent from fat. American Bisbetes Associstion
(1986) recompended that the amount of carbehydrabe should

be liberalised ideally up 0 55 to 60 per send of total

calories, protein 0.8 g/kg body weight, fat comprise 30 per cens

of total calories and chwlestexcl 300 nmg/day.

¥asionel Institute of Yealth (1987) reported thot a
welght redueing diet should be nubritionally complete with
various foodsy wmoderate calorie regbriction of 530 to 1000 K
cal below daily reguiremsnts may be eptimal in producing gradual

gustained welight loass,

Carbohydrate

fecording teo the recommendation of American Plabetes
Agsociation (193G) the disbetic dieb should be individualized
wizh the anount dependent on the impact on bloed glueose wnd
lipid levels and individual eating pabterns. Koltermon e} al.
(1979) suggested that high carbohydraste diets led t0 2 general

increase in ingulin'g ability to prcmote glucose removal from

plosne and the parcdox of enhanced insulin seasitivity.

&



Bruenzell (1978) and Bohomnon gt gl. (1978) oplned that since
carbohydrate was an integral part of diabetic diet, i% should
be varied as regulated rather ihan restricted. Akgun end
Frtel (1985) sad Bonhannen gt 8l. (1978) reported that
glucose increages post promdial blood suger more than sucrose
and much more thon does fructose cnd gome bype of starch.
Crapo et gl. (1977) reported that starches from different
foods regulted in different postprandisl blood sugar level.
Dilawari et al. (1987) revealed that diet with 75 g Carbo=-
hydrate mainly from legumes gignificantly decreaged bloed
glucose concentration when compared with eguivalent amount of
carbohydrate tcken in the form of cerveals and dextring,
Gannon gb al. (1585) reported that the plasme glucose regponse
t0 ingestion of fruits and milk products could be predicted
from the constituent carbohydrate. There were no nedium ternm
metebolic contradiction to using moderate amount of sucrose

upto 28 g as a sweetner in the dlﬁbetlc diet (Cooper et gl., 19&3)

HMorgaret and Devidson (1974) reported that there was
no need to reatrict disproportionality in the intoke of carbo-
hydrate in the diet of diebetic patients, Similaxly
Brunzell gt 2l. (1974) showed that the improvement in oral
glucose tolerance on high carbohydrate diet was actuslly more

apparent in mild cobese diabetes than in normels.
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Thorn burn gt al. (1987) conducted studies and showed that
thers was a good correlation between starch digestibiliﬁs}

and plasma glucose response end the traditionsl earbohydrate
diets digested and abgorbed, was. protective against diebates.
Vultsan (1984) opired thot in all disbetics the smount end
time of food intske, particulerly the carbohydrate should

be controlled to prevent fluetuations of blood glucose

beyond normal level. !incdoneldand willicm (1988) showed thok
at any glucose doge level the serum insulin response was |

approzimately 40 per cent greaber in men compared t0 women.
Erotein ' .

Rosett (1988) pointed out that the recommendation for
prateih in the manegement of disbetes was very important
because of the role that dietory protein plays in over all
health, in the control of diabetes, and in the vigks to
health posed by diabetes. Nationnl Institute of Health (19&7)
recomzended that there was no need 4o change the .et;cmdard‘;

12 = 20 per cent protein content of the diet, providing Zﬁ}&
requirenent were met except in those who have specific
problen in which ;grot.ein- intoke ghould be reduced. Admeriecan
dlabetes Association (1986) recomzended that protein allouance
was 0.8 g/kg body weight for the diabetic patients. Eoset£
(1983) evzlumated the prosein resulrement ond recommended the

game allowenaee.



Insulin secretion alzo appeared 0 be enhanced by
gpecific amine acids such ag leucine, which is no% glucogenic
end arginine which is known %o be glucogenic (FPloyd eb 2l.,
1970) . tYambu gt a2l. (1984) reported that the impaired glucose
tolerance caused by the iwmbalance of of and p eell function |
in iglets is stinulated by arginine. I+t hag been suggested
that high protein dieb may benefit individuals with non
insulin dependent Diabetes mellitus by enheoncing insulin

secrebion (Hubtsal, 1983).

Seino et al. (1983) suggested that the consumption of
protein followed by carbohydrate 4o enhance diabetic control
hag been sdvocated. & protein sparing, low calorie high
protein diet (1.5 g/kg) facilitating weight loss while
proteciing lean body tissue had been recommended for obese
individuals with non insulin dependent diabetes mellitus

(Bistraln gt al., 1976 and Landau et gl., 1961).

Nambu et al. (1835) conducted studies and concluded
that 30 g of soy protein isolete may be excessive for
adequaﬁe control of non insulin dependent diebebtes mellitug
Cohen et ai. (1587) found oub that in insulin dependent
diabeties with vrojelauria ', regtriction of dietary protein

had a beneficial effect on amicroalbuninurio.
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Fab

Suguki cnd Goto (1983) and iark and Truswell (1$&5)
reported a relationghip between diabetic death rate and high
fat diet. Nubtval (1979) suggested that the high saturated
fab diets ploy an iuportant role in the genesis of degenerative
vascular disease. WVational Institute of Health {1987)
reported thet a diet réduced in total and saturated fab and
¢holegterol bas been reconmended for disbetie patients
because they showed an increased risk for coronary heart
digeages. Anerican Diabetes Assoeciation (1986) recousended
that tobtal fabt content of the diabetic diet was reduced and
replaceasnt of saturated fat with wnsaturated fat may slow

the progress of atherosclerosis and the addition of certain
fats such as eicosapentancic acld and monounsaburated fais
may be acceptable. frky et al. (1982) suggesbted that because
of an lncrease of atherosclerotlic heart diseasme in both types
of diabetes, the reconmendatlons has been mede that total

and saburaibed dietary f£ab ond cholestercl be reduced, with
replacement by equal calorie amounts of carbohydrates, in an
abtenrt to reduee blood lipid levels. Piper gt al. (1985)
reported the occurence of essential fabtiy acid deficiency in
individuals following a high carbobydrate and fat restricted

diet. Dunn and Coarrol (19588) revealed that the fob derived
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calorics do not alter short term basal or post prandial
ingulin requirenents in type I diabetes. Kipsebah and
Schectman (1983) reported that the risk fuetors of dicbetes
including plasma lipids and lipoproteins were target for
altered distory habits, porbicularly regardlng fat and o fat
nodified diet had zome gignificont evidences in the relation-

ship betusen diabetes and lipoprotein wmetebolism.

Hunoz gt gl. (1979), Yersons (1984) and Pohl.gi al.(1384)
revealed that high fiber diet improved ithe glucose tolerance.
Bose (1979) sugzested that high fiber Pengolee diet was lesu
orone to hyper glycemic in comparison %0 fiber free dieta.
Toma and Curtis (1980) found that the high intake of dietory
2iber waz good for diabetes and he suggested that food teehno=
logists must produce a wide wvariety of high fiber foods for
diabeties. The same observetion was reported by Trowell(ig78)
and Anderson and ‘Mard (1979). Increased intgke of dietary
fiber in the diet regulited in lowered post meal plasma glucose,
decreased glucosuria aad decreased insulin requirement.
Lecording to Goulder gt al. (1976) adding unabsorbable poly-
saccharides, gums and pechin produced pogst proandial decrease
in blood glucose in noraal and dishetic subjects. The fibers
that is nest effective were %hose.with the highest viscoslty

(Jenking et 2l., 1978).
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Holt et al. (1979) revealed that the effectiveness
of highest viscosity fiber may be related to am effect on the
slowing of gostric euptying. UNonn (1985) reported that the
nost congigbent recoummendation of several naotional diabetes
organizetions have been 0 achieve opbtimum energy intske
and %0 increasge fiber rich cereals and vegetable foods ad
the expense of fat. Trowell (1887) nroved that prolonged

conpumption of fiber depleted white rice uas aiabe%ogenic.

-~
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Faigy et al. (1587) reporied that in the gestationnl diebetic
patients the physioclogical viescous flber of leguninous ar
cereal fiber appeared L0 be necesgsary to maeindzin nornal |
blood glucose level, Stevens egi gl. (1585), Americon Diabetesn
Assoclation (1980) and Vinlk and Jenkins (1968) suggested

that bigh Tlber diets espeeinliy soluble varieby and sclable

U 0 1

fiber produced some effeects like iuprovement in coarbohydrate

metobolism and low density lipo protein and have other

beneficial effsot in paticnts with non insulin dependent
Diabetes mellitng. The sone result was obbeined by Hojemnike

et al. {1985) with she diet conbeining guar. Toma et ol.
(1983) confiymed that o significant reducbion of poatb
prandial byperglycenia and modexrabe less significand reduection
of inpulinemia afber the high flber meal. lodoar e al.(1988)
pointed out Lthat the use of soyabean and fenugreck as source
of fiber reduced plasma glucose in obese and dicbeslc rats

and human subjecis.



Special food items

Nhﬁrma (1987) reporsed that Ianngreek seedsg, 8 COEuOﬂ
condiment in Indie, decreased hyparglycemia serum choleaterol
and serum triglyceride in disbetics. Huneri et al. (1988)
showed that the stems of opuntia (Cactus), 2 porticular variety
cauged & hypoglyceric effect in petients with.nou»inauliﬁ
dependant diabetes. Debry gt al. (1980) sugseated that it wag
toc early 10 moke prachtleal applicotion of the result of&
recent scientific studies that cuggest mejor dietary maﬁi-
ficotion and further study was necessary to acertain‘wheiher
long term use of the new diets would bring move benefit #han
Ineconvenience t0 diabetes. 9

[FOOD EXCHANGE LIST AND MENU SUITABLE {'OR DIABETES '

Dimbetic food exchenge list was meant 0 simplify;th&
plonning of varied diabetic diets and foods were groupedi
together on the-bauis of their composition of carbohydraéé.
protein snd fat for o designated servlﬂg size (Suitor und
Hunter, 1980). Crapo apd Vinik (19d7) regorte& that a task
force gpyointe& by fAmevricon dlaﬁeueB.QJSOCL&t;On suggeateg the
optinun carbohydrate, protein and fot intzkes for diabeti?e,
the noe of fibre, the role of the glycemic index and its .
relation to food exchanges. Franz {1988) emphasized thati

exchange lists were one of he best metheds of diabetic education.



Franz gb al. (1987) reported that o commitiee couposed of

*

American Dietebdic Associabion and Amcrican Diebetes Asso-
clation hos revieved exchange ligts for meal planning and
initiated o plan for field testing and evaluation. leco-
moendations mede by Americon disbetes Associasion (1956)

for meal planning for o diabetlce pavient were based on an

updated version of the food exchvanges supplemented with

Hl

nformadion on low glycemic index selections. Holever et al.
(1985) opined that an epproach 30 elagsify foods eeccording
to physiologic effscts may play useful role in planning

meals and diets in which speeific blood glucose profiles

were required. Hendell g al. (1987) comparsd the effechive~
ness of nutrieat based {diet guide) with food group (cxchanse
ligt) wmethols of diabetic dleb im improving dietary complionce,
giycemic control and biochemical indieations of heart disesse
rigk and concluded tnat bobth diet planning methods were
effective in reducing bthe percentage of energy intake from

gaturated fob.

Uribe gt gl. (10¢5) suggested thob various dietary

£

regimens hed been sdvocobed in the treabment of vatients

with diebetes Wedmen (1950} cuphasised the iumporsance of

I~y

avoiding convenience foods in the menu of diabetie petients,

since such foods often sacrifice nutrients during LIOCesglng,

h



packeging and were expensive. DA (1980) recommended that
the nutritional labelling provides information which could be
used by health professionals and diabeties 0 increase the
variety of convenience foods which mey be used. Frauz et al.
(1987) reported that the American Dietetic Association and
American Diabetes Association had developed a simplified
meal plamning tool, healthy food choiéea t0 be used for |
initial ‘survival' level education. Americen Diabetes
Association (1980) suggested that appropriate tradltional
cthnice and culjural foods could be encouraged in diabetic

Tetie

Uowalk gt al. (1986) studied the iupoct of sesting
food smmples on the use of reciples distributed in nutrision
counselling and found out that most of the patients hed tried
the recipe and smong them, women were more likely to use
recipies they hed tmsted. Lardinois gt 2l. (1988) reported
thet mized meals contolning poly unsaturated fabty acids

evoked a greater insulin reaponse.

Holl frisch gt al. (1983) tessted the acceptability of
a 7 day high carbohydrate, low fob menu which contained
50 per cent carbohydrate (complex 35 per cenb, simple 15
per cent) 35 psr cent fat and 15 per cent protein; 100 ug

cholesterol, 1g Ho and 14.5 g neuiral detergent fiber per
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1000 k cal and wost subjects rated the menu ag good as their
ugual diets. Hoss gt al. (1987) reported thot the proceassed
foods like short bread, biscuits, puffed wheat, crisp bread
and wheat starch based custaerd showed two fold difference in
glycemic response as well as ingulin response. Viswanatban
et al. (1988) found out the glycemic and insulin responses of
nome breskfast item in diebetic subjeets; containing 300 k cal
of which complex carbohydrate contribute 68 +,81 per cent
protein 12 +,14 per cent and fat 8 +, 19 per cent of Lotal
calorie, while the dietary fiber conbent varied from 3.5 +o
T.4 g and the result indicated that porgal, uppuma end iddii
were sultable for diabetics becange their glycemie responses
vas low and bresd was considered unsvitable due to high

glycemic response as that of glucose.

Ireland gt al. (1985) conducted studies among six men
50 t0 69 years old with type II diabetes and reported thei
diets that consisted wostly of uwnPefined cereals, legumes,
frults and vegetables, inproved metabolic conirol and a
decrease in fasbing cholesterol and triglyceride goncentration,
whereas the diet containing full cream, dairy products, eg:s,
fatty meats, bubtcr, morgerine ond oil increased glucose
tolerance. CGannon and Wuttal (1987) and Jenkins gglg;.(1985)
recently determined the cireulatory glucose econcentration

after the ingestion of varicus individunl foods and mixed neals.
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Moni and HYani (1987) reported thot whent bran supplenentations
resulied in a "t.ransim‘n reduction in fasting and 8 b post
prandiol bloed pugar. Crapo (1986) eéncludea that it wes
necessary 10 work jtoward & gysstem that allowed dietary
recopmneniation to be made on glycemic index. Cloulston and
Hollenbeck (1988) and Chew gt gl. (1985) cuggested that the
glycemic index approach wqulﬁ be useful in planning diets

for individuals with diabetes. Jemkina et al. (1988) reported
that different starchy foocds produce different glycenmic yveg-
ponges wvhen fed individually, and there was some evi;ﬁence shat
this algso applies in the context of the mixed meat. The
glycemic response of different foods was exomined end the
lower response for parboiled rice, where as higher results
wag obtained in a ceniter that fed regular rice., Crapo et ol..
(1980), Cropo eb 2l. (1981) end Jenkins et gl. (1963).

It wes denonstrated that perboiled ceresls like wheat,
rice etc. were noteble in resulbing in relatively flat blood
glucose profile (Jeakina b al. (1986), Wolsver et al. (1965)
and Goddard gb al. (1984) reported that varieties of long
grain rice may be higher in amylose starch and cons_equent'vly
geve a flatter blood glucose response than the amylo g;ectin
rich short grain varieties. Coolings et nl. (1981) revenled
that cooking would enhance the degree of gelatinization of
starch and hence the degree o which it raised the blood glucose.



Coulston gt al. (1984), Ozunwole et al. (1987), Thomas et al.
(1988) and Visvonathon et al. (1983) suggested thet o number
of parameters like the mode of cooking and proeessing, the
form of food and the difference in foo0d processing and the
difference in food congiliuents which affected the digestion,
absorpbtion and wetabolism seem 0 influence the glycemic

and ingulin responses. Seshiah et al. (1986'a) reported
that the consistency of food, whether liguid, puree or solid,
raw or ceoked affected starch digestibility and there by

gluceose resuonse.

Studies o the effects of dietary stoarch on post
prandial plasmo glucose and insnlin reasponses conducted by
Afloay et al. (1986) ond Colaguin et al. (1985) indicmted
that there were differences in responses to different starchy
foods owing possible to difference in the rate of digestion
and absorption. Poab prandial plagma insulin respongse wes
Imown %0 be partially dependent on the ability of fcod
conatituents like prodein end fat to sticmlate the generation
of a number of gastrointestinal insulinogenic hormones

(KerinO' Dea gt _al., 1980; cnd Krezouski eb ol., 1987).

Holever gt al. (1987) examined the glycemic effect of
canned beans and reported that 1t significantly lowered

glycemic indices thean those of white bread. Jenkins gb al.(1308)



identified potentially and clinically useful starehy foods
producing relatively flat glycemic rvesponses and included
legume's pogbas grains such as barley, parboiled rice and
bulgarl(crackeﬁ wheat) and whole grain breads; which were
associated with reduction in low density lipoprotein
cholestercl, and triglyceride levels in hyper lipidemia

and with improved blcod gluccse control in insulin dependent

patients.

Hollen beck et al. (1988) indicated that the day long
plasma glucose regponse did not vary substantially when
pabtients with noninsulin dependent dicbetes mellitus consumed
mealg of widely different glycemic potency, providing further
evidence that there wes velatively little elinicel benefit
50 be gained by designing meals based on the glycemic index
of corbohydrate rich feods. Schade gt 21. (1980) claimed
that high eorbohydrate weals contoining 60 per cent carbo-
hydroate, 14 per cent protein and 20 per cent fabt should be
administered to the moturity onset diabetes patients during
breaskfast and lunch snd should avoid simuple sugsy in the
afterncon. Bouch end Tempe {1976) suggesbed that the diabetics
should increase the number of btimes of daily portion ondg he
reported thaet 5, 6 or 7 daily portions were advantageous

than decreasing the number of times of daily portions.
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- METABOLIG DERANGEMENT OF MAJOR NUTRIENTS

Diabetes mellitus is associated with derangement of
glucose; prohein and lipid metabolisn (/nderson et gal., 1937).
Aecording to Sultor and Tunter (13980) hyperglycemia is o meba-
bolic derangement which hes higher wortality rate (86-70 por
cent) than does diabetic keto acidosis., Yalshe et al. (1957)
gtudied aboub the energy restriction in non insulin dependent
diebetes mellitus ond the result indicated that 5 nonths of
reduction of energy intake with weight loss in newly dloguosed
Fon Insulin Dependent Disbetic patients improved Cell respon-
sivenese to glucose, but had no effect on liver glucose ocutpub
or on peripheral insulin action. Unger and OJrei (1977) re-
ported thet hyperglycenmia was a key aetiologic component in
the development of the wicro anglopathie complications of
diabetts mellitus. Horgaret and Davidson (1974) reporsed
that precautions against the deleterious metabolic derangeuent
of digbetes like hyper glycemia ang giueosuriahﬁlyed b0 prevent
the gradual development of atherosclerctic disease in all
diabetics. Papsdaikis and Grunfeild (1986) revenled that
Ketonuria accompanied by significant hyperglycemia was
present in hospitalized diabetic pastients with Won Insulin
Dependent Diabetes iiellitus. Steel gb al. (1887) found oub
that out of 20€ young women with insulin dependent diabetis,

T per cent had onoreszia nervosa and a long higtory of poor

slycemic conbrol.
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Ageording to suitor and Iunter (1980) hyposlycemia occoured
when the supply of inoulin was so high that all the glucoze
moves frow the blood in o the eells, dJackson gt al. (1588)
revenled that age related glucose intolerance thet developed
deppite glowed glucose abgorption, was characterised by

delays in peripheral glucose uptake, but was predominantly

the regult of iupalred peripheral glucose utilization. larig
Bockel gb ol. (1987) reported that glucose tolerance decreased
with age ond that the decrease affected post zrandial values

nore thon fasting plasma gluccse conecenbtrations.,

Gurcia et al. (1974) indiented that cardic vascular
morbtality and morbidity from  athemsclerosis were inereesed
two fold in patients with diabetcs mellitus. American Diabetes
Aosoclation (1957) and Sprafha et al. (1983) reported that
byperbension and diabetes were commonly associated. Faton
(1979) reported about lipids and disbetes and reviewed the
epideniolony of macrovascular disease and dishetic lipedemis,
the lipid link o atherogenesis, the possible reversibility
of atherogeviesis cnd dietary treatment and denonstrated the
Teasibility of reducing plagna cholesterol and triglyceride

concenbration by way of dietory means.
" 5
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Study of Gazl et al. (19588) demonstrated an agso=
ciation of excess abdominal fat, even without obesity,
with worse diabebic metabolic control, cardiovasculor
compliections, and blood lipid levels which were actually
considered to pay an important role in atherogenesis. A
cross sectional study condueted by Markkulackso gt al. (1953)
on the prevalence of atheroselerstic vascular digesse and
its risk factors in the non insulin dependent diabetic and
non diabetic subjects was carried out in Fash and Yest
Pinlend and concluded that in both areas and in both sexes
the prevalence of ceoronary heart disease, stroke and inter-—
mittent claudication was higher in disbetic than non diabetie
subjects. Although there was an exXcess number of deaths
apong diabetic subjects compared wiith normal subjects and
subjects with impaired glucose tolerance there was no gig-
nificont assceiation bebween couse of death and diabetes

(Zimmet ep ol. (1983).

Kerin 0" Dea gt al. (1983) reported that among digbetic
Australiaan aborigines, plasma triglyceride levels were high
particularly in men of 35 years old bub cholesterol levels
were not elevoted. Anderson gt zl. (1987) found out the
effect of o high protein oand low fat diet versus a low wnrotelin

and high fat diet on bleood glucose, serum lino probein and
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cholesterol metabolism in‘diahe;ic pabients apd the diabetic
patients were hyperzlycemlie, vefy low‘density lipo prbtein
valueg were 19wer than the control. The same abnormalities
of fat metabolism was reported by Wohlquist et al. (1986)
that arterial compliance values were significantly higher

in both and women with type 11 diabebtes. The findings of
Yasama b al. (1987) revealed that the risk factors increased

in normolipacmic diabetics.

Lesli et al. (1985) studies on young offsprings of
non insulin dependent diobetics have indicated thot extensive
metabolic changes ineluding impeired glucose tolerance noy
be expected; oassociated with hyper insulinaemic and hyperzluca=-
conaenia . Gibbons (1986) reported sbout the cbnormalities in
plagna lipo preiein conposition in diabetes which predigposes
premature athero selerosis due to hyperlipsemia. Heaven (1957
ievealed that the defects in lipo protein metabolism was a
promirent feature of diabetic syndrome. Falko eb gl. (1937)
reported that the rednced IDL cholesterol ond L, cholesterol
occur in noninsulin dependent diabetes mellitus, but persons
with impaired glucose itolerance di§ not have the dramatic

alterations in HDL levels.
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Cohen gt al. (1987). studied the velationship of dletexy
protein and renal functions in disbstes and found that a
restricted protein intake hnd a beneficial effect in the
eontrol of albuaminuria and glomerular filteration rabe.
fosett (1983) veportéd that one third of individusle with
insulin dependent diabetes and one £ifth of them wiish non

insulin dependent diabetes developed nephropathy.

g

ampaigne. et al. (1987) suggested that acute exercise in
insulin dependent diabetes mellituve patients may pertarbd
glyceamic canﬁ;el and adjustment of insulin and diet might
be required tc avoid post exercise hypoglycenia.

ROLE OF DIABETIC CLINIC AND DIET COUNSELLING

The nutrition sub committee of the medical advigory

conmittes of British Diabetes Association (1987) reported
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that the pre
role in the management of the diabetic comdition. Iome and
Ualford (19845 revealed bhe role of specialist diaobetic clinie
as oppoged to the never ghared caée and minielinic gysiem.

