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ABSTRACT

The overall incidence of gestational diabetes mellitus (GDM) is 3 to 6%, which has steadily
increased overtime, ranging from 2.2 % in South America to 15% in the Indian subcontinent. GDM
is a window of opportunity, which needs to be seized, for prevention of diabetes in future life.
Medical nutrition therapy is the corner stone treatment of patients with GDM. The aim of this
study was to assess the influence of factors like dietary, life style and pre pregnancy BMI on
gestational diabetic women and to assess the impact of meal timings on the health status on
GDM which would help to give an intervention for a healthy pregnancy outcome. Women with
GDM (n=300) with singleton pregnancies in the age group between 20 and 39 years and who
were in the third trimester were purposively selected for the study. Anthropometric measurements
were taken and information on socio economic back ground, somatic profile, food intake, eating
habits, family history of life style diseases and lifestyle patterns, were collected using a validated
questionnaire and then analyzed by employing relevant statistical treatments. A strong positive
association was observed between high calorie foods, sedentary lifestyle, and pre pregnancy
BMI on GDM. The intake ratio of fat to total calories was significantly higher. The protein intake
was lower compared to RDA. Fried foods and low fiber foods were the main source of energy
for GDM. Majority of GDM women had a higher BMI. GDM women have a strong family history
of life style diseases like hypertension and diabetes mellitus. A diet with changes in meal
timings specifying the main meals when the progesterone levels were lower on body shown a
positive effect on the blood sugar levels on GDM without insulin administration.

Key Words : Gestational diabetes mellitus, Anthropometry, Medical nutrition therapy, Dietary
habits, Body mass index, Life style pattern

INTRODUCTION

Gestational diabetes mellitus (GDM) is a metabolic disorder defined as glucose intolerance
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with the onset of pregnancy or first manifestation during pregnancy. Women with GDM are
at increased risk of adverse obstetric and perinatal out comes. Hence, it is imperative that an
early detection and management of the disease be done to ensure better maternal and fetal
outcomes (Kalra ef al., 2013). Women with gestational diabetes are at increased risk of
developing type 2 diabetes mellitus after pregnancy, as well as having a higher incidence of
preeclampsia and caesarean section, their off springs are more prone to developing child
hood obesity with type 2 diabetes later in life (Donovan, 2010).

Medical Nutrition Therapy (MNT) is the corner stone of therapy for women with GDM.
Historically, insulin has been the therapeutic agent of choice for controlling hyperglycemia in
pregnant women. However, difficulties in medication administration with multiple daily
injections, potential for hyperglycemia and increase in appetite and weight gain make this
therapeutic option cumbersome for many pregnant women. Goal of nutrition education
program should be not only to improve pregnancy outcomes but also to promote healthy life
changes for the mother that will last long after delivery (Seshiah and Magon, 2011).

Many studies have been published on GDM, its complications, dietary management,
associations between dietary factors, but the association between meal timings and GDM
has not been reviewed in this population systematically. Thus, this study aims to systematically
review the efficacy of meal timings and dietary interventions on the health status of GDM.

Objectives :

— Toascertain the socio economic profile, dietary background, family history of lifestyle
diseases and nutritional status of GDM women.

— To assess the impact of dietary modifications with respect to meal timings on the
health status of GDM women.

METHODOLOGY

The study was carried out amongst three hundred gestational diabetic women with
singleton pregnancy between the age group 20 and 39 years. For further in depth studies, a
sub sample of 50 were selected by convenient sampling technique.

The data was collected from hospitals belonging to Trivandrum city of Kerala. Necessary
approval was obtained from the hospital authorities prior to the commencement of the
research. A total of 300 gestational diabetic women who had not been given nutrition education
regarding blood glucose management formed the sample of respondents. Purposive sampling
method was adopted for surveying the sample. A pre-tested structured questionnaire was
used for collection of general information, dietary habits, family history of life style diseases,
anthropometric measurements, and lifestyle pattern. Clinical assessment was done with the
help of a medical practitioner using a schedule.