An asgessment was made by Siagh eb al. (1984) of the degree of
wetabolic conbtrol in diabetic patients attending a hospital
elinic compared with matched patlents at a geaeral practices
minicline, and found thet glycemic contirol was comparable.
Hayes and Harries (1984) reported that routine care of the
general practitioner for type IT diabetes was found lesg

satisfactory then that in hospital cliniecs. A survey
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conducted by Truswell et al. (1975) of the dietary policy

and management in British diabetic clinic showed that there wes
a great variation in the ideal dietery poliey for disbeties

and in the best way of helping patients t0 follow the preg-
cribed regimen. Coulston and Hollenbeck (1988) recommended
thaet dietary guidelines for pétients with non insulin dependent
Giabetes mellitua be issued only when the data for whichfthe

dietary changes was being recomsmended.

Eno (1979) reported that the Comadian Dicbetic Asso-
ciation wag concerned eboui the distribution of printed dietss
to diabetie patients and they were asked 40 seck personalized
dietary counselling from gqunlified dietitian, Beebe (1987)
reported that the primary goal of diabetic manazement was to
maintain blood glucose, there fore the dietitians plays an
integrel role in identifying patterns in blood glucose
profile and assisting the patients in maeking intelligent
dietary choices to iuprove diabetes control. Crapo and
Vinik (1987) sugsested thot the nusrition educotion for
minority populotion about diabetes uag necéssary. White gt pl.
(1980) reported thet group management of obese out patient
dinbetes mellitus wap wore effective than advice education
method. American diabetes asgociation (1984) strongly
gupports and encourasges outpatient education and nutritional
counselling, ihite house gﬁ.g;. (1979) opined that basgic

Aigbetiec eduention reinforeced hy Pollowineg ceaed ama Povratiyie'l o
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Alfrod ond Tibbets (1971) reported that group feeding
along vith an edueation programue was a veluable method %f
improving food beheviour. Suzuki (1976) reported that the
Zey role was pleyed by the potient kimself in diabetic i
control, s0 the need of education and psychosometic treatuent
wasg strésseﬁ. Fonnel et el. (1988) developed & curriculunm
. for type II diabetes educabtion, which included all the d%tails
about diabetes and the ilmportance of its’thefayy and thei
methods of dietary trecatment in different leﬁgls.
' |
Itamar fag et al. (1983) eveluated the efficacy oé

educational group meetings with non insulin dependent didbetic

potients on iaproving their knowledge of the diseage ond on

diseage monogement after twelve month followiug of the inter-
view group and concluded that educstional group therapy could
inprove diabetes control in patients with non insulin deﬁendent
dimbetes wellitus. Rosenquist et al. (1986) evaluated tﬁe
comprahensive progromne for diabetic éare and reported tﬁét
gseveral orgonizational changes hed& taken ploce a8 a resuft
of the ﬁrogrémme,. According o Gohdes (1983) diet progra@mee
must be $oilored o the cultural frome work asd traditional
foods with desirable charasteristics could be enceuraged,?
According to White gb gl. (1986) inﬂividualizatiené; of

coungelling remained the cormerstone of an effective treatuent
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plan. Zimmet (1988) sugzested that primary prevention 01 both
ingmlin &epenﬁept and non dependent diabetes become increasinglj
important because of their mortality and morbidity.

Semante et gl. (1987) opined that for dietary advice to
be successful, emphasis must be ploced on speeifie typesﬁof
food eaten bogether with an undergtanding of the gociocultural
implication of eating praoctices. According tO‘Grabauskaé(igag)
the prevention progremsze of diabetes expanded on vhe exyérience
goined by WHO investigators in community progrommes and proposed
a co-operative effert globally in community based yroér@mmingm
fnerican Dimbetes Association (1986) recommended that educationol
toels that were appropriate for the individual should be selected,
toking into account age and educational level as well as the
level of exisbing nutritional knowledge. According o l
‘merican Diabetes Association (1985) e registered dletitian
with experience in disbetes menagement was the ideal wember
of the multidisciplinery teem to provide this education and
counselling to the disbetic patients. Hauenstein_g&ug;.(%987)
reported thot skills of the provided dietitian could impréve
health care by developing further professionsl sxpertise in
the area of counselling patients with diavetes. |



MATERIALS AND METHODS
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HATERI ALS AND HETHODH

The ptudy on the dietary factors and diabetes was

baged on assecgsnent of:

1.

e

De

A

the dietary hobits of the families of diabebic
patients;

social, cultural, economic and educational back
ground, of the fomilies of diabetic patients,
which affeet the dietary habitss

the impoet of diabetic clinic om, the existing
dietary pattern of the potients and their health
conditionss

the correlotion between dietory pattern and
metabolic derangement of the major nubrientss

imparting diet coumnselling in which diebs were
planned moking use of food exchange lists to be
followed for a period of six months aond its
impeect on the urine and serum profile.

Area of the gtudy

Trivandrum city and suburbs, with the samples wmainly

obtained from the diabetic clinie of the lMedieal College and

from known cagses in end around the Vellayani Compus of the

College..



Selection of Samples

A sample is a fraction of a population (Gill, 1979).
In this study the samples were selected from the patienta
attending the diabebic clinie of frivandrum liedical College.
Totally 625 maturity onset diabetic patients are registered

in the diabetic clinic.

The maturity onsset diabetic potients were selected for
the study because this typs 11 or non ingulin dependent
diabetes ig a wajor health problem, highly correlated with
obegity and therefore over eating (theeler gt gl., 1987).

150 samples were selected through simple randon sampling.
According to Gupta (1985) simple random sampling is the
technique in which each ond every unit of the population

hag an egnal opporbunity of bheing selected in the sample.

Six patients were selected t¢ be followed up as case
atuGiea by purposive sampling. In such cases the sauples
were drawn according t0 the requircment of the investigator
(Cochran, 1977). | These patienbs were not abttending the
clinic regularly and were willing %0 follow a modified diet

for the prescribed period of s’mﬂy{six months) .



Develovment of toocls

To eliecit information regarding the socio economic
and dietary pattern of the families as well as patients,

interview schedules were developed.

. These sehedules were formulated in Halayalan keeping
in mind the facht thot this will be more easy for the inter-
viewer as well as for the patients. The schedules are given
in Appendiz I and 1I. 1In order %o study the actual food
intake of the Temily members of the digbetic patients as well
ag the pabients selected asg case stulies, food weighuent
survey was algse comfuchted with suitably structured questionn-

aireg as given in Appendix III.

Survey of the gocic economie snd dietary pabtern of the

foniiy of disbetic pabients.

A soeio economic and dietary survey was conduchted to
colleet information regarding the size of the fenilies,
occupation, income, educational level and food habits of the
farnily of the diabetic patients. Interview method wag
gelected for coellecting data becouse it could proceed syste-

matically and the information could be recorded as guickly
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ag possible, and in an informal interview, the ansvers tll.'lzs
one question may lead to other guestions which will furﬁ;ler
clarify the first answer or elicit more information |
(Bass et al., 1979) |

Dietary patiern of the families of the diabetic
patients was col‘lécted by one day recall method.. Accor{i::i.ng
to Swaminathan (1974) 24 h recall method is & reliable method
to quantify food intalke, By this method the mVestiga’cm;-
collected information, from the subject, about the type énd
amount of foods consumed byt the famiiy. Information regarding
the purchase and cons@ﬁptién of various food items by thf:

family was also collected.

Dict survey of the Disbetic patjents.

By intewiew e thod the data regarding the dietary ; :

as well as sone personal habits regarding the use of liauor,

{I

tobacco etc, were also collected from the patients, |
Assessnent mgard.mg body weight and height were alss dm:e.
The informétion regarding the freguency of use of variousi
food items were also collected. Frequency of using swari-.
Jaggery, salt and different types of cooking oils were
also collected. The pattern of eating food outside and the

!
|

type of exercise by the patients were alsd collected,

i



Obgervotion of diet counselling Smparted in the digbetic clinic.

——.

The clinic wag & speciality cliniec and therefore the
patiente got more care there. Aceording to Hayes and Harries
(1984) the routine care in general practice for the type 11X
or moburivy omegeb diabetic patient wes found less satisfactory
thon that in hospital clinic. 3y interviewing the patienis
and through obgervotion, the investigator wag able to study
the impmct of the existing dlet counselling at the olinie onm,
the dietory pattern and health condition of the patients.

And by interviewing the personnel it was possible to the determine

fanetioning of the clinic.

Dietary nabtitern of the selected femilies throuzh £ood

weilshnent surveyv.

=

he dietory assessment method by means of 24 h diebary
recall alone is of minimal value in identifying a patient's
ugual feod intoke (James eb al., 1981). 5o a food weighment
survey was carried out in selected ten fomilies (Appendix III).
Food consumption survey provide information on dietary intake
and the refinement can be achieved through food weighuend
gurvey (Austin, 1980). This method involves actual weighment

of raw f00ds before cooking and this has been considered to be



accurate for assessing food consumpiion but, it is leborisus
and time consuming and '-.._: much dependent on the availability
of foods at home (Thimmayampa and Payvathy Rao, 1987).

Individual weighment su?vey was conducted in six
dia'betic paticnts who were selected as case studies 1o get
detail d and accu%ate records regarding their actual food
intake. As all the patients were from thé urban area thzée
day veighment of foods was done., The nubritive value of
food consumed was calculated using food compositisn table
(ICHR, 1981),

Chanses in blood giucose, cholestersl and triglyceride
levels in the selected patients.

From the food weighment survey the actual consumption
of varlous food items by the patients were calculated usi;lg
£00d composition tables. The heights and weights of the .
sele cted patlenis were recorded, The type of activity of the
patie-nt also was taken into consideration. Using these data
the investi@tor‘workeﬁ out whether the patients were over
weight or under weipht when compared to their ideal body,:.
weight, based ‘on the calculations for ideal body weignis :Eor
diabetic patients recommended by Seshizh et al.(1986 a)
which 1s given in Appendix IV, |
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Blood, serum and urine profile were estimated as
detailed belows

Estimation of blood and urdnary giucsso.

Blood glucose was enalysed by the procedure of Asatoopr
and King (1954) with +the modificetisn that low alkaline coppor
reagent was used, The urinary glucose was analysed qualitae
tively, This was estimated hecause diabebes v im &
dlgorder of carbohydrate wotabolism which in its fully
developed clinicel espression is characterised by glucocwida,
and fasting hyperglycemia (ifelborn, 198%)s Debatils of %hé

procedure are given in Appondix Vo

tgtimati

on of cholestersl and Triglyeeride.

Clinical intervention studies in diebeiie patients
amply demonstrate the feoasibility of reducing plasma cholee
sterol and triglyceride concentration by way of dictery
treatment (Haton, 1’:9"?9}. Anderson et al. (1987) sugoested
that diabetes ig associated with shmormalities in 1ipid
metabolism. Cholestersl was cstimated by the mpthod of
Abcll (1552). | '

The details of the nrocedure of cholesteral estimtion

is given in Appendix VI,



The serum btriglycerides wvere estimated by the method
of Van Handel and Zilver Smit (1957) with the modiflcation
that florisil was used to remove phospholipids. The details

of the procedure has been given in Appendix VII.

Diet counsellingz for the case studies.

The Americen Diabetes Association (1984) strongly
gupports and encourcge reimbursement of out patient educetion
end nubtritional cownselling that meet-acceptea standards for
persong with disbetes. This bhowever, is not prevalent in
Iindio 50 the desirable extent. So the invesbigator imparted
diet counselling ag an expérimental meagure to study its effect
in six selected cases(figland 2). The investigator contacted
the patients individually and convineed then regarding the
importance of a modified diet to maintain good health in
disbetic condition. They were nade aware of various food
itens to be inciuded in the dies, foods to be restriched,
quantity of foods $0 be consumed and elso the food exchange
lists which help them 4o select food iteus considering thélr
vergonal choice and Lo add variety 0 their modified diets
and at the sametine to maintaln their body weight 5 per cent

less then their ideal body weight (Antia, 1973).
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Diabetic food exchange lisgta are meant to sinmplify the
planning of varied diasbetic diets, and foods ave grouped
together onn the basis of their conmposition of'ﬁarbahyﬁrate,
protein and fat for o designated serving size (Suitcr and
Hunter, 1980). So the imporbance of this food exchange
list was tought 50 the patients and the information dessimi-

nated ag given in Appendix Viil.

Planning of one weeck memu.

After imperting diet counselling by the investigatos,
the patients were convinced and voluntarily followed the

modified diet as worked oubt by the investigator.

The caleulations vere done considering the distribution
of energy from carbohydrate, fal and proteln for each person.
Individualization in meal plamning is inportant because it
provides nore flexibility (Americon Dicbetes Aséeciation, 1987) -
Fresent recommendabions of discbetie diet include 60 to 65
per cent df the calories as carbohydrate, 15 to 25 per cent
of total camlories with fat and protein provide 15 $0 20 per cenb

of the total calories as recommended hy Seshiah et al. (1586 a).
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The recommendations of total cslories for each i
ratient wes ealeulated by considering the height, -weightf
and actividty of eaeh individuwal péw‘;ients as given in ',
Appendix IX. The proportion of energy from carbahydrate,i
fat and grotein and econversion of these recommendation f&r
each patient selected os cese study hes been given in |
Appeniix X. | [
One week menn weg plsmned by the investigator using
food exchsnge list. The Iéanu hag been given in Appendix ‘*I .
Zhe foods ineclude low coot easily available fiber rich fci’adsav.,

Thege foods inelude legumes, lentils, tubera, greenleafy .

!
|

vegetables, all type of whole grain ceresls and fruits |
(fmerican Piabetes Association, 1967). All the cage studies
selected were non vegetorians, so the diet wna planned

ascordingly.

Before adminigtering the menu, esach item ineluded

in the penu was prepared quentitatively by the inveatigatgr
and was then converted into cups and spoon measurements,
The gquentity of food items in ~ one day's menu for each patie}nt
bas been given in Appendix ZII. This will help the p_a;ti&%:n't
to follow the diet more easily. Heasuring cups and azzoong:a
were also provided to each patient. The planned memm wasg

adviced to be followed for a period of six months.
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Observation of the biocheh;cal profiles - o

After follcming the prescribed diet for six months
the blood and urine af the casestudies were analysed for

glucose, choleatercl and triglycerides as described be*‘cwa.

Body weight was also mcarﬂed, _

Statistical Anajysia

The data given in the tables are avemg" values in
each cése # SEM, Stau.stical signiﬂcemce was calcnlated :
udging students! "¢' test (Bennet, 1967) |



RESULTS



A. Soclo-sgonomic and food congumption survey conducted

in 150 femilieg of the dicbetic patients

Socio=egconomric and dietsry habits of the fomilies

of the disbetic patients were determined by assessing the:
1. gocio-cconomic patitern of the families
and

2. <food consumption pabttern of the families.

1. Socio~economic nathern of the families.

The gocio=econemic patitern of the families of the
Giabetic patients with particular reference t0 oren of
residence, religion, sige of family, age and sex 0f family
menbers, educaitionnl level, occupation, income and expe=

nditure pattern of the families were collected.

Toble 1

ARTA OF RESIDENCE

Reglidential Bumber df

area fomilies Fercentage
Rural 49 32.7
Urban 101 673

Tobal 150 100



Ag shown in Table 1, among the 150 families surveyed,
32.7 per cent were living in the rural arca and 67.3 per cent

regided in the urban area.

Table 2
RELIGICH OF THE PAMSILIES

Tumber of

Religion Pamilies Percentage
Hingu 89 59.5
Christizn : 46 2647
tmelinm 21 14 0
Total 150 100

Table 2 reveals thot about 59.% per cent of
the fomilies surveyed were Hindus 26.7 per cent were
chrigtions and only 14.0 per ceat belonged 40 Huslim

conmunity



|+ 6 Re O

93]
b. A

SO0UnCE OF INCOME OF THE PAINLIES

Source of Pusiber of . )
income families - ereentage
Peroenent job 69 45,0
Yension = ' 31 207
- Temporary Jjob o 14 9.3
fgriculture 18 12.0
Buginess/Eent/ 18 12.0

Intersst fecn bank

Tobal 150 ' 100

- - T S A G S S

Table 3 degeribes the scurece of incone of the

families of the disbelic patients. The mzjor source

{ae

of iacone for 46 per cent of the families wag from
peroonent jobs. 20.7 per cent of the families received
pension as their wain source of incone. About 12 per cent
of the familieg depended on agriculture for income and
agein 12 per cent received their income from business/
rent/bank interest ete. Umly 9.3 per cent of the

families llved on income from temporary jobse



Table 4fa)

EDUCATIONAL STATUS OF THE FAMILY MEMBIERS

Tuiterats . 9 Y
Know o read and vwrite 13 240

* L.P.S, &1 =
*% ,0,5, 76 1.6
R TS 202 30.8
College 282 45,0

Children before ' .
schodl going age i3 240

W D 0 s ety U S W P A e B D A OV A A WD D WG P ED B o 0O G e D ua-ﬂe—mmdma@ﬂwmmw Lt £ S Y I P T TS
* Lower Primry School
*% Upper Primp ry School
#% High School

As revealed in table %4, 1.% per cent of the popu=-
lation were found to be 1lliterate while 2.0 per cent
knew to pread and write. Howeveyr 43 per cent of the
population were College éducated and 73,8 per cent had
high school education, LPS and UFS level of education
comprised §,3 per cent and 11.6 per cent of the popu-~

lation respectively, 2,0 per cent couprised children

below school going age.



Table 4(b) reveals the percentege of family memberg

included in each group 0f the education level.

Table 4(b)

EDUCATIONAL STATDS OF THE PAMILY MIEMBERS

Fercentage of fampilies included

Range of }

percen: Before Enow 10

tage of  gingom LI« 0g8 & L.Pu3.  T.P.S. .. Obllege

nembars ling terate write

15"’20 1 03 207 1 c'5 703 10 607 2.7
20""25 0 07 niad — 4 07 6 9 -3 6
25=30 0«7 - - — 1.% - ——
Z0=35 —— —— —— 0.7 1.3 6 b7
3540 -— - 0.7 4.7 7.3 19.3 9.3
40=45 0.7 - - - —— 0.7, o=
45=50 1.3 0.7 -— 07 4.7 11.3 12.7
50=55 —— - - - ‘ - ——- -
55=60 - - - — — 4.7 16
65=70 —— - - 2 0.7 - AT
T0-=T75 - - — o— — 23 303
&5-90 - - — - - - 2
90=95 -— — - - — - -

95=100 -— -— - 13 EPY) 2.7 12



There were 12 per cent faomiliegs having 95<100 per cent
of the members with college education. Another 12 per cent
fomilies having 45-50 per cent of the family members with

College ecducation,

The economic gtatus of the families was studied and

details are given in btoble 5 and fige

BOOUGIIC STATUS OF THE FAMITIES

Number of

Income .(Rupees per month) femilies Fercentage
Below 500 _ 6 A 4
Below 1000 (500-999) 32 21.3
Below 1500 (1000-1499) 22 4.7
Below 2000 (15G0-1999) 18 12
Below 2500 (2000~2499) 18 12
Below 3000 (2500-2999) L% S 93
3000 and above , 40 26.7

Total 150 100

As depicted in table 5 majority of the families
(26.7 per cent) surveyed belonged to the high income group.
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Only 4 per cent of the femilies wvere found 40 have an income
below 18.500/= per month. 21.3 per cent had a monthly income
below Rs;1005/¥ 147 per cent had a monthly income between
N8.1000 and 1500/— 12 per cent had an income batween 1s.1500/=
and 33.2005/--35& another 12 per cent between 36.2000/- and
N8.2500/= 9.3 per cent of the families came under bhe group

with monthly income bebtween Hs.2500/- and 238.3000/=

Table 6
DETAILS @ PAVMILY SIZE

Slze of the famber of . .

family femilieg ©ovoentage
Below 7 members 24 16
T35 pembers 93 | 62
6=-8 members 31 20,7
9=-11 members 2 1.3
Total 150 100

Details of the family size of the 150 fomilies sur-
veyed are presented in table 6. As indiccted in the table,
most of the families (62 per cent) consisted 02 5 40 5

members. 10 per cent consisted of below 3 family members,



207 per cent constituted of 6 to G family members and only
1.5 per cent of the families surveyed consisted of 9 to 11

memberg.

Table 7

ACGFISE DISTRIBILION OF TUD FAMILY HEMBERDS

Percentoge Yercentage Percentage

Age of total of male of female
nenbers members nembers
Below % years 220 0.9 7.1
Caildren upto _ : .
Adolescents =
Adults (eble 18 years) T4.8 37 .6 27 2

Table 7 indicobes that omong the total fomilies
surveyed majority were adulbs (74.8 per cent) without
much variation between male end female populetion (37.6
and 37.2 per cent reapectively}. 14.5 per cent were
teenagers, in which femsle population exceeded the male
populetion (9.0 per cent and 5.5 per cent respectively).
Ghildren upte 12 years conmstituted 8.7 per cent and only

2.0 per cent belonged %o the age group below 3 years.
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Table 8
ECORCMIC DEPENDANCY OF TUE }Z‘é;ﬁm{ HIMDERS

Number Pop= Zeonomic
Status of = derendency
members  CoOUAEE  po%io (EDR)

Egononie o _
independent 239 36 o4

Feonomle |
dependent 417 63.6 1.8

Table 8 indicated that of the 656 wembers of
150 femilies only 239 members had jobs and were econo=—
mitcally independent. The rest 417 nembers conpressing

0%.6 per eesnt of the total were economically dependent.

The monthly expenditure paibern of the families
weg divided in to worious renge from Ob5 per cent 0
76 to 80 per eend of the total income. Honthly expendi-
ture pabbern of the families surveyed is given in tzble 9.
No family gpent less than 15 per cent of the income on
food.. Among the 150 families studicd wmore than 50 per cent
af the families (53.3 per cent) spent betwesn 16 to 50
per cent of their monthly incone on food while 6.7 per cent

fomilies spent more then 75 per cend on food.
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Table 9O

MONTHLY EXPERDITURE PATTIRY OF THE FPAMIDIES
Range of | Eercentaﬂe of families»spe;ﬁing on Qif{ferent itens
aonthly o s —

Tire o Tood tggg; Shol- muoo- TS e ST
pereentager 7 | 7 nent ‘ ous
0=5 == 0.7 293 0.9 T70.7 48 18.7 24

6=10 = 50,7 52.0 30.7 21.3 36 213 30.7
11=15 - 16,0 8.0 1640 5.3 6.7 1.7 9.3
B-20 13 2.9 8.0 5.3 - 543 9.5 40
21=25 1.3 - 2.7 0.7 - 4 247 247

26=30 Ba) - — - -— — 143 4
31=35 543 - - — o — 1.3 -
Sh=40 160 —— - - - — — -
41=45 133 e — - - - e -
4650 40 - e — - —— - —
51=55 93 — - - e - - -
56=60 1363 == -— = - - - -
51=65 B = — - — . - ——
6670 10.0 - -_— - - — -— -
T1=75 LR J— — e — — — —
76=50 o7 — - - - v —— -
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Regording the expenditure on elothing, majority of the
families (81.4 per cent) apent only upto 10 per cent of their
income on clothing end no fapily spens more than 20 per cent

n this itene.

81.3 ner cent of tne xumblleﬁ sypent 10 per cent of
their inaoxe fur hauslng and the ezponﬁxture for this never

excceded 25 ker Ceﬁu of the Zamily income.

'A&ong the TSG'familiea surveyed, only 05.4 per cent,
of the Aumllleg incurred expenditure on education, of wh;ch\
most of 4he fomilies (37.4 per cent) spent upto 10 per cant
and 6.7 per cent of families spent 25 per cent of their

montily income on education.

Regording the expenditure on eabertainment, majority
of the fomiliesg (70.7 per oant) apent only 0 t0 5 per cent

of their incone.

Expenditure on health in most of the femilies
(&4 per cent) was betwsen ¢ to 10 per ecenb. Aboub 4 per cent
of the families apent 25 per cent of their income on healih

agpects.



69.3 per cent of the femilies hed monthly sevings, of
which most of the families (54.7 per cent) saved O 40 15 per cend
of their monthly income. About 1.3 per cent of the families
panaged o save upto %5 per cent of theiyr income. However no

family saved more than 35 per cent of their monthly income.

Table 10
PERCTHZAGE OF INCCHE SPIIT O FOOD BY PAMILIES UNDER

DIFPERENT INCONE GROUPS

Percentoage Pérceﬁ%agaﬁaf f&miliéa with wmoenthly income
of income : ' ' -
expenditure Below 500« 1000=- 1500~ 2000- 2500~ 73000 and

on food 500 999 1499 1999 2493 2998  above

16-20 e — - — -~ - 1.3
21=25 - — - — - - 1.3
26=30 - — - - — - 840
31~35 - — = - e - 543
36=40 —_— — - - 13 9.3 5.3
41=45 - - 2,7 - 2.7 == 8

46=50 - — A0 - 4o - -

51=55 - -— 2,0 b = — —
56=60 —— 8.0 3.3 w—— e 2 -
61-65 — 2.7 13 4.0 - e -

66-70 240 8.0 0.7 = — - -
71=75 1.3 2.7 - — -— - -
76~E0 20 0.7 - — - — -—
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Table 10 revesls that in low income femilies ( 1.1000/-
60 0 80 per cent of the income was spent on food. As income
increased (¥s.1000 to BEz.2000/~ ) the expenditure on food for
nost of the incoume. In the 28.2000 to 3000/- monthly income
group familles, the food expenditure was bebtween 35 to 50
per cent ond in the high income group families (  &s3.3000/=)
majority of then (10.7 per cent) spent only 30 t0 40 per cent

of their income on food.

2. Food consumption pattern ofutﬁe fémilie§.~

.. Table 11
"FOOD HABIT OF THE FAMILIES

Tumber af'

Group families Percentage
Non vegeterions - 138 | 92
Vegetorians | 12 8
Total . : 150 100

Table 11 indicates that among the 150 families gur-
veyed 92 per cent were non vegehtarion families snd the

rest 6B per cenb were vegebariandg.



Table 12
PRECOCENCY O DUORCHASE OF VARIOUS 1OOD ITEMS

Percentage of femilieg purchasing food

Poocd items
Daily Weekly  Homthly Qc°?§;° Never

Wheat and rice e 46..7 50 won -
Other cereals — ST 26.7 48.7 16

Pulses 2 43.3 54.7 — w—
e e 24 54 3.5 18,7 -
Roots & Tubers Te3 52 8.7 32 -
Cther vegetables 10 S0 ~— — -
Truits 87 24 5543 12 -
Milk 100 —— e —— -
Figh 62 20 wo— 10 8

Heat - 52 24 16 8

Egg 53 52 5¢3 29.3 8

011 seeds 3] 28 453 20.7 -
Fats & Oils - 32 56 12 e
Sugar & Jaggery — 36.6 63.3 —— -
Spices & condenents =- 30\ 70 — —-—

Bakery items 10 32 1 A2.7 -

W
]
A}
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Table 12 ghows the freguency of purchase of vaerious
food items by the femilies. Moat of the families studied,
purchaged food items such as wheat and rice, pulses, frvits,
0il seeds egpecielly coconuis, suger and jaggery, fats and
oil and spices anﬁ condiments on e monthly basis. RHoots
and tuberé, ath&r:vegetabies. neat and eggs were weekly
purchased by most of the femilies. Daily parchase was
limited o food iﬁeﬁs such a3 green leafy vegetables, uilk
and fish. 16 per cent of the families wvere not in the habiy
af buying'cereais other than vheat and rice, UWhile 48.7
per cent purchaged cther cereals occasionally. 10 per cént
of the femilies studied, purchased bakery items daily while
42,7 per ceat purchaged békery itens oceasionally.

8 per cent of the fomilies 4id not purchage non vegetarian

foocds such aa fish, meat and eggg.

Table 13(e) indicates that food items such as Rice,
Wheat, Green gram, Black gram frults meinly irn the form of
banana and vegetables were inéluﬁea in the deily dietb of
majority of the families. 70 per cent of the femilies aid

not use ragi at all and 1.9 per cent included ragli dally.
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Table 13(a)
FREQUENCY OF USE OF VARIOUS 700D ITHEMS BY THE PAMILIES

—?ercéntage of fomilies using different food Liems
Foods T Weekly b Cin
Deily | Once Twice Thrice :U°¢?§§°' Never

’
v

Hice 100 - - - - -
Wheat 733 133 107 4 4 -
Ragi 163 — 27 - 26 70
Rava . 8 12.7 T3 10 42 - 20
Vaida 4.7 5.3 4 10 52 24
Green grom 34 16 313 6.7 12 -
Bengal grem 4 20 3543 4.7 35 -
Red grenm BT 10.7 42.7 4 %4 neio
Block gram %543 14.7 153 347 = == -
Potabo 6.7 9.3 13.3 2.7 5B -
Tapioca 4 107 247 4 707 8
Colocagia —-— 4 9.3 2 673 17.3
Yam - 33 6.7 2 6343 24.7
Careot 2.7 11.3 15.3 6.7 60 4
Beet root 2 8.7 13,3 6 64 4
Amaranth 23,3  13.3  14.7 i1.5 36 .7 -
Cheklkurnanis - Ge3 1343 2.7 5247 22
Drumgbiclk léaves 1247 1C 1543 4 56.7 5e3
fruita 60 - {2 53 227 -

8tﬁer~vegetahles 92 - 247 5.3 - -
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Other food items like rava, naida, tapiocca, coleocasia end
drumstick leaves were not used by sove of the families sur-
veyed. iejority of the familles included all food items in

thelir diet cccasionally.

Table 13(b)
PREQUEHGY OF USE OF VARIOUS lE‘OOD IPEES BY THT PAMIILI

el
E

“

L,

Percentage of fomilies using different food itens
Foods ~=T Weekly '

-
r Geeasio-

Bailyg Once Twice Thrice | nally Kever

15,1 100 == - -— - ——
Curd 30.7 47 2. - 53 T3 —
Butter milk 5607 2 4.7 e 30.7 -
Cheege — - - —~ 8 92
¢hicken — BT 33— 80 a8
Tusk meat - - —— — 51.3 TET
Beef - 133 10 8.7 473 20.T
Muetton — 6.7 2.7 BeT 5.3 3
Pigh 70 5.3 2.7 847 543 &
Hen'a egg 40 5 5.3 2.7 28 8
Duck's egg 4 — — 2 14.7 793
Cilg 160 — - —— —— —
Ground nut 10.7 7.3 12 2 68 -—
Sesaomun - a8 - — &4 8
Coconut 160 - - - - -
Sugar 160 - —— — - —
Jaggery - - - e 100 —
Processed foeods 52 5e3 12.7 18 12. —
Bakery items 1 3 3.3 10 7047 -




(.
67

Table 13(b) shows thab &llAthe‘families included milk,
oils, coconut and suger deily in their di@é. While majority
of the fomilies congumed food items such as curds, butter |
nilk, fish, egg and other procesged foods like pickles and
jem daily. Almost ell the families (92 per cenk) were net
in the habit of using cheese, ond some families did not use
any of the non vegetarian foods. 511 other food items were

used oepcasionally by many of the families,

Table 14
CINOTOSION OF VARIOGUS FO0D ITEMD IH PHEB LENU

Percontoge of families including
Poode different food items during |
Break Tast Tunch ¥vening tee Dinner
Cereals - 160 100 14 100
Tulses 41.% 4543 22 ﬂ 12.7
Teafy vegetables -— 49.3 =~ 20
hioota & tubers 10.7 - 28 943 12
Other vegetables & . 86 2 56
Fruits 548.7 - 1.3 26 247
Mille & milk products 100 a2 100 6143
teab 6 21.3 - 6 .
7ish ——n 853 - 42T
2g 40 : BT 8 4.9
Pats & olls 00 100 24 100
Tagar/Iogsery 160 - 100 T3
Zrocessed foods - . 367 24 , -

Bakery foods 4.7 - 47 . -

- preg
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The daily inclusion of various food items in the
menn is shown in toble 14. Among the 150 families studied
all of ther inclvded cereals along vith milk, sugor end
fatg and oils, while some families (41.3 per cent) supple~
mented the cereal based breskfest with pulses and most of thewm
bad fruits and egge (54.7 end 40 per cent respectively)
Auring breskfest time. This indicates that majority of the
families studied followed a breakfest pattern mainly cereals
baged suppleﬁeﬁtea with pulses, wilk and fruiis. Regarding
Junch, all families hed rice supplemenied wishh pulses
{41.3 per cernt) ond all other Tood groups. Foods such aa
fruits and eggs vwere not used during lunch time (1.3 and
8.7 per cenbt)., For tea time 2ll families included milk
and npilk products with suger and most of the families
(47 per cent) consuped bakery ltems much as cskes, biscults
and other anacks and fried items during tea time. Dinner
vabtermn was same &g that of lunch. Many of the families
included vegetables and fish preparation along with rice
for dinner (56 and 42,7 per cent}. A small percentage of
families %ook pulses, gresn leafy vegetables and zoots and
tubers Suring diaver time (12.7, 20 snd 12 per cent respe-
ctively). Hogt of the familieg surveyed took milk products
during dinner and used oil ag a cooking amedium during

breskfast, lunch and dinner.



Tanle 15
COOKING OIL3 AND PATS USED BY 7OE PAMITIES

Number of Percenta ge

Fats/0ils families  of families
Coconut oil g 6
Polm oil A6 30.6
Sanola 8 5.3
Ground nut oil 4 267
Soconub oil and palm 0il 69 46
Palm o0il and groundnub oil 4 2.7
Sanola, Falm oil and Coconut oil 4 2.7
Palm oil, Vanagpathi and Coconut oil 4 247
Gingelly oil and Coconutb oil 2 1.3
Totel | 150 100

The use of verious fats and oil by the foamilies are
glven in table 15, 1t wags seen thet majority of the families
(46 per cent) used coconut 0il along with palm oil. 30.6
per cent of the famllies wused only palm oil. & per cent of
$he femilies used coconut oil alone ond semola wes used by
53 per cent of the families. 2.7 per cenbt of the fomilies

used groundnut oil for cooking. Other combination of oils used
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for cocking by the families were palm oil, groundnut oil ang
senola (2,7 per cent), palm oil and groundmat oil (2.7 per cemt),
palm oil, coconut oil and venespathi (2.7 per eent) and coconud

0il with gingelly oil (1.3 per cent).

iethods of cooking applied for different foods by
the families are revealed in table 16 and it was found
that most of the fomiliez (about 63.3 per cent) used bthe
boiling and straining method for cercal cookery. 76 per cent
of the familiem unsed ths boiling and absorpbtion method
for cocking pulses. Hajority of the fomilies (72.7 per cent)
made curry with roots and tubers. Almost 2ll the families
uged boiling ond abgorption method for cooking leafy vege-
tables and other vegetables 42 per cent of the families
used gteamed fruits. 58.7 per cant of the families used

ezz both in the boiled snd fried forms.

Dally consumption of muger, sali and oil by femily
members are shown in teble 17. Hegarding suger canaumptiqﬁ
in most of the families (55.3 per cent), individuanls con-
sumed wmore than 30 g of sugar per day, omong which,.in
477 per ceat of the fomilies sugar consumption was too
nigh (50/ g/person). In T2 per cent of the families the

salt consumption was betveen 410 0 30 g/person.



Table 16

METHOD OF COCKING OF VARIOUS FOOD ITEMS

Eeraentége of fomllies adopiting différent methods of cooking

7 Boiling ‘ . e a \
roods ' S¥ean” prving  curry Boéiéng oy gﬁ@éﬁ;ﬁﬁg Sheaming
Abgor= Strai- ing 09 frying boilng SpipotS  frying
ptlon ning - frying
Cerenls -— 83,3 == — —-— - — 307 —
Fulses 70 - - - — - 24 - -
Roote & tubersg =- 543 22 —— T2.7 - —— - -
Leafy vege= —— — — - — - - .
tables 100 .
~J
ls..A
Other voge~- — —— _— - - ove
tables 62,7 | 6.7 28
Prults —— e 42 - - - - - -
Pigh & Meat == - - - 26,7 = T3 3 - e
Pae - - 16 2543 - - - - 5847




Table 17

DAILY TSR 0F SUGAR, SALT AWD OILG BY THE FAMILIES

5 /dsy/ Sugar  sel " o

PELEON  yumber Percentage Number Percentage Number Percentage
Below 10 3. s 15 10 — -
10-20 28 18.7 % 6.7 55 367
20~30 % . 24 57 olT a7 31.3
50-40" 23 15.3 7 41 . 26 17.3
40-50 38 25,3 - - 20 13.3
sbove 50 22 14.7 - - 2 1.3

tiajority of the families (68 per cent) restricted fat con=
sumpsion within 30 g while in some families (30.7 per cent)
fab conoumpbion was between 30 t6 50 g. In 1.3 per cent of

she families fat consumpbion was too high ( 50 g per day).
Diet during special occasions in the family.

Anong the 150 fomilies atudied 2lmost all the families
(94 .7 per cent) celebrated birth days by meking special swceb
preparations like payasam. Nerrisge was celebrated by arrvaaging
fengtzs by all families. On the occasion of deeth many femilles
(42.7 per cent) made kanji with pulses. Religious fegtivals

were also celebrated by all families accordingly.
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Diet during gpecial physiological conditions.

Begarding the diebary patbern Gf the family wmembers
during special physiological conditions, almost all familics
considerad that toddlers needed more milk ond eggs in thelr
diet. ¥For school children and adolescents, eggs were given
deily. During pregnancy and lactation no gpecial foods weye
included in the diet. I}t was same as that of the usual

family diet bub with an added gquantity.

For 0ld age people bthe diet was mainly in the born

of a cereal porridge, in zlmost all families.

B. Pood intake of the fomily members sssessed

by weighnent mebhod

Dletary intakes 0f the family members of diabetic
vatients viz., adult men and adult wonen was assegeed by
three day weighnment method. Comparison of their dieils
vere nade with the recommended daily sllowance of

R (1981).



Table 18

B FAMILY FEMBDERS
N=10

AVERAGE QUANDITY OF POODS CONCUMED BY THE MALE

Amount Percentage

Food groups EDA sonsumedls)  of HDA

Cercals 400 386.0 96 .5
Pulaes 55 075 119.1
Leafy vezetobles 100 122.0 132.0
Hoots and Tubers 5 20.0 4.7
Other vegetables 5 42,5 507
Pruits (mainly Senona) 30 8140 270 .0
Milk and nilk products 100 628.0 628.0
Fats and Tils 40 4840 120.0
Heet and ?ish 30 126 .5 421.7
Rapa 30 3240 106..7
Suges 30 49 .5 165 .0

Table 1€ reveals the azectual gquontity of various food
items congumed by the male members of the families, of |
selected diabetic pmtientos. It wes seen thait on an cverage
their cereal consumption wes sebisfactory, which net about
96.5 per cent of the D4, bubt regerding the consunption of

pulses, it was more than the A4 (119.1 per cent).
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Pood groups such as roots and tubers and other vegetables
did not meet the recommended allowonces (34.7 ond

567 per cent of RDA respectively). Inclusion of other
Toocd groups like milk ernd milk products, fots and oils,
flegh foods and sugnr fer exceeded the recommended

allovances.

Table 19
NUTRITIBEDS COUSUMED BY THE HALE PAMILY MEMBERS
» N =10
Hutrients apA  ohownt - Percenbage
Frotein (g) . 68 94.5 136.9
raersy (K eonl) 2600 2653.3 94 .8
Saleiunm (g) 0ed=0.5 " 12 240
Iron (ug) 20 30 .6 153
Vizéminlﬁ (Retinol ﬁgj 750  T742.6 99
Thianin (mg) 1.4 S 114
Ribo flavin (mg) 1.5 145 126 .7
Siécin {vz) 19 18.2 95 .8
Vitemin C 9(mg) 50 208 416

The avernge nutrient consumption of the wale family
nembers o0f gelected disbetic patients was calculated from

their food intake and is shown in tsble 19. It wes Tound that



energy cOnsumption, was 94.8 p
daily allowance. Vitemin

recomuended sllowance and Wiceln 05.8 per cent.

76

5%

v csend of the recomnended

A intoke was 99 per cent of the

A1) She

other nubtricnts like protein caleiunmy iron, thisain, »ibo=-

flavin and vitamin ¢ ezcecded the recormmended ollovance.

Table 20

TOARTINY 0¥ POODG COUSTMED BY THE FEAALE PANILY MEUBEDRS
N=10
Yood groups 2DA eéﬁggggd ?eggeggige
(&) -
Cereals 300 228 96
Pulges 45 44.2 08«2
Leofy vegetobles 125 45 .9 36 o7
Vegetablen (] 90 120
.00t5 and Tubers 50 42,5 85
Preite (Meinly Pensna) 30 97.5 325
Egg %0 26 86,7
‘Plesh foods 30 5% 176 47
Hilk & milk produects 100 19 619
Sugar 30 43.3 144.3
Tatg and oile 55 59 11144




77

Table 20 showgs the average quondtity of foods congumed
by the female meumbers, 0f the seleched families of diabetic
patientg. Regerding the gquantity of cereals ond pulses
96 and 98.2 per cent respectively of the recommended daily
allowvencse was met,. Consumpbtion of leafy vegetebles, roots
end tubers and egg® vere below the IDA. Consumpbion of
other items such as vegetables, fruits mainly in the form of
banana, flegh foods, milk ond milk products, sugor and fats

were very high when compared to RDA.

Table 21
WUOTRIENTS CONSUMED BY THE FPERIALE PANILY MEMBERS
N=10
Tutrients BDA cﬁggﬁgzd Peggeggige
Protein (g) 51 T2.2 141.6
Energy (K eal) 2200 2451 111.4
Caleium (&) 0.e4=0.5 1.3 260
Iron (iag) 20 29 .1 97
Vitomin & (Retinol ug) 750 133 97.7
Thismin (mg) 1.1 1.2 109
Ribvoflavin (mg) 1.2 1.9 158
Yicosinie acid (mg) 15 11.2 T4 o7

Vitanin ¢ (mg) 50 109.6 219.2
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Table 21 shows the average consumption of nutrients
by the female members of selected fawmilies of Aiabetic
patients., The intake of nutrients like iron and vitaamin A
net 97 and 97.7 per ceat of the RDA. There was a deficlency
0f nicotinic acid in their diet vhich met only 94.7 per cent
of the RPA. Regarding other nu;rients like provein, calories,
_caleium, thiemin, riboflevin end vitamin C all excecded the

EDA o

C. Personcl charccieristics and dietary pabtern of

the diabetic patiente

The personal chavacteristics and dietexy pattern of
the diabetic patients were mnalysed and the resulits are dege

cribed in the following tables.

Table 22
MALE ARD PEIALE POFOLATION OF DIADETIC PATIENTS SURVEYED

fumber

sex of people Percentage
Hale 76 . 5047
Temale T4 49,3

Total 150 100
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table 22 depicis that among the 150 diabetic patients
surveyed, 50.7 per cent wers mnle patients and 49,3 per cenb

were female pobtients,

OCCUPATIORAL STATUS OF THE PATIENTS

Status Humber  Yerceantage
Hetired 3 21.3
Pudl bime job 46 3047
Tempornry Job g 6
Gusiness T 4.7
Unemployed houge-wives 50 373
 Totel 150 100

Teble 2% reveals the occupationszl gbatus el the.
patiento. About 30.7 per cent of the dlobetic patients
had full tine job, 2%1.3 per cent of potients were
pensioners, 6 per cent hed tem-porary job, 4.9 per cent
yere business men, while 37.3 per eent of the patients

vers unenpleyed house~vwives.
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FTable 24

Humber of

patients  corcentage
Tlliserate — e
Enow reading & Qriting L 7 4.7
LaFaSe 18 12
U.?;g. . | B | | 22 . 14.?A.
HeSs 47 3143
College 56 3743
Total - 150 100

The educational status of the patients is ziven in
table 24. It was found thab 37.3 pe: cent of the patients
were college educated; where ag 31.3 per cent were high
school educated, ILES and UFPS educated pabtients comprised
12 and 14.7 per cent respechively. 47 per cend knew<onL§

$0 read and write and no one was illiterabe,



Table 25
AGEYIBE DISTRIBUTION OF THE DIABETIC PATIENTS

Age range Male Tercentage Temale Percentage
3135 2 1.3 r 2.7
36=40 2 1.3 g 6
21=45 -5 343 7 4.7

' 46-50 13 8.7 14 9.3

5155 14 9.3 11 7.3

| 66-60 21 14 16 10.7
61=65 - 7 4.7 7 4.7
66=70 7 447 2 1.3
T1~75 5 3.3 4 2.7
Total 76 50.6 T4 49 o4

Table 25 reveals the various age groups ¢ which the
patients belonged. lMojority of the male and female patients
sbudied (32 and 27.3 per cent respectively) belonged $o the
age group between 46 to 60. Female patients werc more
(13.4 per cenﬁ) in the age group 31 to 45 when, compared o
male patients (5.9 per cent) in the same age group. However
between the age range 61 to 75 there were more male patients

(12.7 per cent) compared to femanle patients (8.7 zer cent).
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The age ot onset of the disease was studisd and the

detalls are given in table 26 and Tig. 4

Table 26

AGE 0% INCIDEHCE OF DIABETES

Age ogu22§§on Percentage
26-35 15 10.0
36=40 - 21 1440 |
41=45 29 19.3
46-50 431 273
51=55 25 0.7
56~50 15 SR < 5
51=65 6 4.0

Total 150 100

Table 26 deplets the age et which disbotes was first
diagnosed in patients. Among 150 patients studied majoridy
(63.3 per cent) developed the disesse between the
age 471 to 55, of vhich 27.% per cent developed ot the age
batween 46 40 50. 16 per cent of the patients developed fhe
diseage at a very early aze of 30 to %35. But as the age in-

creaged beyond 55, the occurance was less (127 per cent).
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groups, Of which majority caue
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nly 36 per cent of the pavients knew their blood

wder the group O posiitive.

The incidence of various disemses among the relatives

of the diabetie petients wesre anelysed ond the detalls are

given in table 27.

Table 27

DIZEASE HISTORY OF RELATIVES OF THE PATI DS

Percentage of paticnts whose relatives
: baving the digenses

0N e

Kot

Digecses Fa-~ lio= P« Bro= Si- Pather (o= Ho hiw
ther ther 4ther +ther ster Bro~ thers story knowing
-and ther/ Broe of about
{g- Tlg- ther/ dig- the ine~
~ther ter Sister ease  cldence
Digbetes 19.3 8.7 4 A7 4 6 4.7 2447 24
Obesity 2.7 & = W3 47 - - 63.3 24
Heart - , o =
disease %e3 143 4 2 ..7 2= 1.5 62 24
BePa 5-3 10 - 1 03 4 - - 5703 24
Kidney - - - - - ; .
disenae 1.5 1.3 753 24
hathma 13 = - - 1.3 - - T5e3 24
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Majority of the patients (52 per cent) reported the
incidence of dimbeles among their relatives. The lneidence was
nore emong fathers (19.3 per cent) when compared to mothers
(8.7 per cent). The same patiern wes scenm with paternal
relatives (6 per ceni) when comvared 0 moternal relatives

(4.7 per cent).

Among the patients with a family history of obesity
(12.7 per cent) and high bloed pressurze (28.7 per cent),
the incidence was nore among the female members of the famlily.
The imcidence of obesity belng 4 psr sent among nothers and
4.7 per cént amaﬁg siagters when cougared to fathers and
brothers (2.7 and 1.3 per cent respeciively). The rate of
irncidence of high blood pressure among mothers and sisters
wag also high (10 and 4 per cent respectively) when compared
t0 the iﬁcidemce among fatherg and brothers (3.3 and 1.3 per ceni

respectively).

Among the patienis who were reported $0 have & family
history of cordio vageulsr disease (14 per cent), the incidence
was more among fathers when compsred to mothers end sisters
(T.B end 4 per cend resgéctively), Hajority of the patients

-

did not have a family hiptory of astuns or kidney diseases.



Incidence of other diseasens among disbetie patients

is revealed in toble 283.

Table 28

HCIDEWCE OF OTHER DISEASES AMONG DIABTTIC PATINTS

NS e Fumber of . A

Dizeases pabients PYercentage
High blood presasure 34 22.6
High cholesterol 3 2'
Heart diseasss 13 BT
Asthma 5 2
Arthritis 5 2e3
Goitre 1 P
ot having sny disceases 91 60 7
Tobal 150 100

Hejority of the patients (60.7 per cent) vers re-
ported te have no agsoeinbted disensess However 33.4 per cent
of the patients hed vascular diseases such 29 high blood
pressure (22.6 per cent), heart diseoses (8.7 per cent) and
high chelestercl levels (2 per cend). Some natisnts were
reported to heve mgthme (2 per cent), arthritls (3.3 per cent)

aod goitre (0.7 per ceat).
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The body weight of the disbebic patients was studied
to £ind ocub whether they were under weight, normal or over

weight persons. The regult is gshown in table 29.

Table 29
RODY WEIGHT OF 2HE DIABETIC PATIENDS

' / L Per= Per= o Per—
» i Y w )
Group Nanber centage Hale centage “enale centage
Uader welgnt 32 21.3 12 8 20 153
Yormal weight T4 4943 44 293 30 - 20
Over welght 44 2943 20 12.3 24 16

Among the 150 families studied, majority (49.3 per cent)
wvere norsal welght patiends. 29.3 per cent of the patients
were over weight and the ineidence of obssity was more among
femple patients (16 per cent) when compered 0 maele patiente
(13.3 per centd). Anong wnder weight patiemts (21,3 per cent)

Galaso the incidence was more omong female patients (13.3 per ceni)

The walst measurement of the dicbebic patients were
studied %o find out the extent of obepiiy in patients and

it is ghowm in the table 30.
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Measurement Humbey of Pepr=
in inches person  centage

28=30 12 8
31=3% 18 12
24-36 S 28 . 18.7
37=39 ‘ 76 50.7
40-42 . 16 10.0
notal 150 100

it wag found that majority of the pabtlenis
{50.7 pex cent) had the walst measurcient botween
37« 0 39 inches. 18.7 per cent of the patients had
the measurenent bebween 34 0 36 inches, 8 per ceat had
the waigh measurenent between 28 to 30 inches, while

10.6 per cent had it between 40 Ho 42 inches.
&

Detells rogavding vae alechol consumption tobaco
chewing and smoking habits of the dliabetie patients were

guudled and s ziven in tabie 31,

=~
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Table 31
ALCOHOLISM, SMOKING AND TOBACCO CHEWING HABITS OF
THE DIABETIC PATIIENTS

Alechel consumption Smokin g_ ,

Group A o Tobacco Chewing
Number  Percentage Nunber Pepcent Number Peycentage
Users 3 2 26 173 1" 7.3
Abgtainers 27 18 21 14 18 12
Non users 120 8 103  68.7 121  80.7
- Total 150 100 150 100 150 100

Bmoung the 150 patients studied majority were not
in the habit of drinking, smoking or tobacco chewing
(80, 68.7 and 80.7 per cent respectively) Neny of the
patients stopped drinking (18 per cent) smoking (14 per cent)
and tobacco chewing (12 per cent) after the onset of the
disease. But 9bill 17.3 per cent of the patients were in
the hebit of smoking, while aloohol consumption (2 per cent)

and tobacco chewing (7.3 per cent) were reduced,
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The details of the coffee or tea consumpbtion habits

of the diabetic patients are given in table %2.

Table 32
AABIT OF DRIMNKIHG COFPPEE OR TEA BY THE DIABETIC PATIEHTS

Percentoge of patients using>tea/co£fee

anber With milk No ougar  Without uger
in a dey and sugar no milk with milk
Coffee Tea Coffee Tea Coffee Tes
1 247 - —— 2~ 2 5.3
2 - 4 - 2 1.3 14.7
| 3 - -‘ - — 12 26.7
4 — — — — 5.3 8
5 - - - - 2 8
6 - - - — - 6

Among the 150 diabetic patients aztudied majority
(38.7 per cent) were in the habit of consuming coffee
(12 per cent) and stez (20.7 per cent) without sugar but
with millk thrice a day. The consumpbion of these beverages
wlth milk and suger did not exceed btuice o day for majority
of the patients. Bub without sugar 29.% per cent consumed

coifee and tea upto 60 simes & day and 23.3 per cent consumed

it only twice a day.
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Among the patients (26.7 per cent) reduced the
frequency of consunption of coffee =nd tea. VWhen enquired
obout the reasons for doing so, majority (15.% per cent)
suggested that as they had to abop using sugar they reduced
the conpumption of these beverages. Some patients (8 peﬁ cent)
reduced the frequency due t¢ the occurance of the diseacse and

others (3.3 per cént) to avoid disturbances during sleep.

The initiael symptoms noted by the diabetic patienta

were studied and the deteils are given in table 33,

Table 3%3%
INITTAL SYMPTOMS OF DIABETES I PATIENTS

Fumber of -

Symptoms pationts Percentage
Patigue | 32 21,3
Thirgt and hunger 30 20
Prequent nrinztion 16 107
Fatigue/thirst and hunger 25 16.7
Appearance of abceess 18 12
FPregquent urination : & 4

Thirat and freguent urination 12

Fatigue, thirst, hwnger and 11 73
freguent urination ¢
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The above table indicated thot fotigue (21.3 per cent)
-followed by thirst end hunger (20 per cent) were experienced
by the patients before disgnosing the disemge. Other msjor

initial'symptoms were appearance of abeess (12 per cent) and

{requent urination (10.7 per cent).

Details regording the diggnosls of the disease by the

petients were studied and is presented in table 34.

£

able 34
DIAGHOSIS OF DIABEIES

Type of besb Hunber - Fercenitege

Urine tests 58 253
Blood test 10 6.7
Urine snd blood test 102 68
Total — '

' 150 100

Mpjority of the pabients (68 per cent) dimgnosed the
disease through both urine and blood test. 25.3 per cent
diagnosed the diseape throusgh urine tegt along while some

patients (6.7 per cent) diagnosed diabetes through blood test.
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The bype of wmedical care followed by the diabetic
patients ofber diagnosisg of the disease wes analysed and

is given in table 35.

Table 35 -
MEDICAL CARE AFPTER DIAGNOBIS

Mumber of

Type of medical care patients Percentage
1. Hoopital aspecielidy clinic - 126 84
2. iHogpital general clinic + 11 7.3
speciality clinic ¢
practitioner *
4. Speciality clinic + Ayurvedie 6 4
mediecine
Tobtal 150 100

84 per eent of the petients sttended the hospital's
gpeciality clinic after the dliognopis of the disease.
7.3 per cent got cdvice from a general clinic besides the
speciality clinic. Only zbout 4.7 per cent of the patients
approached medicnl practitioners in addition to the gpe-
ciality elinic. 4 per cent of the podients followed
Ayarvedic treatment begides atbending the hoapisol

apecliality clinic.



The different methods by which the patients controlled
the discase afier diognosis was siudied, which is deseribed

in table 36,

Table 36

CONIROL OF THE DISBASD AWDER DIAGROGIS

Drrmes AP - ' Tunber ofr . ' X

Type of treatment pebients _?ercentage
Tiet eontrol 11 T3
Oral drugs . 8 543
Dlet conbtrol and oral druge 119 793
Diet control and injeckion 4 2.7
Diet, oral drugs and injection 2 1.3
Ayurvedic medicine 6 4
Total 150 160

Hdojority of the patients (79.3 per cemt) vwere on diet
control end oral drugs, where as 7.3 per cent of the patlents
depended only oa‘aiet contyrol. ‘5.3 ver cent of the patients
controlled dlasbetes with oral drugs, while 4 per cent used

ayurvedic Bedicines.
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Freguency of visiting the hospital clinic and the

d_ietaxg aévlc.e 3.21 the hcs,}_;gi%al

All the 150 patients surveyed were reported to visit
the hospitel regularly onee in every nonth. They obtained
information vegarding dlebary control of the disease Trom
the hospital's diabstic elinic. Hajority of the patients
followed the dietary advice from “-:,hé hogpital. Sone
paticnts did not, the reason being due %o negligence on
their part. Dome patients weve not sabiosfied with the
gquontity of varlgus i‘ec}ﬁ Loens sugzested in the clinie,

which was %00 little for them.

Obher sources whichi influenced to bring & change in
the diet of diabetic patients were studied and described

in table 37. |

OTHER SOUZOTS OF INPORMATION REGARDIHG DIET CONIROL

"Zes lio
Sources - = - —ee .
Tanber Percentage Nuber Yercenboge

Fucotion 68 45«3 72 54 .7
lieGical campus 9 & 141 04
Articles fronm Feus : z0y o
nodio/TV progremmes % a2 117 T&
Priends/lieighbours/ .

relatives 126 84 24 16
Other diabetic

a3 s e 126 84 24 16



0
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14 was clear that cmong the varioug sources wilch
brought cbhout a change in dietary habitse, the greatest

influence was of friends, neighbours, relatives and con~

veraation with other disbetic pabients.
Diabetic petients were agked 10 iist oud gome Toods

which according t0 thelr knowledge ore to be restricted

during dianbestes end the resultés are given Ln.tﬁul” %8,

KNOULEDGE EE@AEﬁESw *00D3 TC BE UESTRICTLED BY DIABERIC PATIENTS

Yumber of

- Foods S patients Tercentage
agree
%00b8 and tubers g2 b1.3
Sugar 99 66
Fruits 22 4.7
Rice 8 5.3
Wheat 6 4
Alcohol 4 2.7
Fish and meat 3 2

0ils and fats

N
-h
W
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According %o the opinion of the patienta sugaer
(65. per cent) and roobts and tubers (61.3 per cent) were
the most important foods to be vesiricted. A few patienta
(1.3 per cent) suggested a restriction in fats and oils.
Abous 4.7 per cent of the patients were of the view that
frulte mainly benens should be restrieted in the diet.

Only 5 per cent followed a restriction on rice in the diet.

The pabtients were asked ebout some foods of special
imporbance %6 be includsd in their diet and the resulis are

59 «

\..‘l

- glven in table.

Table 39
FOODS OF SURCTAL IMPORTANCE 0 BE INCLUDED IF DIABEPIC DIELGE

Faaber of

Food items patienta Percentage
suggeshed
Teafy vegebtables 106 707
Vegetables 46 %047
Cerenls 51 54
HMiik and curds 25 16.7
Pulges 18} _ 12

Tigh and mesd 5 Se3




Leafy vegebables (70.7 per cent) and vegetables

30.7 per cent) were identified by mejority of the potients

~

o be ineluded in lorge amounts in their diet. Cerecals
ranked next (34 per czat) followed by milk and curds (16.7

per cent).

¥noviedrse eboub food exehange bteghs

YWhen enquired about food exchange lists only a
gmall group of the patients (24 per cenb) were aware of ib.
A1l those who knew eboub the food exchange liste had heard

cbout it from the nooplitel speciality elinlc.
The habit of teking reguler exercise by the patients
were ghudied cnd the resulis are given in table 40.

Table 40
HABIT OF TAXING REGULAR TXERCISE BY THD PATIENTS

- Homber of _ .
Type of exzercise people Fercenlege

doing
Walking 55 367
Yoga 2 1.3
Funning 5 3e3
Cyveling 6 4
douse hold works A7 31.3
Kot teking exercise 25 233

el 150 100 -
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Among the 150 Gisbedic pobtients sbudied 23.3 per cent
of them were nmot in the hebis of teking regular ezercise.
Hosb of the petients (36.7 per csat) tock walking ss reguler
exercise while the house wives (31.3 per cent) considered
their dsily housgehold choreg &g reguler exercise for thems
fnly o few patients resorted o specific exercises such as
eyeling (4 per cent) runaing {3.3 per cent) end yoge

-{14% per cand)e

The tisme spent by the patients in sleeping wag

ghudied ond Giscussed in table 4%.

Table 41
SLEEPING TIME OF THE PATIINIS
Hange of mmber of Humber of Percentage
hours/aay patienis
Gt B 1C
S=7 32 21.3
y e 15 48.7
&=9 28 2.7
g“"‘i G 2 T 03

Total 350 100
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This reveals that the duration of oleep for majority
of the diabetic patients (48.7 per cent) was 7 to 8 hours.
21=3% per ceat had & 4o 7 hours sleep, while 18.7 per cent

hed & %o 9 hours sleep per day.

Feeauency of eetbing v et nloet by the patients

In oxder to find out whether the patients were gelting
gsouné wndisturbed sieep ab nigob, they were asked about the

freguency of gebting uy in between sheir sleep. It was found

that only some patiente (18 pex cent) hed sound vndisturbed
askeep during night. HMajority of vhe patientba (32,7 per cent)
got up Ltwice im between tieir sleep while some patlents

(13.3 per canb) got up tkrise at night. About 2.7 per cent
of the patients nad a very disturbed sleep thet they gobt up

about 5 times in between thelr sleep.

Onezainess experienced by ohe pa btiends eardly in the morning

The pabtients were enguired aboub experiencing any tyve
of uneasiness or discomfort whils gebting wp in the moralng,
it was found shat majozrity of the pabtient (70 per cent) did
not experiance sny sort of uneasiness while 10 per cent of

s

the dilabetic vabtients euperienced body pain; 5.5 per cent



experienced fatigue, 2 per cent felt increased heart beat

end 1.3 per cent experienced nausea and breathlessness.

The mode of travelling by the patients to their work

place was studied and the detalls are given in table 42,

Table 42
HODE 0P TRAVELLING TO THE WORK TLACE

Number of

Heans of Hransport seople Percentage
Valking 27 18
Bus 16 1047
Cycle 2 13
Scooter by self driving 4 2.7
Car by self driving 4 27
Trein 2 1.3

Among the 150 patients studied, only 36.7 per cent
were employed. Out of which most of them (18 per cent)
used %o walk to their work place. 10.7 per cent travelled
by bus some patients used their own vehicles such as Scooter
(2.7 per cens) and car (2.7 per cent). Only very few patients

(1.3 per cent) depended on train to reach their work place,
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The mmber of najor meals taken by the patients was

gtudicd and the resulis are given in table 43,

Table 43

DAILY MEAL PATTERN OF THE PATIIENTS

o -

ARy 42 4%

Number of tumber of ” .
tines/day neople Yercentoge
1 —— -
a2 _ — -

3 : 103 68.7
4 47 31.3
Total 150 100

Table 435 shows that most of thé petients (08,7 per cent)
used to toke 3 major meals a day. uhile others (31.3 per cent)

took four mojor mesls a day.

Table 44
NIBBLIRG FABITY OF DIAGEDPIC PATIGETS

5 sOm £ nat
uamber of kegcenta$e of patlients

vimeg/day Tea Snacks Fruits rorridge
1 28,7 20 9.3 1.3
2 13.3 47 163 -
> 2.7 - - -

4 1.3 - - —
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Table 44 indicates the nibbliﬁg hebitg of the
diabetic patients in between major mesls. 17.%3 per cend
did not eat snything in between meals. The main food
items that cre taoken in between meals by the patients
were identified ss Lea, suacks, frults and porridge.
Majority of the patients took tca in between wenls, the
number being ebout 1 to 4 times o day (28.7, 13.3, 2.7
and 1.3 per cent respectively). 20 per cent of the
pablents were in the habiv of esting snack preparations
once in between meals, while some patients (4.7 per cent)
ate snacks twice o dey. Fruits (9.5 per cent) and
porridge (1.3 per cent) were alsc consumed once in bet-

ween meals by the patieﬁts.

The frequency of bhaving neals oubside the howme by
the diabebic patients were studied and debails are given
in table 45,
Table 45
MZALS TAKER OUTSIDE BY THR DIABETIC PATIENTS O0TSIDE THE HOME

Fregusney ggf?ggﬁgf Percentage
Daily 1.8 12
weekly | 6 4
Portnightly 4 2.1
Honthly F 13 8.7
Occasionally 95 63.3

Never 14 93
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Among the 150 patients stuldied majority (63.3 per cent)
of the petients had meals ocutaide home only occesionally.
Tiowever 12 per cent of the patients took their meals dmily
outside the home. Very few potients went outside for their
meals monthly (8.7 per ceanb) and weekly (4 per cent). 9.3

ver cent of the patienté did not take meals outside home.

The patients desire to eat sweebd preparaiions and
fried iteus were studicd and the results ere indlcated

in table 46.

" Pable 46

GRAVING FOR SWETLS AYD FRIED ITHENS

Thaaber of

Group patients Percentage

1. Thoge who had degire %0 58 35,7
eat sweebs/fried items ¢
2. Thoge who had the desire

0 eab but did not ead 26 173
sweets/fried item

3. Yo desire $t0 cab swset/ -
fried items o6 44

Total 150 100
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28.7 per ecent of the diabetic patients consuned se
gweets and fried foodsg when they had the desire for lt.
44 per cent of the patienis never hed o desire Lo eat

asweetg or fried foods.

Change in dietary patiern of the family.

Change in the dietary pattern of the family members
due %0 o change in the diet of diabetle patients were noted.
Most of the families (80.7 per cent) did not change their
dietary pattern while 19.3 per cent of the families chenged
their dietary habits to adjust to the dietery pattern of

the diabetic patients in the family.

The paticats' hobit of tsking some indigeneous
foods which are supposed to have hypoglycenie efiect

vas ctudied and igs discussed in btable 47.
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Table AT
USE OR IWDIGEN®OUS HYPOGLYUEIIC AGENTS

Number of

Itens people taking Percentage

1. Bitter gourd 81 54
2+ Penu greek 20 13.3
5. Green graom 2 1.3
4. Amla 4 2.7
5. Bed onion 1 0.7
©. Xovakkai 1 0.7
T+ Banana stem 2 1.3
8¢ ¥ild aniseed (Black) 1 0.7
9. Egg 1 9.7
10. Wot using sny 37 24 .7
Total 150 100

The list of iteng suggésted-by the patients are given
in the table. Najority of the patients (54 per cent) took
bitter gourd and fenugresk (135.3 per cent) as hypoglycemic

agenta.
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Host of then used bitter gourd in the boiled form,
some wsed it in the raw form as julece. 24.7 per cent of
the patients did aot btake any special £oo0dg as hypoglycemic

agentse.

The fats and oils used for cooking the diabetie

diets were situdied and is presented in table 48,

Table 48

USE OF OILS BY DIABETIC FATIENTS

Type of oil/fat ggiggitgf Percentage

Ground nut oil 4 247
Sanola 10 €.7
Coconut o0il 8 Sed
Palm cil 48 32

Tals oil and coconub oil 6% | 42

Sanole end Palm oil 3 2

Ground nut oil and palm 0il & ' 27
Senola, paim oil & cocenut 0il 4 ‘ 27
Vanaspatbli and palm oil ' 4 27
Gingelly oil and coeonut oil 2 ‘ Te3

Total 150 . 100
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Majority of the diabetic patients studied (42 per cent)
used Palm pil and Coconud oil in prepering thelr diets.
Jome patients (32 per cent) used only Palm oil on their
dietaries. Other major cooking oils used by the diabetiec
patients were sanols (6.7 per cend) znd Coconut oil

(5.3 per cent).

Uge of Sugar, Jaggery, Honey and Salt by the diabesic patients.

Among the 150 patients ctudied only a few patients
(5.3 per cent) restricted the use of sugor 0 the minigum
guantity. Honey snd Joggery were consumed oceasionally
by the diabetic patienvs. 2 per cent of the pabients

studied, completely avoided salt in their diet.

Speecial foods prepared in the family for the
diabetic patients were studied and ig given in

'{'pable 4§ .
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Table 49
SPECIAL POCDS PREPARTD IN THE FAMILY POR THE DIARETIC PATILETS

Special food items Ngﬁgggngf Percentoge
1. Broken wheat (porridge/kanji) 19 12.7
2+ YVheat flour (putiufdosai) 29 15,3
3. Green grom (Stemmed) [ 4.7
Ao Green leafy veg. (thoran) 13 8,7
5. llo special foods a2 54.7
Total 150 100

Among the 150 patients studlied, mgjority of the
patients' (54.7 per cent) families did not prepare any
special food for the diabetic patient. lany patients
(32 per cenit) received special wheat preparations such as
puttu or doseil (19.3 per cent) and wheat porridge or Kanji
(12.7 per cenbt). Other spedial foods prepored in the family
for dicbetic patients were green leafy vegetables (8.7 per cent)

end steamed green gram (4.7 per cent).

Freguency of use of variocus foocd items by the diabetic
patients werec studied and the inclusion of cereals, pulses,
leafy vegetableg, roots and tubers, vegetableg and fruits

are given in table 50(&).
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Table 50(a)

PREQUENCY OF USE OF VARTIOUS FOOD ITEMS BY THE DIABETIC PATIENTS

Food ltens Daily === “eeuj, GoeaoiT Wever
Once Thrice HMore than '
o ' thrice
Rice 100 — - —— - -
theat 86 4.7 543 4 - -
Haida 4 5e3d 447 —~ - -
Broken wheat 10 4 2 9 60 T
Ragl 1.3 2 - - 12 847
Green grom 48 127 17.3 20 2 -
Hed gran 16 16 28 213 137 —
Black zram 447 9.3 22 16 8 -

" Bengsl gram 3 18 227 173 38 -
rotato 1.3 6.7 4 6.7 20 28
Carroh 1.3 BT 107 2 60 173
Beet root 1.3 6 3T 1.3 54.7 28
Tapioca 0.7 b 1.3 e 547 2T 3
Yam 6.7 12 4.7 - 54,7 22
Colocasia — 0.7 0.7 - 5447 34
Colease - 13 - — 5847 40
Amaranth 173 233  10.7 24..7 26 ——
Cabbage 12 20 2343 16 28.7 —
Dyumetick lecves T.3 22,7 14 12 42 2
Mint leaves - - - - T3 02.7
Bitter gourd 32 17 .3 1047 20 187 13
Ladieg finger 12 20 113 2847 24 4
Drungtick 12 2543 20.7 24 22 ——
‘Beans 8 52 22.7 23.3 14 -
Pea 12 36 .7 1847 20 127 —

Frults 30 16 ol 607 2-7 30 --7 13‘03




i1i

/ f i

Food items sueh as riee, wheat, green gram, black £ron

bitter gourd and fruits were included in the daily diet of mejo-

rity of the patienis. lany patients did not concume ragi (84.7

per eent) and potato (28 per cent).

consuned cccaslonelly by must of the patients,

All other food items were

Frequency of use of milk and mlilk products, flesh fooda,-

egro, fats and oils, sugar, procesged focds and bakery items by

the patients are given in table 50(b).

Teble 50(b)

PRESUENCY OF USEB OF VARIOUS FOOD ITEMS BY THE DIABETIC PATIENTS

| Yecskly

. Oe -

Pood items Daily . More then o§Z§§§ Never

nce Thrice thrice

Wl 973 == - 2.7 —— -
Curd 82.7 = 2 8.7 é5 43 1.3
Butter milk 52 - 18 10.7 2943 —
Chese - - — - 4 g6
Imbtton —— 2] 1.3 - 82«7 g
ghicken o 4 - - 54 42
Beef —— 53.3 0.7 — 44 50
Figh 64 130 T3 T - 8
Hen's egg 18 T 4 12 15 24
Duck's egg 2 2 - - 5047 6543
Ghee - — —— - 72 28
0Ll 98 -— o - 2 -
Suger 7.8 - - - 24 T447
Sqguash —— — o - 9 92
Jem —— — - - 10 9.0
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Food items such &s milk, curds, bubter milk, fish and
cooking oils were included in the daily diet of majority of
the patients. Foods like cheese, beef, egg, guger and processed
foods such os jams and squosh were not consumed by most of the
‘patients. - ALL other food items were included occasionally in

the diet by almost all the patients,

D.The impact ofwdiabeticfglinic on_the existing dietary

pattern of the'gatients;

Ffunctioning of a local dlabetic clinie ond the diet
counselling imparted in this clinic was studied by the in-
vestigator through observation and byi¢anversing with the

personnel and the patients.

In the c¢liniec, diet was ﬁot caleculated based on
individual patients' regquirements. A general diet sheet
wes prepared for all the patients, without considering the
body weight or other physiological conditions, and these
éiet sheets were supplied %o the potients during their firet
visit 0 the clinic.

The recommended intake for both the vegzetarians as

well ep for the non vegetarians were given in the diet sheet.
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The exiasting dietory hobits of the patients were not taken
into consideretion while plenning the diet. However the
commonly eonsumed popular iLitems, were included in the

menu by following the fo0d exchange listhse.

Patients did not visit the elimic regulerly. Body
welght weight of the patients were recorded during cach
follow up visit. K Blood samples were annlysed during

every follow up but urine cnelysis was done anly once in
gix monthe. Uhen enquired about the patients® co—oyeratipn,
it was informed that oll the patients were not co-operative

regarding their regular follow up visit to the digbetic elinic.

By convereiﬁg with thehﬁatients, oen agseassment orx,

-the information obtained from the diabetie clinic regarding,
the dietary reguldtions to be fellowed by diabetics was wade.
It was found that 97.3 per cent of the patients knew the’
types of foods to be included by diabetics, without knowing
the neced for restricting some nubrients. A marginal few

(53 per cent) hed heard cbout the importance of including
Ziber in the diabetic died. 21.3 per cent of the patients
had an idea aboub the type of cereals t0 be ineluded in the
diet, like rice, wheat or ragi. All the patients knew that

sugar should be sbtrictly reohricted. 12 per cent of the
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patients oiudied, knew that inclusion of pulseé,iﬁ the daily
diet wag good for disbetics. T0.7 per cent of the patients
agreed thot green léafy vegebableg are good for diabetics.
Vegetables are sﬁggested ag gocd Tor diabetic diet by %0.7
per cent of the patients, 16 per cent of the patients had
heard about saturated end unsasturated fats and the role of
wngaturated fats in the diet. Only 9.3 per cent of the
patients knew that alcohol had a harmful effeet on diabetics.
24 pexr cent of the patients had heard about food exchange
lists from the diabetic clinie. 14 per cent of the patients
~held the opinion that the gqusontity of various foods as re-
commended in the c¢linic was not emough for satisfying their
hunger and of the rest of the patients. 23.3 per cent did not

follow the diet striectly.

E.Ibe impact of diet counsellinz end a modified diabetic

diet on blood and wnrine profile.

Six diabetic patients who were willing to co-opersic,
agresd to follow the pregeribed mcdified diet for o peried
of oix months. Actual food intakes of these patients were
assegsed by condueting welghment survey. Initial blocd and
urine profile were alao gtudied. Then diet.ccunselling was
imparted to these patients and also the use of food exchange

lists, b0 avoid the monotony of a static dlet sheet.



The modified diet wag agked to be Lollowed for & period of

six montha. 48 adberence to a disbetic regime demands

self discipline and o sense of purpose, more time was spent by
the inveshisator on the educasion of each pabtient, so that he
undersbood the object of each aspect of his dietory treataent
end hod sufficient knowledgs toundertake the day to day menage-
ment of the disease. ATher 9ix nonths, biochemical investi-
gavions were cerried out on.these patienis, 0 find ocub
whether they cre meinteining s normal metsbolic siate. Dach
pasient uep observed ag & coge study end nuubered as I, II,

111, IV, V and VI oed the resulis are @resenteé below.

Aduls msle | w= foignt 5°6"°
Sedy weidat ‘ -= 635 kg
Ideal body weight -= 04 kg

Type of activity -- Sedensery
Sleeping pathem == 8 hfday
Liegular exercise | - Nil

Age at on set of the disease == 46
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Dietary vattern

He nged to take three major meals per day ccnsistiﬂg
of breakfast, lunch end dinmer. For breakfest and luneh he
uged mainly rice and for super wheat preparﬁtiens. Ye had
the habit of eating fried feoods during evening tea time. iHe
experienced easy fabigue ag the main initiel gymptous of

the diseagne.

The aversge actusl inteke snd proportion of major
nutrients like cerbehyvdrate, fats and proseins of case
study I was studied in deteils and was compared with the
caleulated recommended values. The regulis are given in

table 51and fig.5.

Table 51
ACTUAL INTARE OF MAJOR NUTRIENTS COMPARED TO CALCULATED
RECORMENDED VALUES OB CASE STUDY-I

>Calculated Average
recoumended actual
value intake/day
Total energy (¥ cal) 1905 207145
Faergy (K cal) from:
Carbobydrabe 1143=123%8 1084
et 286~476 - 629
: Protein 286-381 7358
Amount oxf': .
~ Carbohydrate (g) 286=310 271
Pat (8) Z2=5% 79

Tamptoin { oY Tl Aty B -4
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The bodal calorie inteke was highey when compared %0
the recomzended valuevcaleuiated based on body weight. Re-
garding the distribution of total calories, only the nro-
portion of ormlories supplied from protein wes found to be
adequatce. éhe calories suppiied from earbohyargﬁe was lesg
and that from fot for exceeded the recommended volue. He-
gerding the gquontity, protein was adequate where asg the
apount of fat consumed was very high when compared with the
cmount of fot consumed was very high when compared with the
reeomméndea value. The coarbohydrate content of the dieb

was not sabisfechory.

Phe initial and fincl wetabolic state of cose study-l

was anolysed and is given in table 524 fig.6,Tand 8.

Table 52
IBIPTIAL ARD PINAL METABOILIC JITATE OF CASE 37UDY-I

-

Hormal Initial Final

Parometers value value  value t value
Body weight (kg) 04 6552187 6323.15 (.47
2loed Glucose . o
(tasting) mg/al 50-100 200 =+ 6.0 120%3.0 11,93

Urine gluacose Nil Traces Wil -

Cholestercl (mg/dl)  150=-280 253 % T.05 19523.9 4.9064%
Trigly ceride (mg/dl) 10-150 100 23 78 2 1.95 4.148¥%

* Cigaificontos 1 per cent level.
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Table 52 indicates that the body weight of the paticnt
wag naintoined after six months of followup. Initially the
blooa glucose level was very high when compared to the noronal
value. After following the nodified diet continuously for
e period of 6 months blood glucose level wag reduced signi-
Picantly. OSimilarly there wes significont decrease in the

cholesterol and triglyceride levels also.

CAST STUDY = IT

Adult male - [eizht 5'8"
Body weight — 62 kg
Idenl body welght -= £3.5 kg
Type of acbivity - Sedentory

- Sleeping patiern - 3 h/dey
Erercise : : == QOccasionally

4ge o the onset of the diseape =—— AT

Dietary pattern

He umsed te toke theee mojor meals per day coasisting

=y

of breskfasgt, lumeh and supper. Dreakfost and lunch uwere
based on rice preparstiong and supper wos nede from wheat.
Bvening time he uged 10 eat fried foods and other con=

fectionaries. The mailn initial symptom he experienced wes

easy fatiguec.
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The average actual intake and propertion of najor
nutrients like carbohydrate, fate and proportion of major
mitrients like carbohydrote, fats and proteins of case study~11
was studied in deteil and was compared with the calculebed

recomitended values. The results are given in table 53 and fig.5.

Table 53
ACTUAL IRTAEE O MAJOR NUTRIENTS COMPARED TO CALCULATED
RECOMAENDED VALUES OF CASE STODI-IT

éalculated Average actual

recommended intake/day

Total energy (X cal) 1980 2041
inerzy (¥ cal) froms

Carbohydrate 1185-1287 1000

Protein ' 297=396 240

Fat 297-4395 £01
Amount ofs

Carbohydrate (g) 297-322 250

Protein (g) T4=59 60

Fat (g) 35=55 €9

The actual e¢alorie intcke was high when compared to
the recommended value of the total calories. About 39 per cent

was supplied from faot, whereas from carbohydrate it was only
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49 per cent. Crlories supplied from protein was nlso found o
be less. ith regard t0 the guantities of these nutrients,
fat consumpbion was to0 high whereas ecarbohydrates and proteins

were 4ifficient in the dich.

Table 54

INITIAL AUD PIVAL METABCOLIC STATE OF CASE 3TUDY-IT

o ; : Hormel Inibi al Pinal

Paropeters value value value t value
Body weigntd (kg 69 .5 62 62 -
Blood glucose 1 TmaA o WA 4 S
Orinary glucose Hil Traces  Traces -

Cholesterol(mz/dl) 150-285 42521275 43521087  0.5961
Triglyceride(mg/dl) 10=150 31029.61 31426.59 02343

Teble 54 chows the initial znd final metebolic state of
cose study-Il. It wag found thet there was po chenge in body
veighbt. Uith regard $o the blood glucose, cholesterol snd trie
- glyceride velues there was o slight inerease whieh was not sig-

nificent, There was no change in the urinary glucose pattern also.

CASE SEUDT==IT1

Adnit male - Height 57

Body weight -~ 69 kg
I1deal body weight | - 66.8 kg
Tyoe of activity - Gedentary

Sleeping pattern - 8 h/day
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Reguler exercise ~= 1 hfday
Age at the onset of the diseage -— 42

Dietary pattern

sually he had three menls per day and these three meals
were mnainly based on rice preparatione. During evening tea
tine he used 0 take fried foods. The main symptom which

helped b0 recognise the disesse was easy fotigue.

The average actual intake amd proportion of major
nutrlunta 11ke carbohydrate, fats and ﬂrctein of case study-IlI
was studlied in deteil end was compared with the calculated

reconrwended valueg. The resulis are given i; table 55,and £iged.

Table 5%

ACTUAL IFTAYE OF HMAJOR NUTRIBHNTS COMPARED TO CALCULATED
RECOMMENDID VALUES OF CASH STUDY=-1I1

gﬁigﬁi@ﬁgga Averege actual
value intakefday
Total eaergy {(K.cal) . 2070 2110
- Inergy (H.cal) froms
Caxbohydrate 1242~1346 1112
¥rosein 21 1=-414 216
Fat | 311-518 783
Amount ofe
GCarbonydrate() O 311-337 278
Protvein(g) T8-104 54

Pat(g) 35=58 a7




Regarding the calorie intske of case gbudy-~III, it was

higher than the caleulated recommended value. The distribubion

of energy supplie& from the major nubtrients showed that the

calories from carbohydrate and protein was less and that of

fat was too high than the ealeculated recommended values.

The initiel mebtabolic state of case study-1Il was

analysed ineluding body weight and after following the

disbetic regime for six months, the impact of modified diet

was observed and is given in table 56,fig-6,7and 8.

Table 55

IRTITIAL AND FINAL MDTABOLIC STATE OF CASE STUDY-III

Parameters

lormal Initial Final

value value value t velue

Body welght (kg)

Fagting bloocd
glucose (mpg/dl)

Urinery glucose
Cholesterol (mg/dl)
Triglycerde (mg/él)

66.8  6922.07 67+2.01  0.695
Tl Nil Nil -

150-280 22549.5 207+8.28 3.,183%*
0-150 100#3 T0A2 4G T+310%

* Significent at 1 per cent level
** Jignificent at 5 per cent level



Table 56 indicates that slight reduction in body
weight was obgerved. The initiel fasting blood glucooe |
level was very high i.e., 175 mg/dl, which was significantly
reduced to 87 wng/dl and waS'éaintained within normal range.
There was no glycosuria. 5locd choleaterol eong Iriglyceride

levels also decreased significontlye.

CASTE STUDYewIV

Adult male -= Height 5'6"
Body weight - 66 kg
‘Ideal body weight - 04 kg

fype of wetivity . : - Sedentary
3lesping pattern - h/day
Regular exercise - walking

Age at the conset of diabetea «= 61

Diekary pabbern

Heal pattern inecluded three main meals per doy and
mainly conslsted of rice preparations,. During svening time
he used t0 take steamed banane or fried foods. The diseanse

wag diagnosed by a2 delayed wound healing.



The average sctual intake and proportion of major
nutrients like carbohydrate, fats and proteins of case
study=-1V was studied in detell and wasg compared with the
caleulated recommended values. The resulis ere given in

table S5Tand fig.5.-

Table 57

Caeleculated  Average actuél
recommended intoke/day

value
_Total energy (K. cal) 1980 2218
fnergy (K. col) froms
Carbohydrate 1158=~1287 1180
Frotein 297-396 %04
Fab 297=-495 134
Amount ofs '
| Carbohydrase (g) 297=322 295
Protein (g) T4-99 70

P

ab (g) 35=55 81.5
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It shows that the calorles inteke of case gtudy-1V
was higher then the calculated recommended velue. Eegaraing
the distribution among major nutrients, calories supplied by
cervohydrate and protein was found to be satisfactory but

that of fabt was too high.

The metabolic state of cage study IV was analysed
before and after the six monbdhs follow study. The detalls

are given in table 58,fig.-6,7ana 8.

Lo

Table 58

INITIAT ARD FIRAL HBTABCLIC STATE OF CASE STUDY-I

Sormal Initial Tinal % vﬁlue

raremeters N,
value valge value
Body weight (kg) 04 66+1.98 b4+1.92 0.725
Blood glucose (mg/dl) 60-106 €0 80 -—
Urinery gilucose Nil —— - -
Cholestercl {mgz/8l)  150-250 240 22444 .48 2.136

Triglyceride (mg/al) 10-150 13524.05 120%4.8 2,384

Zable 58 shows that thers was a slisht deersase in the
body weight, bub it was not significent. There was no change
in the blood glucose level. The cholesterol and riglyeceride

velues were decreased but not significantly.
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Adult female -- Height 5°
Body weight ‘ -= 54 kg
Ideal body welghd , -~ 45.5 kg
Type of achivity -~ Sedentary
Sleeping pattern == 7 hfday
Bégular exercice : -=- Yaling

Age ab the onset cf the diseasme ~- 54

Dietory nabthern

She used to tcke three major uweals per day based
on rice preparatvions. During evening tea time she was in
the habit of teking steamed banens or scue confectioneries.

Che experienced easy fatigue, inereased thirst and hunger.

The average actual intake snd proportion of major
nutrionts like carbohydrate, fet and protein of case study-V
wag studied in detail and waes compared with the ealculated

recommended values. The results are given in table 59 and
fig. >



Table 59
ACTUAL IBTAKE OF MAJOR VUTRIENTS COMPARED ©0 CALOULATED
RECCMMENDED VALUES 0P CASE STUDT=V

Caloulate re= Avera@a actual
comnended velue intake/day

Total cnlories (K. cgl) 1290 1709
fnergy (M. cal) Trom:

Carbohydrate T74~339 948

Protvein 194~258 212

Pab 194-323 549
Anocunt of:

"n~bohy61ate (&) 154=-210 237

Protein (@) 49=65 53

rat (g) - ' 22-36 61

The total calorie intake was higher when compared
to the recomrended walue. Iegarding the distribaution of
calories, only the proportion of proitein was found $o be
edequate while the calories supplied from carbohydrate and

fat was found 0 be higher than the recommended values.

The metabnlic state of case study-V was analysed
before and after the gly months follow up study. The

detoils are given ia table GG sfig.6,7and 8.
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Pable 60

INIZTIAL AND PINAL METABOLIC STATE OF CASE STUDY-V

Paraneters

Fornal Initiel Finnl

value valuae value t value

Body weignt (kg)

Tasting Blood
flucose (mg/al)

Urinary giucose
Cholesterol (mg/dl)

Triglycerides {(mgldl)

45.5 5441.62- 5041.25 1.954
60~100 13043.9 8B8+3.08 B.451*

Nil - - -—

150-280  2003B.7  25048.75 3.241%*

10-150  150£3,75 12423.72 4.922%

*  Similicant at 1 per cent level
##  Sisnificant at 1 per cent level

It was found that the decrease in body weight alber

gix montha was not cignificant. Bubt wueh decrease in blood

glucose and triglyceride was observed and the reduction is

gignificant 2t 1 per cent Jevel. In the case of cholesterol

the reduebion is significant at 5 per cent level.
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CASE STUDY—-VI
Adult female . == Helght 52"
Rody welght . =50 kg
Ideal body weight _ . .. == 50kg
Type of activity -- Sedentary
Sleeping paltern -~ 8 h/day
Regular exercige . -~ 20 minutes walking/da;

Age at the onset of the disease =- 47

She had three rice based wrjor meals per day ond

during evening tea time she usually had uppuns.

The woin aiscamfort she experienced at the time of

onset was easy fotigre.

The average setual intoke and proportion of mejor
nutrients like corbohydrate, fabs and proteins of case
study=-Vi was siudied i debtaill and was compared with the
caleculated recomnended valus. The regults are given in

Table 61and fig.5.
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Table 61
ACTUAL IFTAXE OF HAJOR NUTRIGNTS CUMPARYD 0 CALCULATID
RECOMLIEIDED "v'hLLB" OF CASE STUDY=TI

Calculated re=  Average actual

comaended value intake/day

Tobtal energy (X. cal) 1500 1933
Fonergy (¥. cal) from:

Carbohydrate 500975 989

Trotein 225~300 293

Pab 225~%375 651
Amount of:

Carbohyarate {(g) 225-244 247

Protein (g) 55=75 73

Pat (g) 25-42 72

I% ghows that calerie intake of case stuly-VI was found
to Le nigher then the calculated recommended intake. Only the

proportion of calories supplied from protein was adequabe.

the metabolic state of case study-V¥I wes anelysed
before and after the six monthe of follow up study the details

are presented in table 62,fig.6,Tand 8.
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Toble 62
THITIAL ARND PIWAD MBTABOLIC STATE OF CASE STUDY-VI

i ' Normal  Initial  ¥inal |

foremeters value value valye v value
Zody weight (kg 45.5 5021.25  48.521.45 0.783
Fasting blood - _ ‘

sugar (mg/dl) 60-100  18025.4  -12924.51 7.246%

Urinary glucoss Fil - — -

Cholestersl (mg/dl)  150-280 19024.75  17545.25 2.118
Triglyeeride (mg/dl) 10~150  11023.3 9643430 2 Y%

* Dignificant at 1 per ceni level
#% Significant at 1 per cent level

There was a slight decrease in the body weight of the
case abudy~Vi, buv 1% was not significent. ZThe bdlood glucose
level was decrensed significantly 1 per cent level. The
cholestercl velue was also, decressed bub it ves not a sgige
nificent reduction. There was a reduetion observed in the

triglyeride value at § per cent level of significonse.
&8 3
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DISCUSSION

The present study was carried out t0 asgess the
gocio~economic and food consumption pattern of the femilies
of diabetic patients, personal choracteristics ond dietaﬁy
pattern of the patients and the impact of diet counselling
and o modified diabetic dietary fegime.on the metabolie

state of the diabetlce patients.

Soclo econonie and fooé;consumption pattern of the families

of the diabetle patients.

Soclo-economie and food congunption pattern of the
faoilies of the diabetic patlenta were assessed by conducting
a survey among 150 families. The prevalence of diabetes was
found %0 be wore common in the urban community than in the
rural community. As reported by ICHMR (1972) the aversge in-
cidence of disbetes was 2 per cent in the cities and 1.5
per cent in the villages. This implies not only changes in
denographic and socio-economic facets of life of people but
"&lgo in their pattern of living, working, food consumption
and health geeking behaviour. In the present study‘the ratio
between the patients from the urbgn and rural community wes

2,121, Nearly sixty per ceni of the pasients were Hindus.
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The sconomic sbtatus of the fomilies of the diabetic
patients revenled that most of them were having permonent
Sovernnent jobs while some were pensioners. Host of the
fomilica of the diabetic patients had e wonthly income wmore
than Hg.3000/- and only 4 per cent of the families had a
monthly income lesg $han Hs.500/= but more than Rs.400/-
Ramechandresn (1988) revorted thot urbsn Indiang being nore
susceptible to diebetes the implication seems to be that |
with increcsing urbanization and inerense in per capite
income could be 2 couse for the corvesponding inerease in
the prevalence of diasbetes. The present study &lso lndi-
cated that as the goeio~economic stabus increased the in-~
cidence of dinbetes also increases. Srivastavae (1987)
reporded thﬁt the prevalence rates of diabetes were ai@i#
ficently higber in gubjects belonging to higher socio-
economi.c group. The striking increase in the incidence
of diabetes in the affluent communities may be due 10 o
change in the dletary patitern, perticulorly to an increaged

consunption of refined earbohydrate (Seshizh gt gl., 1986 b),

Majority of the famllies were found to belong %o the
higher econcmic sbtatue and so ithelr education level also was
found to be higher. Around half of the population were college

educated, and 1/3 of the population were high school educated.
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Prou table 6 it is clear that most of the patients were from
families where there were 3 to0 5 members. This mnight be due

50 the higher educational gbatus of the families.

In table 9§, monthly expenditure pattern of the families
are given. It was seen that, in the study on expenditure
pattern of the families, there vere familiesg who spent upbo
80 per cens of thelir monthly luncome on food and no family
gpent more than 25 per cent of its income on other iteus, like

clothing, shelier, education, enberteinment and health.

Since majority of the femilies resided in the urban
area, and the cogt of housing end shelier being higher when
compered to the rurcl areas, more then &0 per cenb of the
families apent about 10 pay cent of their monthly income on
shelter. Regarding the expenditure on education, around %5
per cent of the families did nob spent money for education.
"This may be due to the reason that in the present study,
about 75 per cent of femily members were cdulis, who had
completed, their education. Of the remaining, more than
50 per ecent of the fanilieg spent upto 15 per cent of their
monthly incoume on educaticn. Dinbetes is a disease reguiring
some type of treabtment cod 0 bthe expenditure of the family
on health wmg also considered and it was found thet more than
80 per cent of the fanilies spent ugto 10 per cent of their

monbhily income for maintsining better health,



Host of the families surveyed belonged to higher
income group and were in the habit of saving noney. Arocund
5 per cent of the families were found %o save 25 4o 35

per cent of their monthly inecone,

The expenditure on food was greatly influenced by the
income'of the family. From the pregent study 1t was clear
that as the income inereased, there was a relative decrease
in the percentage of inconme épenﬁ on food and vice versas
Fomilies with a nonthly income less thon Re.S500/~ were found
to apend 65 to 80 per cent of their monthly income on food,
while those families with o monthly income more than Hs.3000/~
spent less than 45 per cent of their monthly income on food.
'Foeq habits of the femilies revealed that more than 90 per cent

of the femilies were non vegetarians.

Fegarding the purchage of various food items, moat of
the fomilies made a monthly. purchase of cereals and pulses,
Almost all the families mode a weekly purchase of vegetables,
green leafy vegetables and roots and tubers. All the families
purchased milk daily. Fight per cent of the families were
basicenlly vegetariens and so they did not purchese flesh foods

and egg. Almost all the ponvegetarian families purchesed



figh daily. Occagional purchase of bakery ibtems was obsérvea
in most of the fomilies studied, however %2 per cent of the
families uere found Lo make weekly purchase and 10 per cent
of the families mode daily purchase of bakery items. This
shows that the use of processed and refined foods, mey be

higher in thege fawmilieg.

The frequency of upe of various foad items by the
femilies of the diabebtic patients was onalysed. The cereals,
especially rice was uged daily by all the families. Dut
millets like ragi, which contain more fiber and 1s therefore
suitable for diabetic patients was consumed by only a very
few per cent of the fagilies, A majority of the famiiies
did not uge ragl. The consuumpbion of refined procegsed
cereal products like maide was found to be coanaiderably
high. Seshiah et al. {1980 b) reported thet caong the
dietary habits the consumption of refined carbohydratea and
the reduced intake of fiber are some conibribubing factors
of type II dicbetes. Roots and tubers, especially tapioca
waz consumed by soue familieg. The consumption of leafy
vegetables by the families wag found Lo be fairly good.
Other vegetables were alsc consuued by most of the families,
Milk end milk products were used daily by almogh all the

fenilieg. 2Degerding the freguency of consumption of flesh
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focdg, beef is found to be the iten most frequently consumed.
Cther flesh food itewms were included only eecasiunélly in the
diet by simost all the femilies, where as fish was included
in the faily diet of almost all the fomilies. Comparing the
frequency of comsumption of hen's egg and duck’s egg, hen's

egeg wos consumed more by uajority of the families.

Sugar, fats end oils, coconubt etc. were ineluded in
the deily diet by all the families. The present survey |
vevealed that the econsumption of procegsed and békery fooda
by these families were found $0 be conuiderably high, indi-
cating that as s compunliity becomes nore affluent the cen?

gumption of such items elsc increoses.

The inclusion of verious food items in the menn, by
these fanilies, through 2 24 h. recall method showed that
almost cll the families took a ceresl based breakisst suvple-
mented with some pulses, fruits, eggs and milk. Por lunch rice
wag supplemented with aluost all food groups. Pieckles were
uged by 21l the fomilies but most of the femllies did not
take fruit after lunch, Bvening tea consisted of milk with
sugar in the preparation of Coffee or Tea and bakexry ltems
guch as cakes, blgcults and other fried items. Dinner

pattern was some as thay of lunch. Houever, the inclusion of
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pulses, roots and tubers and leafy vegetables were low
compared t0 lunch. During bed time milk was consumed by all

the family members.

The cooking oile used by majority eof the femilies
were found %o be palm oil and cocomub oil. A good pumber
of families consumed coconub oil alone or cocomub oil along
with other cooking oils. In general the coasumpition of fats,
oils end sugar were considersbly higher among these f@miiiem,

cgpecially snburated and hydrogenated fats.

Verious methods of cooking esdopted in the families
depended on the type of foed. However, fried iitems were
preferre& due to its tasgte., TFried foods heve 2 higher
fat content, which lends 60 excess energy consurplion,
resulting in cardiovagcular and other related complicationa.
ALY shege faulty dietory habits may aet indireetly, leading

0 an increazed incidence of Jdiabebes.

Hajority of the families belonged to higher sgoelo-
economic clogses and they were in the hubit of celebrating
oceasiona like birth days, merriage, religious festivals ete.
Since the families'® socic-economic ond educstional hack ground
was high, the diet given to the family meabers during suecial
physiological conditions was according to their needs and

reguirepents,



Actual food intoke of the familz mebers assessed throqgg

food weighment survey.

From the food weighment survey re&ults, it was clear
that the consunption of varlous food groups like cererls, .
pulses and egg by the male members of the families was
aluost equal to that of the recommendations. The consumption
of leafy vegetables, fats and suger were found to be in exceas
when comyared'to the recommended values. The consumption
“of gxceas leafy vegebables is not harmful, bub the exceas
congunpition of oils and sugar add to the total calorigs and
is imewn 0 lesd 1o other cémplicationsm The congumption
of fruits, mainly banané, which contributes more ealoriss
was high where as, other frults which could provide wore
minerals and vitaming were not consumed. The consumption
of roots and tubers end other vegetables were found to be

legs when compared to the recommended velues.

The gquantities of milk end milk producis, meat and
fish consumed were much gréater than the recoumended levels,
This indicates that the inclusion of the various food EZroups
were not in & balanced proporision. From this it can be con-
cluded that this pattern of diet could have predisposed the
individual %o diabtes.
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The guantity of foods consumed by the female family
members of the patients, indicated a rather high consumpbtion
of milk and milk products and fruits, rainly bansna, was
found 0 increase carbohydrate and there by the celorie
intcke. The consumption of leafy vegetables wes found
to be very low. From thig it can be concluded thet the intake

En 3

of fiber alse wop lovw. The intske of flesh foods aond sugar
was found Lo be moderotely high. The excess intake of gugar

provides only empty calories,

it was found that the energy consumption of the male
members of the families' of bhie diabetic patients, along with
intake of vitamin &, thiapin, riboflavin and niecin was nearly
the same es the recommended allowanees. But protein, calcium,
iron and vitemin C vere found 0 be in excess of the po-

commended levels.

The average consumphion of nutrientsz by the female
fanily members of the diasbetic patients show Lthat the con-
sumption of proteins, eccleiunm, riboflavin and vitemin C uere

s

high. The intake of energy, iron, vitazin A cnd tiamin were

2

found to be about the sene ag the recompended level but

nicotinic aoecid intoke was rother lov,



A comparison of the comsumption pattern with regoerd
to the verious food groups and the nutrient inbalke among
the male and fenale family members of the diqbatic patients
revealed that in both the cases most of the Ltems were
consuzied in execess of the recommended level, egpecially
milk and milk produets cnd flesh foods. There was an exeess
intake of energy by the femnle members. Ixcesa energy
congumption is known %o lead to obesity, inereasing the

chignceg for the occurance of diabetes.

It i o well lmown fact thab the consumption of foed
in general incremses witk income. The data gathered here
indicated that the diets are gemerslly high in calories
and proteins. This result is in line with the study con-
ducted by Cuiogue (1572) whose salient findings indiecate
the foods consumed in larger amount in urban sreas than in
rural areas ave sugar, frults end vegehbables, meat, poultry,
eggsy nilk and fats. The study also indicstes that inerease
in the household incoue and inerecse in the average yeors

03

of schwooling of the houschold members directly increases
the calories and protein comtent of their diets. The author
concluded that avoidance of over eating and obesity would.

prevent the appearance of adult onset diabetes,



fergonel chavacteristics and dietary pabitern of the

diabetic patientg.

Personal characteristics and dietary pattern of the
diabetic patients were studied by conducting a survey among

thie patients visiting the diabetic clinle.

From the present study it was found that the incidehce
of diebetes is slightly higher among wen (50.7 per cent)
than women (49.3 per cemt). Abuja (1979) reported that in
India, there is & greater incidence of diabetes in men then
in women, thg'ratio being 2.0:1.8. A survey of 4660 Iaraeli
adults aged 30 to 65 years; revaled that the prevalence of
diabetes was slightly less cmong woman (3.5 per cent) than

among men (4.3 per cent).

Occupational astatus appears to play a role in the
ocecurrence of the disease, and was found 1o be greater in
individuals doing full %tine sedentary work. In the present
study the onget of diabeltes was seen %o occur more in the
age group of 40 t0 50. Dutita gt al. (1987) reported that
in the present population office persomnel indicated a

higher prevalence of (5.8 per cont).
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The educational status of the disbetic patients was
gquite high. High school or College educated patients uere
around 70 per cent. This may probably be due %0 the high

goclo=econonie back ground of the urban femilies.

The agewige digiribution of the diabetic patients
helped %o reach the conelusion that majoritsy of the
petlents come in $he age group of 46 $0 60 (60 per cent).
Sonkar (1965) conducted a study in Hubli and found that the
' incidence of dinbetes was maximua ot She age group of 40=59

years. Here also the gome patiern wag observed.

Another trend obgerved was thet as age increased
beyond 65 there was & corresponding decrease in the per-
centage of women patients when compared 40 men in the same
age groups. The age of onget of diabetes was aenalysed ond
it was found that the incldence was higher in the gge group
46 to 50 yeers, comprising about 27 per cent. Generally
the onset wes greater in the age group of 41 to 55 yeers coo~-

prising 6% per cent.

There is no evidence 1o indicate the type of bloed
group in which the incidence of diabetes wao wore common.
In this study it was seen that the highest incidence was among

individuals with bloed group 0, followed by blood group A.
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The role of genetic factors in the aetiology of Non-
Insulin.Deéenﬂaﬁt Diabetes (mzﬁn&) has been appreciated
ever»since the reéognition of the disease., The resent
study revealed that incidence of diabetes was high in thoge
with a famlly hisbtory of the disease, i.2., around 49 per cent.
Sathe (1973) reported that a positive femily history was
obtained in proportion roanging from 11.7 0 40.4 per cent.

The results of the study indicated that the chances of
inheriting diabetes from the paternal gide w8 greater.

In the present study the percentage of patients who had.

a hiétory of diebetes on the father's gide was'19.3 per cent,
where as from thé mother's side it was only 8.7 per cent. In
a study of pedegree analysis of 1000 cases of NWIDDH conducted
in the DPepartment of Diabetology, ladras Medieal College,

it was found thot paternal influence was datisfically wore
significaﬁt then the maternel influence (Seshiah et gl., 1986 b
Begarding the other associoted diseases of dlabetes, female
unenbers of the family had 2 high rate of incidence of

Obesity and high blood pressure when compered t0 mecle members.

Heart diseases were found to be more asmong male members.

Iritial gymptoms which were experienced by the patienits
before diagnosing the disease was found t0 be varying. The

noat common gymptoms were eagy fatigue, incressed thirst
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end hunger. Appearance of abeess and frequent urination were
found to follow the above sympioms. The disbetie patients
were found -to suffer from various minor coumpliante like

restlegsness during sleep and at the time of waking.

Fatigue and pein in the body were the other most
common complaints experienced early in the morning. Hajority
of the potients had disturbed sleep during night. oy (1586)
reported that fatigne may be the only gympbon in sone diabetic

patients.

Diabetes is said to be o disease of multl faceted
nature, increasing suaceptibility o heart disense, hyper-
tension ete. The incldence of other diseases in diabetes wos
surveyed cnd it was found that 22.7 per cent of the dlabetic
patients hed hypertension. The prevalence of hypertension in
disbetes veries from 20 to 41 per cent (Roy, 1968). This

supports the study by Sprajke et al. (1968) about the higher
incidence of hypertension among dicbetica. Diabetes is e
factor supposed to be regponsible Tor higher incidence of
cardiovagculsr complications. In the present study the
inecidence of heart disease was fouand (o be 8,7 per cent.

Roy (1986) reported bthet the incidence of heart disease and



stroke increased by 2 to 3 times in patients with diabetes.
In a prospective study he found that 12.8 per cent of

type 1I diabetes had heary digeasc.

Obesity and diabetes are found to have a direct
relationship. 29.3 per cent of the diabetic patients agtudied
wvere over welght. Thashev {1986) in his situdy revenled that
70 per cent of the diabejies were over weightf Among the
over weiszht patients, the percentage of over welzht women
wag higher then men. Similarly Ramachondren (1988) reported
that obesity is related to diabetes in Indian women.

Gall gt al. (1988) demonsirated an association between
excess abdominel fat, obesity, atherogenesis and a worse
diabetic metabolic control. In the present study, 10.7
per cent of the patients were foumd to have zgreater walst -

measurenents indiecating excess ebdoninal faf.
(5]

Aleohol congumpbion, smoking, lack of physical
exercise etc. are some of the rigk factors of diabetes and
in the present gtudy it wag found that only 2 per cent of
the patients were in the habit of consumfng alcohol, while
18 per cent absteined from consumpbion. Mo culloch gt al.
(1980) reported that in 541 white diabetic men 7 per cend

had frank alcoholism end 15 per cent drenk heavily.



Roy (1986) reported that cigarette smoking conbributes to
abherogenesis by several mechanisms and this leads to
nicroangiopathy in diabetes. The present study showed that
17.3 per cent of the patients were gmckers, while 14 per cent
abstained from smoking. T.% per cent of the potients were

in the habii of chewing tobacco while 12 per cent abstained
from this habit after the onset of disbebtes. Najority of the
potients were in the habit of taking coffee or teaz without
sugnr thrice a day. A study of Semantha eb al. (1987) revealed
that a lot of paticnts drank 'Indien tez' on several cccasions
through oub the day spd as the recipe indicates this contained
half milk and half water and so the amount of milk consumed

per day through this beverage was high.

Zeduced physical ectivity is a rigk factor in diabetes,
Exercise hos a benefiecial effect on other associabed risk
factors iike hypertension, obesity, hyperlipedimis and glucose
intolerance. The presert study showed that aboubt 50 per cent

of the diabetlc patients did not teke any reguler exercise.

Honisoring control of dlabetes, thwrough glycemic control
end tailoring are the various components in the management of

diabetes. In nmost of the petients the disease was dingrosed
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by both urine and blood test. All the patients were in the
habit of attending the speeinlity clinie, or visiting private
nedical practitioners, general dizbebic elinies and alsoc
trying Ayurvedic medicines. linjority (79.3 per ceat) of the
potients controlled the disease through diet and oral hypo-
glycenmic drugs, while only 7.3 per eent of the vabients

contrelled the disease through dietory monogement clone.

The pregsent study showed %hat the severity of the
diseasge can be reduced diwough education, and bthrough the
influence of social contacts. It was fownd that after the onget
of the digease, some padblienis changed their hebite because
they mnew about it through their education and majority of
the patients were influenced by frienda, neighbours, relatives
~and other diabedic petients. - Alleyene et al. (1979)
reported thaty the sontroel of the severity of diabetes has
sore relation to soelal varisbles such as faeilities at hone,
gducation attained, employment stetus, inforamal education

end wdergtanding of the iliness.

The patients knowledge regarvding the food to be
avoided and the foods t0 be included in the diet of diabetica
revealed that according to wany, sugar roéta ard jubers were

%0 be completely aveided. & few said that rice, wheat, meat



and fish also were td be avoided. HMany patients were of the
oplnion thet food groups like vegetables, leafy vegetables,

cereals, nilk snd curds, pulses fish and mgat siould e in~ -
cluded in lovger quontities in their diet. These resulis

support the gtudy reporved by Sherad (1984).

In the diabetic diet it is advisable to toke reguired
guantities of food by increasing the number of meals per day
instead of limiting the number of meals by increasing the
gquandity in each meel, But here the patients studied were
found to teke three major meala in g day especislly the
office personsnel for whon the suggested Bethod was not
practical. The paticnts had the habit of eating in between
meals. MNosi of them took coffee or tes and snacks at the

work place.

The percentage 0f patients btaking meals outside the
home was 12 per cent uiihout any regtriction in the guantiity
end gquality. Majority of the petients had & liking for
gweets ond fried food items and they were in the habit of
taking these items when they had the désire 1o eat. This
ghiows that the dietary restrictions were not strictly

adhered to, by the patients,



A number of foods are believed to act as hypoglycenie
agentg. The patients studied were founﬁ to be in the habit
of toking some of thése foads regulérly. Hearly aalf of the
pabients (54 per cent) studxe& took bztter gourd juice while
others took fenugreek. TFenugreek was found 50 be o hypo-

glycemic egent by charme (1987).

The saturated and wsaturated fats in the diet heve
been shown 40 have some offect on the netebolism. Here a
pajority of the patiends were in the hobit of using palm oil

and cocorut Gil as & medium for cooking,.

1t wag found that the patients restricted the use of

sugar in their diet. Very few families were in the habit
ol preparinvg opecial focds for the disbetiec patients, and
these specliel foods prepared were usually wheat prepa.ations
or green leafy vegetable preparations. Frequency of use of

arious food item by the diambebtic patients showed that cereals,
milk coconut oils etc. were consumed daily by .all the patients. )
Vegebebles, Tish ebc., were 2lso consumed by almost all the
patienis. Frocsssed foods like pickles, confectioneries ebtc.,

were conpumed frequently by almost all the patients,



Impaet of Diabetic clinic on the exigsing dietary

pattern of the patlenta.

A well designed meal plan is sn important cornerstone
in the panagement of dlgbetes,., The ideal treatment for
diabetes would allow the patients to remain not only symptonm
free bub in good health with & normal metabolic state and o

egcape the long teym complications.

Resulis of the obgervation end interview of the
zersonnel cg well as patients carried ocud in the clinic
ghows that diet counselling in the clinic was done without
the help ¢f a diebitian. The British mediecal Asaoaiaﬁicﬁ‘(1987}
gimilarly reported thot 20 per cent of all hospital diabetic
clinics are being run withous a diebtitian end general practi-

tioners have no ascess o diebitians.

tational Institute of Health (1957) sugzested that,

the meal plan, edueation and ccungselling prograzmes should

de individualized for the person with disbetes. But in
this clinic there was only & genmeral diet sheet for all the
patienis. According o West (1976) diabetics rarely under—

gband and follow their diet ypreseripiion and the stenderds of



nedical proctice in relation to diet therapy for diabetic
patients are generally low. The present study shows that not
all the patients were reguler in following the diet preseriptica

from the clinic.

The knowledge of the patients regerding the diect was
analysed., It was found that the patienis did have sone
knowledge about the diabetic dieb like the restrietion of
suzor, inclusion of more vegetables etc. DBut they were not
awvare of the importance of fiber, the effect of excess fab
in the dliet etc., Sinilar resulis are reported by Sherz=d(1984)
about the knowledge of the diabetic patients, regarding

digbetic diets.

The impoct of diet counselling and s wodified diabstic

diet on blood and urine profile.

Dietory patbtern of the cese studies revealed that
for all the patients the total czlorie intake was far
exceeding the caloulated recommended value based on each
patients® body weight and height. Findings further indicate
that an excessive calorie intoke resulted in welght gain and
obesity. Seshiah et al. (1986 a) had noted that with moderate

obesity there is four fold inecreasge in diabetes and with .
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severe obesity & ten fold increage. Regarding the proportion
of totol calories from energy yielding mutrients viz. carbo-
hydrate, protein and fat, it was found that in gll cases
ealories supplied from carbohydrate were less and the
calories freorw fat was very high when compared to the cal-
culated recounended values for each patient, Dally meal
plan oaniabetic patients shionld be consiagtent in yerus of
total caloriesgs and the disbribution of energy yielding
nutrients (Seshieh et al., 1986 a). The present study shows
that ﬁhe calories supplied from probein in the diabetic diet
wag adequate. The results of this study is in line with the
study conducted by Hackett et gl. (1987) who revealed that
the dietary inbtokes of diasbetic patients were deficient in

carbohydrate bubt more sufficient in fat than recommended .

The mesabolic gtate of the patients before following
o diabetic diet was observed with regard to6 the presence of
glucose in uwrine. Only case I and IT had tracess of glucose
where-aé other patients were negative to this test. Davidson
et al. (1975) had suggested that urine testing is wasteful
since upto 3 per cent of the people may hove renal glycosuria
and have t0 be ruealled for blood test. This was also
supported by Seinanl (1986) who suggested that urineglucose
monitoring is unreliable in assessing diabetes control due to
the wide varistions bedween blood glucose level and urine

reduction.
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Of the six case studies, case II had obnormally nigh
levels of cholestercl and case V haé alightly above the normal
level. They were not maintaeining ideal body weight aleo.

Case II was geen to have high levels of triglycerides and in
thiag case the calorieg from fat in the existing died was
about 39 per cent. As reported by Anderson and Chen (1979),
serun cholesterol and triglycerides are major risk factors
for Icheemic Heart Disease in disbetic patients and one goal
of nmutrition managerent of diabebtic individuels is to miﬁimise
the pigk of atherasderosié by mainﬂaiming healthy or safe

gerum choelesterol and triglyceride conceutration, -

All patients had high levels of blood glucose except
case IV who meintained the blood glucose level with in the
noraal ronge., For this patient all other biochemieal

parometers viere glso normal.

After the followup study, anong the six ecase studies,
case I wag found to have wmaintained the ideal body weight with
‘bhe modified diet, where as cose II, a low body weight patient,
did not increase the weight o his ideal body weight. All
other patients maneged their body weight at the ideal during
the six months followup. Urine analysis for glucose was

negative for all pabients except case I1. There was a



slgnificant decrecse in the levels of serum cholesterol and
Triglycerideg. Thig implies that a well balanced diet with
correct proportions of corbohydrate, protein and fats
according to the potients ideal body weight will bring

about a normal metabolic state in diebetic patients.
Anderson srd Sieling (1985) alao sugsests that in general

a high carbohydrate, low fab diet usually improves glucose
netobolism in diabetic patients. Normalising blood 1ipid,

is an ioportant goal in mutrition mansgenent. Viswanathan
et al. (1984) reported that diobetic petients have been
treated with high carbobydrate high fiber diet without

other neducation over & three year period; fasting blood
glucose value deereaged by an average of 18 per cent; corres—
ponding reducbion in serunm cholesterol and triglyceride values

were obaerved,

In genercl the éietary pattera of the diabetic
tients revealed that their total calorie consumption
was high and the percentage of calories derived from
carbohydrate was between 45 and S5 per cenb, as thet of
protein bebween 10 and 15 per cent and that of fat between

30 and 40 per cenb.
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In the present study e éﬁﬁifiea diet with 60 to 65
per cent calories f{rom carbohydrate, 15 t0 20 per cent
calories from protein amd 15 to 25 per cent calories from
Pat of the toial calorie intoke helped to Improve the

diabetic patients petobolic state.

Diebetas is~é disease of the progpercus and in
weolthy countriesn it is one of fhe mejor health problens.
The impoétance of sufficient exercise and of avoiding
dietnry excess for health has been sbated repeatedly.
Disbebes, like obesity and atherosclerosis is likely to
grige iin prediasposed persons who eat too much oed

exercige too little.



SUMMARY



BULRIARE

Won Ingulin Dependent Diabetes Mellitus (also known
as NIDDH) wes so designated in 1979. Its features and
cougsation were well known to ancient Hindu Physlelians in
India three thousand years ago. They attributed it to

heredity and over indulgence in unwhole gome food.

Epidemiological studies have established the signi-
ficant conbribution by other factors, such as physicel
indolence, dietory habits (independent of obesity)s Viz.,
congumption of refined earbohydrates and a reduced intseke
of fiber, urbanizetion with associated affluence and the
stress of life, in the astlology of bype 11 diabetes

mellitus.

The present study deals with the influence of

_ ﬁraditianal family diets as & predisposing factor and the

role of dietory nmanagement in controlling diabetes. This

study cﬁ dietery factors ond diabetes was comducted in the
city of Triveadrum and its svbrbs, meinly in the families

of patients atbtending the digbetic clinic at tedieal College.
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fata reguired uwnder the study was collected through
surveys on the socio=-cconomic and food consumption pattern
of the families and on the personsl cheracherighics and
dietery pattern of the dlabetic patients. Also the diet
coungelling being iaparted in the elinic vas observed. The
dlet counselling which was imparted to six diabetic postients
selected as case studies and their biochemical profile,

before apd afier the diet coungelling, was essessed..

The suxrvey on socio=gconouic end food congumption
patiern of the families of the diabetic paltients imported
information on religion, area of residence, fsmily size,
education, occupation, income and expenditure patiern of
the familiea., Freguency of purchase and use of foods,
cooking practices, use of Tondg during special occasions,
were bthe other infornation derived from the above survey.
The survey on personal characierisiics and dietery pattern
of the diabetic pabtients provided information regarding
the age at onset of diabetes, disease history of relatives
of the petients, healsth conditions, glcohol snd tobacco
consunption, smoking habiits, sleeping pattern and exercise
pabttern of the diabetie patients. Also the special foods
prepared and consuued, type of oils used and the freguency of

uge 0f various food items wvere the other informasion obbtained,
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The survey revealed that 67.3 per cent of the patients
wvere from the urban areas. 59.3 per cent of the families
wvere Hindus. 62 per cent of the families had 3=5 family
members and T8 per ceat of the femilies had below 5 members,
74.8 per cent of the family wmembers were above 18 years.

The major source of income for the families was from permanent
Jobs £ollowed by the income from pension. The educational
gtatua of the family meabers Qas considerably high and around
three fourth of the poyuletion had obtained high school edu~
cation and zbove. lMajority of the families surveryed were

of the higher economic group ond no family was foﬁnd o be
wder tne ‘poverty line. The economic depenfdency ratio of

the families was found to bs 1.76:1. ¥o femily spent more
than 30 per cent of their wonthly income on food, while one
fourth of the families spent above 60 per cent of their
montnly iacome for food. HMost of the families (92 per cent)
were basically non-vegetoriens. Regarding the purchase of
foods by the fomilies, it wes found thot variocus food itens
like cereals, pulses, fobts snd oils, sugor, spices and
condiments ele., vere purchased monthly. Cereals, espeeially
rice smnd wheat were Tound 1o be the staple foods in these
families, vhere as millets like ragi wag consumed only by

a very few femllies, The consumpbtion of refined cereals



aliost all the families. The dally consumption of procegsesg
foods was ceaparatively high among these femilies., Con~-
Tecticneries slso were consumed daily by a good number of
the Tamilies., The consunption of suger, salt and olil per
day by the family members was found to be high. Palm o0il
and coccnub oil were used by nmajority of the families.

The abralning wnethod wan commonly adopied for the cooking

et

of cercals. Frying of gome fools like fish, egs, pulses

etc. was comnon -epong these foamilies. The families were

o

elebresing various family occapiong like

£
§od

in the habid of
birth dayn, narriage, religious festivals ete., by pre-

1 foud.

{‘0

varing speeci

The food weighment survey indiested that the various
food groups like wmilk, mi;k roducts, fats and 0ils, flesh
" Poods and sugor czeseded the recomwended, while roots and
rubers and cther vegeuables were less than the recomnended,
in the caose of male wembers of the fomilies of dlabstlc
patientg. In female members o similer trend in the comsuuption
of variocus food groups was observed, except thab in this case

the cansumption of leafy vegetables was less than the recounended.
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The average nutrient consumpbtion in the case of male members
of the familieg indlcated that all nutrients other than
calories, vitamin A endé Niacin were in excess of the reco~
mmended. In the case of fenale meabers of the families,
there was a deficlency of flacin, while other nubrients

were in excessg of the HDA except foxr irom and vitamin A.

The survey on peroonal characterisiics and dietery

attern of the diabetic poatients showed Hhat, among the

e

iabetic poibiente studied she munber of male pontients

)
49,3 par cent). Amonyg the femgle patients, most of thew
)

runberp

th

vers wenploysed house wives., The

2
of pensioners was conzidersbly high il.¢.; %2 per cent.

-—i-

tone of the pavients were i1lliterste end a majority bad

eollege education. Hajority (59.3 psr cent) of the
poticnts were in the age between 49 and 60 years and no
cane below %0 yeors and above 75 years was observed. The
age ab onsed in moot of the patiente (27.3%3 per cent) was
between 46 to 50 yezrs. The initial syaptoms of the disesse
as sxperienced by most of the patients were fetigue, thirsi
and bunger. Posivive femily higtory of diasbeotes was seen

among the pebients. Feberual bistory of dlabetes was found
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to be.nigper than maternal, where 2z obesity and hypertension
were higher among the female pembers of the Families studied.
Heart disease was found 40 be higher cuong father's of these
patients. Hypertension and hesry disease were two ¢iseases
which were common among the disbetic patients surveyed.
Around half of the patients were of normal welght, while
avound 29.3% per cent of the patients vere over weizht.

The incidence of obegity and hypertension was bigher smong
the fewnle patients. Swolring end Hobacco chewing were habi-
tually used by some of the potlents, baob the consumption of
‘alechol wes very low. Hojority of the pabienbs consumed
coffee or tea frequently throuzh out the day. Cnly cbout
45.% per cent of the oatiants hed the hebit of taiding

excercise ond the avernge sleeping bourg of the patients was

Tound to be T to 8 hours.

isease

£

T9+3 per cent of the natisnts controlled the
by resorting to diet conitrol and orxal druga. MHosi of the
patients were of the oninion tha’d their cducadion, conwer-
gation with £ricendg, neighbours, relaiives, obher diabetic
patlents etc., did have an influnence on the conbeol of &

Y

disease through diet. It wss found a few of tue zotlienta
had some knowledge ahoub the foods o be restricted and foods
t0 be ilacluded in thelp diet without beinsg aware of the

underlying reagons.



Majority (68,7 per cemt) of the patients were in the
habit of boking three major meals a day. The nibbling habits
of the patients showed that snacks were consumed twice 2 day
by 47 per cent of the patients. A goocd number (56 per cent)
of the patients had the desive to salb sweets and fried iscng,
while only 38.7 per cent ate such foods whén they hed o
deglre for it. 54 per cent of the pabtients were in the
habit of taking bitter gourd juice, as a hypoglycemic agent
and goume used fenm greek seeds. Palm 0il and coconut oil
were the medium for cooking usged by majority of the diabetie
patients. Only a very few patients used sugor doily. Sowme
Tecod items that were specially prepored in the family for
the patients included, wheat dosai, broken wheat kanji,

leafy vegebtable preparations eto.

Begording the diabetic clinic gbtended by the patiento,
the diet counselling wes csrried cub withbut the help of;a
dietitien. 7The diet plemning in the clinie was npot indivi-
dualized. Though the patients hed a fairly good knowledge
about the diet, most of then were still unowore of sone
espects 0Ff the diabetic diet like food exchenge lishs,

importance of dietary fiber etc.



The food weigiment survey carried out in selected
diabetic patiénts indicated that the calorie eanaum?tion
by the diabetic patients was significauntly higher, The
carbohydrate intake was lower than the recommended and
the fat inteke wags fourd to be higher than the recoumended.
The protein intake was almost adegueise in these patienss.
The calories fyrom fat wes found to be very high im all

pabients as well as in the family diets.

The impact of diet cowselling wes found %0 be
effective -through the analysis of the biochemical profile
of the dlabetic patients selected os case studies. Though
there was individucl veriation, significant reduction was
found in blood glucose lewvel, cholesterol and triglyceride
levels etc. Edueastion of the patlents was thus found to
have 2 pignificant effect in the control of the disense

through dlietb.
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APPRNDIE I
KERALA AGRICULIUGRAL UNIVERSITY
Cuestionnaire to eliecit information regarding the gocio=-
economic and food consumption pattern of the famllies of

diabetic patients

1. Haone of the patient

L 1)

e Age :
Re Sex : HMale/Female
4. Religion : Hindm ()

Chrigtion ( )
luelim ()
Any other ( )

(Please tick ( ) for the
answer.

Fural ( ) Urban ( )

e

8. Residenbtial area
6. Yonthly income of the

%

Family
7. Sources of income of , Permenent job ¢ )
family ) Temporary Jjob ¢ )
Agriculture ¢ )

Buginess/kent/.
Interest from Bank ( )

Ge. PFamily size end composition

51. Relationghi
Noe« with the
patient

Edu- Occu~ Monthly  Health

P oo
SeX AB® Lntion pation income condition

9. Honthly expenditure pattern of the family

51,
NO«

Honthly expendlture

Ttenms in rupces

1. TFoold
2. Cleothing



APPENDIXE I (Contd.)

4, Travelling
5 Hduecation

8. Interdainment
T« Health

8., Saving

9. liocellaneous
10. Food hablt of the family: Vegetorian/Non vegetoarian
11« Frequency of purchase of varicus food itema by the family

Prequency of purchase
+ .

Daily Yeekly ilonthly Occasionally
1+ Cereals
2. Pulsesg
b

%+ Leafy Vegetables

4, Toots & Tubers

5. Other vegebables

6o Fruits

7o Milk & Milk Products

He Fish
8, Heat

11. 01l geczds

12. Tatg and Oilg

13. Suger/Jaguery

14. Spices & condements
15. Bakery iteuse

12. Fregueney of use of various food iteus

Frequency of use

Yeekly Occa=
Food items Daily sionally
. : Less More
Onee  tyen 3 then 3

Hever

1. Cereals
RBice
Wheat

Lave
T e emd



APPEEDIX I (Contd.)
2« Pulses

Bengal gram
Black gram
Cow. pea
Hed gram

3. Roots and tuberas

Potato
Tapioca
Yam
{olocasia
Carrot
Beetroot

4. Leafy vegetables
5. Other vegetables
Te Milk & millk products

Card
Butber nilk
Bugter
Cheese

8. Plegh foodp

"~ Chicken

Mutton
Duck
Deef

9« Fish

10. Ezg
iens
Tuek's

1. Bukta and Cil seeds
Ground nub
Gingelly seeds
Geeonut

12. Yats/0il

13 Sugar/Jeggery

14+ Processed foeods

15 . Rokery items




15, One day meal pattern of the fomily

7ol itenms Yeals time

1. Cereals

2. Pulses

3. 10ots & bubers
4. Leafy‘vegetables
5. Other vegetobles
6, Fruits

T. Hille & wilk produchts
S. Heat

9. Tish

10. Tgg

1. Pats/0ils

2. Suger/Jdaggery
13 . Procesged fovde
14 . Bekery itemsg

14. The use of folloving items in e day by the fomily nembers.

weith in om
&. Sugar
b. Jaggery
Coe "Toney
d. Satt
e, Fatg/0ils _
15. Which oil is used for cooking in your family. Jich ( )
for the correct ansguer.
1. Gingelly 0il
2. Ground nu$ Oil
3« Sznola
4« GCoconut G4l
5. Vanaspathi
6. Palm 01l
T« Any other

LY o Yan Vo Vo W ¥ )
St Naa” Mo il Nap Nt N
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16 . Methods of cooking of different food items

“Boiling

Prying Any other

Food Ltems Abnone Siraie oteoming
ption ning
1. Cereals
2. Fulzes
3+ Roots & Lubers
4, lLenfy vegetables
5. Cther vegetables
©. Froits
Te Heat & fish
G ¥zg
9. HMilk & pilk produchs

10«

Gil seeds

17. Diet duving diffevent physioclogical conditions

1.
2
3

! 4‘.

18.

5.

6.
T

Infancy
3=-5 years

School going
enildren

Ldolesgoents
Pregnency
Lachasion
213 age

Diet during special occasion

Occasion

Birth day
larriage
‘Death

fiel

izioun fegtivals
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¥ERALA AGRICULTURAL UNIVERSITY

Questionnaire to eliecit information regarding the peraonal
characterigties and dietory patbern of the diabetic patlents

1.
2.
Do
Le
5.
b.
T
B
Ge

9.

10.

Feme of the patient 3
Age

Hex -

Food habit

Blood group

Type of disbebes
Occnpation of the patient
Aze. ab onset of disbebes :

: - of incidence of the diseamse in the relatives of
the patiente (Flemge dick ( ) in the gpprogriate coluwm)

(1]

Hale/FPemale
Vegetarian/fon vegetarian

"

(2]

Type 1 / Type I1

L1]

*6

f?:lt.z- Moth=

! Fath~- er'ns eaor's
P ¥
Diseases t; ig' er Sig= Bro~ Rro- 3Bro- égh
er uhexr and ter ‘ther +ther ther/ toi'_
mother Sis= Sigter °OFY

ter

Does the patient have heart e‘iise‘zse, gzypertension Yidney

digease ete. Yes. ( ) Uo

1% 80y please gpecify the discases
(a)

(b)

(e}

In which of the fellowing group are you included ¢
1. Grer weight

2. Under weight

3. Normal



11.

APPEIDIX II (Contd.)

Plecge give the following:
1. Height

2. Height

12.

14.

15.

16.

11 []

b)

J. Belab clrcunference.

a2) Are you in the habit of drinking alechol?
CYes () To ( )
) If you have stopped, indicate ressons
i)
11)
a) Are you in ihie habit of smoking?
Yea () No ( )
b} If you have shtopped indieate reasons.

t..u
N’

i
aj

o "“
3~

i

e you in the habit of chewing betal leavest
‘es { ) To ( )
gou have stopped,; indicate reasons.

R A

[ ad
s b
SN ey

) Do you toke coffesg/tea daily?
Yes ( ) Ho ( )

b) 1f yes, how meny tinmes in a day

e¢) Po you have it with sugar and milk

d) Afber the onset of the disease have you decreacsed the
nuniber of times in a day of drinking these beverages.

Tag { ) HWo { )
e; 1If so give reason
Fow did you firvst diasgnose the onset of the dlseasel?

1. Fabtigue

2. ThEirst and hunger

J. Frejquent urination

How 4id you diagnose the onset of the disease

1, Urine best
2. Blood test
%, Urine and Blood test
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pad

16. If it was through bloed test please indicate the type.

1 . FClstmg

2. Post Prandial
5 [ ] G’ OK—E Gi‘l L 3

4, 142

5. 143

6. 14243

19. In%idate which type of medical treatement you have been
gebiing.
1. Yobthing
2. Medical Tractitioner
5. Hogpital general clinic
- 4. Hespitel gpeciality clinie
5« Ayurvedic trestments
0. Homoeopathice
T+ Hatural therapy

20. Treatment after disznosig

1+ Ho trsotment

2. Blet contyol

3¢ Oral drngs

4, Injection

B. Diet control and oral drugs

» Diet control and Injechlon

7« Oral drugs and Injoction
8. Diet conbrol; Injection and Oral dxugs
9. Ayurvedic medlecine
10. Homeeopathic medieine
11, Hatural therapy

21. In connection with thie disease, hov often de you visit
the hogpital,

22. Do you get ony instruction regarding died condtrol from

the clinic?
2%, Du you obey these ingiructions? Yea { ) ®o ( )
24. ;? 10, please give reason,
i
ii)

25. Did the following have any influence in changing your
dietary habit (Please tick ( )

1+« Your eduoation Yas/lio
2. Medicszl class abtitended Yes/ilo
3. Articles in papers and wmagazine Yes/lio
4. Bedio/TV progremues Yes/lo
5 Alvertiszemenis Yes/Ho

6. Conversations with relatives, friends Tes/Ro
neighbours etc.

7 il mve R alat? o e d e T FNT
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26. Do you know what type of foods must:beravoided on
repbricted in the dlet of dlabedic patients?

Yeas { ) WNo { )

27. g? Yes, specify the items
1)
28. Do you know what $ype of foods are to be included in
larger quantities in the diabebic dies.
Yes ( ) Be { )

29, If yes, list out the items
i
11)

30. Have you heard about the food exchange iist?
Teas () To ( ) :

31. IY yes, whet iz i%s ipportance, 7rom where did you
obivain the informetion?

32, a) hre gau)in th? hﬁbit-ef taking exercige?
Yes ( Ho

b) If yes, how much time in a day de you spesd Tor it.
¢) Vhich type of exercise do you followd

33. a) At what tine de you go 30 bed?
b) At what time do you wake up?

34. a) Do you woke up frequently ab nighs?
Yes () Ho ( )

) I yes how meny sime
¢) FPlease give reason

35. 2) Do you feel energetic when you wake up in the moraing?

Yes ( ) Mo ( )

b) If no, please specify the type of dlscomfort experienced.,
36. Medium of transport %0 the place of work piesse sick ( )

for the corract snswep.

1. Ualing ( J 4. Scooter by self driviang
2. Bus { ) 5. Cor by self driving
3. Cycling () 6. Frain

T» Ay other

37« How wmany najor aeala do you heve in g day?

P Y o Yoo W u N
N Natf Yo Mg

1. ¢ ) 3« £ )
2., ( ) 4 ( )
5. ()
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%8, a) Are you in the habit of talting in between neals?
Yes ( ) Te ( ) ‘
b) If yes, at which time do you teke it.
e¢) What tyve of food stuffs do you taking

1 [ A 26 30
39. a) Do you have the hebit of eating meals with the fomily
nembers?

Yes ( ) Wo ( )

b) Are you in the habit of eating meals from out gide the
home?
Yes ( ) TWo ( )

e) 1f g0, please indicete whether

1. Daily (
2. Onece in a week (
%. Two Or three times in a week (
4+ Fortnightly {
5.« Monthly (
. Occasionally (

40+ Do you teke the packed lunch %o your place of work?®
Yes { ) No ( )

41. If yesy specify the itens
i

ii)
42. Do you teke ssecharine instead of gugar?
Yes () To ( )
43, a) Do you have the desire to eat sweet and fried food items?
Yes ( ) Te ( ) '
b) If yes, 4o you eab such items.

A4, BAccording to changes in your dietary pattern is there aay
change in the family dietery pattern. .
Yes ( ) UNe ( )
45. a) Are you in the habit of tsking any natural foods, which
are known t0 have a beneficial effect on diabetes.
Yeg ( ) Bo ( )
b) If yes, plecae bick for the correct ard how they
prepare. :
1. Feou greek
2. Bitter gourd

Se
4,

)

o W Wil N N Nos”
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46. The quantiby consumed per day of the following iteuns.
1. Jaggery 2. Sugar 3« Honey 4. Salt

47. Whot type of oil is used for cooking your food (Please
tick ( ) right one).

1. Gingelly oil () 4. Coconut oi} ( )
2, Ground mut oil ( ) 5. Palm oil ()
%+ Sancla () 6. Vanagpathi ()
Te Any other {)
48, &) Are there any items which are prepared specially for
you .

Yes () Ne ( )
b) If yes, give the details.

Bolling

Itens
Strai= Absor=  Stea~ TFry=- Any
ring ption ning ing other

49. Frequeney of use of various fuod items please tick ( )
the sultable column,

Freguency of use of food itens

% or slon=
Once twlce wmore ally
bimes

e ——

T z 3 Z 5 6 1
1. Cereals

Rice
Wheat
Hnida
Broken vheat -
Ragl

2. Fulses
Green greom
Bengel gros
led grem
Black gran

Food itemsg Deily Hever




APPERDIX IX

(Qentﬁ -)

1 2 3

Uy

-

. Hooty and tobers

Fotabo
Carrot
Beet root
Tapiceca
Tam
Colocacia
solease

4. Leafy Vepeitables

Aparanthus
Gabbage
Drumstick leaves
fny other

5. Other vesetables

Bitter gouxd
Ladiesg finger
Snake gourd
Beang
Any other

5. Pruitg

Te Bilik & milk products
Milk
Curd
Bubtter nilk
Cheecse

8. Flesh foods
Hatton
Chicken
Beef '
Duek

9. Figh

Tek's
11.Iabg oand oils

12 Sugar
Jaggery
1%+ Procesged foods
Squash
Jam
Jelly
tioodles
Pickles
14, Bakery Items




1.
2a

=

2

4a

APPERDIY 1II
KERALA AGRICULTURAL UNIVERSITY

SURVEY

SCHBDULE POR THHEE DAY WEIGINIENT

PAMITY DIFD SURVEY

Name 0f the head of the family:
Nane of the patient or patients
Age and Sex composition of those who have taken the mecl,
Age Adult 12~21 9~12 T«9 5-7 3=5 1-3 Delow 1 Gue-,
Aue
atg
3
r
= . Height .. o cp.oee - Height
Food Stutil in go. Load‘utuf& in gm.
CERTALS ROOTS ATD TUBERS
1. Broken wheat 22« Best root
2. Halda 23%. Corrob
S REva 24 . Potato
4a 1?8{51 258 Tﬂpi(’ca
5. Rice 26. Haddish
5. theat flour 27. Onion big
7. Cthers 28. Qthers
TULSES BUZS AND _OIL SEEDS
8. Dengal graom 29. Coghew rmte
9. Blagk gran %0. Coconut dry
0. Gresn gran 31. gOCOnut~£resh
: 2. Ground nut
11. Kesari dal 2 Y maa
12. lensil 25« Gthezs
13. Red gram VWILK & HMILK PRODUCTS
14 . Soybean R '
15« Cowpea éé‘ Eiégs
16. Others 22 o

%0. Bubber milk

LRATY VEGETARLES 37, Skiomed milk
1(« Amaranthus Cheege

13. Chekimirmenis

19. Drustick leaves
20+ Others

21. Other vegetables

58.

PATS AWD 0118
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40 . Ghee

4%1. Hydrogenated oll

42+ Cooking oil
OTHER TOOD STURES

4%, Betal leaves
44. Biscuits, Salb
45, Bigouita, Sweeh
46. Pread

FRULITS

AT . Anle

48+ Apple

49, Bonana ripe
50« Lime snd Orange
51, Hongo ripe

52. Helon - water
5% quﬂvg, r;_pe
B4 . Plentair ripe
55. Toneto ripe
56, Others

FLOE
L

57. ®igh fresh
58, Fiah dry

Dietery infornatlon

59+

OTHER FPLISH

Parawns
FO0DS

6C.
61.
62,

53,

b4,
65«
66

67.
68.
69 .
70,
Tle

T2

T3
74
75«

Yeat, beep
“hicken
Huston
My other
Liver

gg

Jaggery

Papad

5280

Akocholic beveages
Deserte

Sweets

Horlicks

. Halsove

Any othnsr

Type of

Ingre- Eﬁw Total coocked
Henl pattern PESDa™ dients anount anount
ration uged  {(g/ml) (g / ml)
= b c -4 e

Farly morning

Brezk fast

Mid morning

Tninch

Brening tea & snacks
Dinner

Others



APYENDIX IV

Adult wen 3 5% = 105 lbs. Adwult

Add 6 1bs for svery 1"

Yomen ¢ 5% = 100 lbs.
Add 5 lbg for every 1”7

*Seshiah gb al. (1986 a)

CAGE STUDY w IT
Aduly m= 2 ?;Ei;jht - Sj’ 6'"
§oﬁy welght = 635 Ege

Tdeal body weight - 64 k&
Sornal body weight petient.

g‘?ﬁgf“! s‘(\?"‘mﬂ‘ Ii

S b LA L

Aduls oele - Height 5% 8¢
Body welght = 62 lg.

Ideal body welight = 595 kg.

Under weight patient

CASE SITRY - Y31

vt

Adult male, - Height 5°' %
Body velght - 69 kg.

Ideal body welght = 606.8 kg

Hornal body weizhbe.

CASE STUDY = 1Y

Adult mele, =~ Helght 5% 67
Body weight - 66 ky
Iaeal body welight - 64 ki

OAST u;’:TfDY v
Adult FPemele ~ Height 5°
Body welght - 54 kg.
ideal body welght 45.5 ka.
Over welght patient.

CAGE STUDY -~ VI

Adult Pemale - Height 5°2"
Body weight = 50 kg

Ideal body weight 50 kg,
Tormal weight patient.
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”I}

ety

FROCEDULRE FOR THT E3PIMATION OF DLOUD AND TRINARY GLUCOSE

Blood end urinary glucose was analysed by the procedure
of Asatoor and King (1954) with the modification that low alko~
line copper reagent was used. Details of the procedure are given
below:

Heagenty ‘
1+ Igotonic sodium sulphate = copper sulphate solubion
2. Jodiun tungstate - 10 per cens
3. Low alkaline copper reagent (modified
4« Arsenomolybdase reagent

r-v’

ding goluticn D)

0.05 B3 of the sample was pipetied in 4o 3.¢ ml of isotonic
godium sulphate - copper sulphate solution contained in a cen-
trifuge tube. The protein was pipetted by adding 0.5 nl of
sodiua tuangobate. The precipitated prosein end copper tung~
gtate were spun down aund 1 ml of supernauant was used for
glucose egtimabion.

An eligquot of the supcruetant along with 1 ml of igotonic
solution and e stendard of 25 ug glucose mede Fp 0 1T ml with
isotonic solution. o 211 she tubes were auqea 1 nl of low
alkaline copper reagent aad heated over a boiling water bath
for ten minutes cooled immediately in en jce bath and added
1 nl of Arszeno Lybda$“ reagent. All the tubes were uade up
to 5 ml for f£ifteon minutes aﬂﬁ the abgorbance was read at
520 wmam.



APPENDIE VI

PROCEDURE POR TUE ESTIMATION OF CHOLESTIHICL

Total choleaberol wag estimated by the methed of

Abell (1952).

Hegaz : anta

1
2o
3.

4.
5.

33 per cent KOH
Lthsolute ethanol

Tthanolic X0H = 6 ml of 3% por cent XOH in waker B
vas added to 94 ml of absolute ethanol.

Fetroleim other (60 Ho 80°C) (AD)

Jolor reagent - 20 ml of acebic cuhydride was cooled

in ice. 1 wl of concentrated 4,50, was edded to this

vith shaking. It was again caéleﬁ for 10 minutes

and 10 nl of glacial sceticacld was added and allowed
to abiain room Lemperature.

2

An gliquot fronm the Lipld extract was pipetted oub
in t0 o gless shoppered centrifuge bubs and evapourated
$0 drynesas, S5 rl of ethendlic KOE was sdded, stoppered
and was shaken well.e 1t was then warmed ir a vater

bath at 57 0 40°C for 55 winuteas. 2Z%er cooling to room

tepperatare, 10 ml of pevroleam ether (60 to 80°C) was
adéed and mixed. 5 ml of wabtor wag added 10 this and
shaken vigorously for one minute. 1t was contriluged
at & low gpeed for 5 minnbtes. 4 @l of bhe peiroleun

ether layer was pipetted oud in to & test tubeond evapou-

rated $0 dryness ab 60°C. A stendord (2mg Cnolesterol/
nl) wog algso treated in the same wapner, o ml of
colour rveagent was added to each bube and kept at 25°C
after thorough shaking. 6 vl of colour reagent was
taken as the blank. After 30 o %5 minutes, the
ophical density ung read ab 620mm.



APPENDIX VI

PROCEDUHE FOR THR RSTIMATION OF  TRIGHLYCERIDES

Triglycerides were estimated by the method of Van Fandel
and Zilver smit (1957) with the modificotion that florisil wag
used %o remove phospholipids.

deagentsg
a) Chloroform - AR
b) Mlorigil
¢) Fthenolic KCOH = 0.4 ¢

ay 2g of EOH wes disgolved in 100 ml of eibanol
this was then diluted % times with ethanol.

d) H2804 ~ 0.2 W

e) Bediun metaperiodate =~ 0.05 M
f) Sodium arsenite 0.5 H

g) Chrowobropic aeld

2 g of chyromotropic acid {(or 2.24 £ sodiwmsely) wvasg
dissolved in 200 ol distilled water. 600 nl of concentrated
sulphuric acid was added slowly o0 300 wl of Gistilled uater
which was chilled in ice. This chilled and diluted acid was
then added 0 the chromotropic acid soluticn (0.25 mg/ml).

2 g of florisil was token in o dass stoppered tube
and 3 vl of chloroform waw added. f£n aliguot of the extract
was loyorasd Oon wop of florisil and mixed. iore chloroform
was then added to thig to a totel volume of 100 ml, 1% was
then stoppered, shaken indteraltlently for about 10 minutes
and then Jiliered thwough 2 fitter paper. 1 uwl of the
filtrose was pipebied oub in 0 each of % tubes. 1 ml of
working otandard of glycerol (8 g / nl) was pipetted ous intdo
eacn of 3 subss. The solvent uas evepourated ak 60 %o 70°C,
042 nl of ethanolic KOH was then added 40 2 out of the 3 tubes
(saponificd smnple) and 0.5 ml of ethonol wes added 30 the
third tube (un ssponified sample). The tubes were closed and
kept at 60 to T0°C for 15 wimates. 0.5 al of §.2 n H,80, was
odded to each tube and the tubes were then plioced in“gefitly
boiling water hath for 15 minuses Lo rerove aleohol. They
were then cooled to room semperaturz. 0.1 2l of sodivm arsenite
solution was then added. An yellocw colour of iodine appeared
ard vonighed with in a few minutes., 5 ml of chromotropic aeid
ves added bo each tube and mizxed. The tubes were closed and
then heoted in a boiling water bath for %0 ainutes, They wers
then cocled #nd the absorbance was read at 57C nm.



APPENDIL VIII
EXCHANGE LISTS

VEGETABLYE BEXCHANGE

* Pagricha (1985)
A

These vegetables way be used a desired Cerbohydrabes and
ealories are negligible

Ieafy vegetebles

Gther vegetables

Anaranth
Bathua

Bruggels gprout

Cebbage
Celery

Coriander leaveg

Curry leaves

Fenu greek leaves

Lettuce
Hing

Rape leaves
Spinach
Soye leaves.

Agh gourd
Bitter gourd
Brinjal
Calabash cucumber
Sauliflower
Cho=Cho
Cucunmber
Drunstick
Prencn beans
Ehol -~ ¥Khol
TLodies finger
Hango green
Cnion Stalks
Parwar
Plantain Tlouer
Punpkin

Radlsh

Rimbarb stalks
Snake gourd
Tinda

- Tomato green

VEGETARLE BXCHAVGE

Turnip

B

Carbohydrate - 10g

Calories 50

Hoot vegetables

Juantity

Beet root

GCarrob
{oloca
Onion,
Onion,
Potato

sia
big
gnall

Sweet potabto
Tapioea
Yam (elephand)

Yom



BPRENDIX

Other Vexetables

Artichoke
Broad beansg
Clvsber beans
Double beans
Jack tender

Jack frult seeds

Leeks
Feas

Planbain, green

Singhara

VII1 (Contd.)

FRULT EXCHAEGE

Carbobydrate - 10 g

Calories - B0

Chymnd Quantity Approxinate number

Frult. g or gize
Amla 90 20 medium
hpple 75 1 small
Banane 30 + wmedivm
Capes goosehery 150 40 small
Cashew fruit g0 6 medium
Cuptard apple 15 2
Dates 45 1 omall
Pigs 60 3 small
Grepes 105 20
Grape fruit 150 * blg
Jack fruit 60 % medinm pleces
Jembu {rult 50 10 big
Lenon 80 1 medium
Loguat 105 5 big
Yango 90 1 swmell
tongo steen 75 2 mediun
Melon 270 + nedium
Orange 90 1 smell
Papaye 120 + medium
Peach 1725 2 smell
Pear 90 1 suall
Fineapple 90 1% slices(round)
Plum 120 4 unediun
Pomegranate 5 1 snall
Strawberey 165 40
Jweet lime 150 1 mediun
Tomato 240 4 gmall
Hater nelon 17 + snall
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CERFAL TRCHARCE

0g provide calories : 100, Cerbobydrotes : 20 g Frotein:: 2g

Bajrea Rice flekes '
Barley Rice puffed
¥Eread _ #¥3oge

Cholam (Jowar) Sapai

Gorn flokes Semolins (Suji)

Meaizag, dry Vexmicelli (savian)

Oatneal theat flour

Regl Yheat broken (dalia)

Elce Yhite Clour ;

¥ 70 ment carbehydrates end calories and S5g Sug f
Regquiren.
** Supplementation with other high protein foods.

LEGHME AND PULSE LXCHANGE

30g provide colobies : 100g, Corbohydrates : 15g, Protein : 6g

Bengel gran Kabuli channa (White grom) |
Bengsl gram, roasted Lentils
Besan (Bengol gran  Hoth beans

i‘laar)
Blaeck grom Peas, dried
Cow granm , Rojush :
Green grom Rowen

Horse gronm Red grom
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PLESH 700D EICHANGE

Celories: 70 Provein ¢ 10 g

Food Tuantity (g)

Beel 60

Crab 120 nos.

TEg, Hen?* 2 nos.

Fish, gib 60

Fish smell 60

Pigh, vajre &0

Powl 60

Liver, sheep 60

Huston mugcle® a0

Pilgeon 60

Pork 60

Trawn 60

#Provides 100 cplories

MITH SXCHANGE

Calopricsg = 10D Protein : 5g
Bubtter milk 750 nl
Cheesge 30 8
Curd 210 ¢
Fhos 30 g
i1k, Buffaloe 90 ml
Hilk, Cow 180 ml
1ilk, shkimmed® 260 wl
1111k skimmed, powder® 30 B

® Irovides 10g protein

Alwonds 15
Canshew auts 20
Butter iS5
Coeonulb 30
Ghee 11
Groundnats roashed 20 -
Hydrogenoted fat (Vanaspati) 11
Uil (Coconut, wustard) i1
Pighachionut 15
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TOUD EXCHANGES

Food exchange A?g?nt Protien Tat g;ggg%e Canlorie
Cereals 30 29 03 21 97"100
Pulses 30 6 0.5 17 97=100
Flegh foods 30 5 2 - 38=40
Yute ond Oilseeds 30 2 12 & 132-135
Fruits - 30 -~ e 4 16
Leafy vegetables 100 4 0.5 6 45=50
Other vegetables 100 2 — 10 48~50
Filk and wilk 100 3 A ) 64-65

progucivs

* grills and Bogscher (1981)

¥ Pagricha (1085)



APPEEDIX IX

Galeulaebion of calorie reguirement for meinkaining the

body weights

Jceupation ' Qalnrieézgggday

Iropies Iemperate zone
Sedentaxry 30 33
Hoderate activity 40 44
fleavy menuvel work 50 55

Antie (1373)

The calorie requirements are:

. In an obese disbebic the calorles shonld be restricted
to reduce the body weight snd then malntain the
welght ot 5 per cent below the ideal body weight

2, In a diabetic of normal welght enough calories
should be given to maintain the weight.

7z, In en under welghi diobetic calories should be given
to inecrease ot 5 per cent below the ideal body weight.



APPENDIX X

Percenbage of calories supplied by carbohydrate fotrs and
' protein

Attt —t?

Dightribution of nubeientg in the diet

L]

Carbohydrate : 60 to 65 per cent of the tobal celories

Frotein : 15 t0 20 per cent of the total calories
‘Pos : 15 %0 25 per cent of the total calories.

* Seghiah g% al. (19806 o)
Caleulation

CAEE STUDY = 1

Hedentory working normal body weight patient calories
required to meintain the normal body weight is 1905,

1143 = 1238
285 - 381
280 -~ ATO

Calories from carbohydrate
Calories from Protein
Calories fTrom fab

b 4 &»

taount of corbohydrate, proiein and fat to be included in
the diet 40 provide the asbove distributbion of

calories.
Carbohydrate 3 285 - 310g
Ffrotein T T1-95g
Fa 3 32 - 53¢

CASH STUDY = 11

Sedentary vorking under weight patient celorie required
to maintain 5 per cent below the ideal body weight ¢ 1980.

felories from carhohydrate : 1188 - 1287
Calories frem protein : 297 - 396
Caloriep from fat t 297 - 495

Anount of carbohydrete, proteip and fab w0 be included in the
diet to provide the above distribution of calories

Carbohydrate s 207 - 322 g
Protein : T4 - 99 g
Pat : I3 =-55g
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CASE S7UDY - I11

Sedentary worklng normal weight patient calories required
to maintain the body weight is 2070.

1242 - 1346
310 - 414
311 - 518

Calories from carbohydrate
Calorieg from Protein
Calories Irom Tab

% a2 98

Amount of carbohydrate, protein and fab 0 be included
in the diet to provide the sbove distribution of Calories

Carbohydrate : 311 - 337 &
Protein 3 78 - 104 g
- FPat t I35 e LEB g

CASE STY - IV

Sedentary working normel weight patient calories
required to meiatain the body weight is 1980 K ecal.

Calories from carbohydrate ¢ 1188 - 1287
Calories from Protein : 297 - 396
Calories from fat : 297 - 495

Amouvnt of earbohyvdrate, protein and fat to be included in
the diet %o provide the sbove aistribution of cnlories

Carbohydrate s 297 - 322 g
Protein : 74 -99 g
Fas 2 33 =55 g

CAGE STUDY = V

Uedentary working over weight patient ealories regquired
to maintain 5 per cent below ideal body weight is 1230 X cal.

GCalorien from cavbohydrate : 774 = 8%9

Calories from protein : 14 - 258
Calories from fab : 194 =~ 32%

fmount of carbohydrate protein snd fat o0 be included in
the dieb t0 provide the above dishribution of ealorieg

Cadbohydrate s 194 - 210 g
Irotein : 49 -65 g
Tat $ 22 -3 g



APPENDIE X (Contd.)

CASE STUDY = VI

Sedentery working normal weight patient calories
required 0 maintain the body weight is 1500 K cal.

Calories from ecarbohydrate : 900 - 975
Calories from provein 225 - 300
Calories fron fat : 225 = 375

Apount of carbohydrate, protein snd fat 0 be included in
the dieb o provide the above distribubion of ealories

Cerbohydrate i 225 - 244 g
Frotein 2 56 = 75 g
Fat t 25 =42 g



ONE_WREX MENT

MEALS

1 DAY

11 DAY

III DAY

Early morning

Qoffee or Ten

fofee or Ten

Cofee or Tea

Break fagb Stuffed amoranth Broken wheat Regl Puttu
chappathi uppuns with vege- Steamed green
Flantein tebles Boiled egs gram Plantain
Coffee or Tea coffes or tea Coffee or tea
Tunch Eine rice ice, Boked fish Chekiournanis
Banana flower cabbage $horan  thoran with dhal
thoran, Figh sprouted areen meat curry.
Currys cucumbeyr gram mixed wvegetables -
salad Butter Batter milk salad -
mi Lz ’
Snacks Sprouted green Bengel grom g sandwich
gran steaned sundal cr Coffee Tea
Coffee of tea Coffes or Tea .
Dinner Rice, Cabbage Dry chappethy “hegt Dosal
thoran, Thal curry meat or Sombar, Tomzbo
Tomato~cucumber vegebtable curry Salad :
8alad. plentain Goifee or tes
Goffeec or Tea !
MEALS IV DAY V DAY VI DAY

Early worning |

RBrealk fagh

Tunch

Snoks

Gofie or Tea

Bova Iddly
Plontain
Coffe/Ten

furd rice

Banana peelthoran
Fish curyy

Onion lemon scled

Bogi porridge
Coifee or Tea
Chappathi
Vegotable kuruma
Plantain

Coffee or Tea

Vegetable uppusa
Plantain

Bolled egg
coffee/Ten

Rice

Drumstick leaveg
thoran Aviyal
Dhal ourey

Aval appuna
Plontain

Coffe or tea
Bice, Figh Aviyal
Fepaya with green
graz Lthoran
Bubter nilk

Joffee o'r Té&,

Dosal
Plantain
Coife/Tea
Rice ,
Amarenth with
dhal, Pish iry
Soabar, Aula
cord salad
Figh curry

Vadel '.'
Coffee or tea

Dry chappathi
Hixed vegetable
curry f
Coffee or Tea



APPENDIX XIl

DISTRIBITION OF THE QUANTITY OF ¥OOD ITEMS TN ONE DAY'S MINU POR

THE CAGE SIUDLIS

CASE STUDY 1

- , Quantity Ho. of Protein Fat Carbohy=
Food 1tems (2) Exchange (g)  (g) drate(g)
Cerenls 240 8 20 2eb 168
Pulses 15 245 15 12 42 .5
Leafy vegetables 150 15 & 0.75 9
Other vegetables 300 3 4 - 20
Proits 150 5 - - 20
Milk and curd 500 5 15 20 20
Pigh or meab 60 -
5gg 30 7 i 6 -
Yuts end oilseeds 10 03 0.0 4 13
01l 15 - - 15 -
Recomaended T5+95 32=53  286~310
Total Colorien reconmenied = 1905 K cals
CASE STUDY IT1 & IV
Cereals 270 9 22,5 2.7 1.89
Leafy vegetables 150 15 = & 0475 9
Chher vegetables 300 3 6 — 30
Fruits 150 5 - - 20
HMilk and curd 500 5 15 20 20
TEg 30 : -—
Pigh or meat 60 3 15 6
tuts and oilseeda 10 0.3 0.6 A 1.2
01l 15 - - 15 e
Total 183 4G .55 306 .6
74=99  38=55 297=322

I« Y . ) D T .. .. | P VeV s ]
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CAUSDE STUDY 11X

e

rn 8 Q ‘ No. ¢ Frot Ba Tarbo=
Pood Lbems wn?ggity eéghagge Eg}ein (g§ hygigze{g)
Cerenls 276 9 225 27 189
- ¥ulses 15 28 15 1.25 42,5
Leafy vegebables 200 P4 a3 1 12
Gther vesetableg 550 35 7 - 35
ruits 150 5 - - 20
il and cuxd 800 & 18 24 24

Thoege z

_% ;G o A POvSS
Tigh or meab &0 s 15 6

fubs ond oilseeds 10 03 046 4 13

o1l “ 10 - - 10 -

Total Eoa1 4895 325 .8
hecommended " h Te-104  35-58  311=337

Total colories recommended = 207 ¥ cal,

Cereals : 150 5 1245 1.5 105
ralees . GO 2 12 1.0 s4
Leofly vogetobles 100 1 0.5 &
Cvher vegetables 250 2.5 5 - 25
Trolts S0 3 L - 12
ik and curd 400 4 12 16 16
Tgey neah o8 fish 0 k! : 2 -
Tuts and oil oeeds 5 0.15 0a3 1.8 36

011 19 —-— -— 10 —

AG=~DH5 22«30 194~210

Total enlories reconmtended = 1290 I col,



APPEEDLX ¥II (Contd.)

CASTE STUDY - VI

Quantity Ho. of Protein Fat Serbho=-

Food iiema (5) ~ exchange (g) (g hydrese(g)
Cereals 210 7 1T o5 21 149
Pulses 60 2 12 1 34

ther vegetableg 250 245 5 o 25
Eealfy vegebtables 100 1 | 4 0«5
FPruits 60 2 a—— - 8
Pilk and curd- 350 565 1G.5 14 14
bes : 30 2 10 4 -
Heat or figh 30
Hais éﬂd oil seeds 10 03 0.0 4 13
011
Tosal 59.5 3540 2353
Heconzended 50=75  25=4& 225=244

Total calories recomuended 1500 X cale.



DIETARY FACTORS AND DIABETES

_ BY

_ABSTRACT OF THE THESIS
SUBMITTED IN PARTIAL FULFILMENT OF THE
" REQUIREMENT FOR THE DEGREE OF
“=MASTER OF SCIENCE
IN FOOD SCIENCE AND NUTRITION

FACULTY OF AGRICULTURE
' KERALA AGRICULTURAL UNIVERSITY

DEPARTMENT OF HOME SCIENCE
COLLEGE OF AGRICULTURE
 VELLAYANI, TRIVANDRUM

1989



ABSTRACT

A study on the diétary factors and diebetes waos
conduchted in the city and suburbs of Trivandrum to assess
the socio-economic and food consumption patterm of the
families of diabetic patients, personal cheracteristics as
well as dietary pattern of the diabetic patients and the
effect of diet counmselling which was imparted o0 selected

cagse shudles.

The results of the socio-economic ond distary survey
copducted in 150 families of the disbetic patients, attending
the diabetic elinic at Trivendrun Hedical College, revealed
_that, most of the patients resided in the urbsn area and
majority of them belonged %o the higher socic-econcmie
group. Hegerding the expenditure on food, around 52 per cent
of the families gpent less than 50 per cent of their monthly
incone on food. Only a very few families (2.7 per cent) spent
more than 75 per cent of their monthly income on food.

92 per cent of the fomilies studied vere non vegebarians.
The focd purchasing habit of the families showed thnt cereals
and pulses were purchased monthly, milk and fish doily,



vegetables rootg and tubers were purchased on a weekly basis
by majority of the femilies. The frequency of purchase of
rrocesged and bakery foods was considerably high. All the
families used rice daily bt majority of them did not

include regi in their daily dieteries. TFrequent use of pro-
gessed and refined foods was alac obaserved by these families.,
Milk, Tish, vegetebles elc., were consumed daily by almost
2ll the femilies. 0il, sugar, coconud, Spices and condiments
etc. were also included deily in the diet of these families.

hw
)54

oluoil and cocomub 0il were the most commonly used cooking
oils in these femilies. Almost all the families celebrated
speclal ocecasions like birth days, marrvisge, religious

festivals etc. by preparing special food items.

The regulis of the Tood weigbment survey with regoerd
w0 the consuaption pabttern of varioua food groups and the
nutrient intcke showed that, mogt of the itemus were congumed
in excess of the recommended, especially milk and nilk
products and flesh foodas. The intske of almost all the
nmatrients wvere found %o be either adequote or wore than the
recommended, except for nicotinic aeld which was low in the
case of female members of the families. The caloric intake
was found to be higher among the female membera of the familics

than in the male nembers.



The resulis of the survey on personal characteriatics
end dietary pattern conducted among the diasbetic patients
ghowed that the prevalence of the diseese wae slighily
preater in men. The age at onset of diébetee in majority
of the patients was between 46 to 50 years. Most of the
patients (63 per cent) ceme in the age group of 41 to'55 years.
Regerding the genetic pabttern of the incidence of the disease,
pabternal inberitance was found to be greater. The occurance
of hypertension among the diabetic patiente was found to be
high (22,7 per cent). Among the patients studied 29.35 per cent
were found o be over weight. 7The incidence of cbesity and
hypertension was found 0 be more in the case femnle patients,
The incidence of heart disease was found 1o be 8.7 per cent.
flecoholism smoking and tobacco chewing were regular hebitag

of some ©of these patients.

The diabetic patients studied did not have much
kgowleége about the role of dict in controlling disbetes.
A few patients knew about the foods to be inecluded and the
foolls t0 be avoided in their diets. Hajority of the patients
studlied, had a2 liking for cwecets and fried food ltems and they
were in the habit of eating such f00ds without any restriction.
Host ef the patients were in the habit of teking hypoglycemlie

agents like fenugreck, bitter gourd ete. Palm oil and



coconut 0il were used as cooking medium by majority of these
patlients. Food items like cereals, nilk and milk products,
oils, cocomut ete., were used daily by =ll the patients
fish, vegetable etc., were also used daily by alwmoat all

the patients,

The diet counselling in the diasbetic clinic was
studied through observation and it was found that the
diet coungelling was glven without the help of the dietitian.
The diet plamning wes not according to individual needs
of the patiénts. Host of the pabients were not satiafied

with the gquantity of food as prescribed in the clinie,

The actual intake of major nutrients by the diabetic
patients was assessed through food weisghment survey and
it was found thet the calorie intcke was higher in all
the patlents. The proportion of calorles from fat was
found to be high in elmost all the patients end the pro-
portion of calories from carbohydrabte was cousiderably

low in meny patients.



The pregent study showed that educating the
patients with regard to the dicbebic diet is very
lmportont in;tﬁe«cantrol:of the digense. The diet
counselling which was imparted by the investigator
in selected case studied was found to bhe effective
in achieving wetabolic control of diabetes., This
was evident from the biochemical studies conducted
whiech showed a significaax reduction in the blood
anﬁ urzne glucese, eholesterol and triglycerides,
This inmplies that diet counselling and education
©of the patients regarding the signifieance of diet
in diabetes is important in the control of the

disease.,..
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