Twenty four hour recall method of diet survey was applied for the collection of dietary
information. Data on frequency of consumption of food items was ascertained, using the
food frequency questionnaire, containing the list of food items. Processed data was analyzed
using suitable statistic techniques. Descriptive statistics were used to get the percentages
and frequencies of variables used in this study.
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Survey method :

A preliminary survey of 10 women was conducted to test the questions framed. Thus
some questions were modified based on comments and remarks of the respondents and
nutrition experts. This helped to formulate a questionnaire that was clear and understandable.
The questionnaire was divided into ten sections. This included details on personal, socio
economic, personal habits, menstrual history, obstetric history, health review, family history
of diseases, dietary profile, anthropometric data and lifestyle pattern. Customized diet was
planned taking into account on their food habits, pre pregnancy BMI, blood sugar levels etc.
A reckoner was given to the respondents at the time of diet counseling imparting the main
meal timings as 8.00 am for breakfast, 12.00 noon for lunch and 5.00 pm for dinner. Along
with these main meals, snacks were provided at 10.00 am, 3.00 pm and 8.00 pm. Apart from
this 5 per cent of the total calories was from bed time snack and early morning snack. An
average calorie of around 2000 kcal was prescribed at the time of diet counseling. The
reckoner also provided details regarding common complications on GDM for mother and
baby, calorie value of selected foods, body weight monitoring chart etc.

Food diary was evaluated periodically for food to know the effectiveness and follow up
of diet counseling. Biochemical estimation was conducted before and after the counseling
sessions. Biochemical tests included random blood sugar, glucose challenge test, glycosylated
hemoglobin, hemoglobin, insulin, progesterone. Fasting and post prandial blood sugars were
monitored before and after counseling to find out the effectiveness of study. The results
obtained were statistically analyzed.

RESULTS AND DISCUSSION

Demographic details of the respondents :

From Table 1, it can be seen that majority of respondents (80.3%) with GDM were
from urban area. About 38.3 per cent of GDM belonged to the age group of 25 to 29 years.
A great majority of the respondents with GDM belonged to nuclear family. Almost all the
respondents (96.7%) with GDM belonged to high socio economic status. Socio economic
status is based on the respondent’s educational status, family income, occupation and income
from other sources. Those who have total income below 15,000 were grouped into low
income, 15,000 to 30,000 were grouped in middle income and those who have a total income
above 30,000 were considered as high income. This result gives a picture that GDM is more
prevalent in urban areas and among those who belonged to high socio economic status.

From Table 2 it can be seen that 93 per cent of the respondents with GDM slept only
less than 5 hours a day. Only 17.3 per cent of GDM exercised regularly. Ninety four per cent
of the respondents were music listeners. About 65 per cent of the respondents had a habit of
reading books. About forty two per cent had the habit of taking sweet after food. This means
that sleep deprivation, sweet consumption and exercise had a positive association in the
occurrence of GDM.

It is clear from Table 3 that more than 50 per cent of women with GDM had a previous
history of PCOS (Poly cystic ovarian syndrome). Weight reduction was the major treatment
for PCOS adopted. Only very less respondents had menarche at the age between 10 and 13
years. More than fifty per cent of the respondents had a regular menstrual cycle. Seventy
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per cent of the respondents used birth control pills as contraceptive method which also
aggravated the incidence of GDM. Obstetric history reveals that 16.6 per cent of GDM
were not in primi gravida. Out of 23 per cent of GDM group with a previous history of GDM,
about 10 per cent delivered babies who weighed more than 4 kg. Forty four per cent had
undergone infertility treatment. From these results it is clear that PCOS and infertility have

Table 1 : Demographic details of the respondents (n=300)

Data GDM Percentage
Area

Urban 241 80.3
Rural 59 19.7
Age

20-24 104 34.7
25-29 115 38.3
30-34 75 25
35-39 6 2
Family type

Nuclear 223 74.3
Joint 1 0.3
Extended 76 253
Socio economic status

High 290 96.7
Low 8 2.7
Middle 2 0.7

Table 2 : Personal habits of the respondents (n=300)

Data GDM Percentage
Hours of sleep

<S5 hrs 280 933
5-7 hrs 6 2
8-9 hrs 10 3.3
>10 hrs 4 1.3
Listening to music

Yes 284 94.7
No 16 53
Regular reading habit

Yes 194 64.7
No 106 353
Regular exercise

Yes 52 17.3
No 248 82.7
Consuming sweets after meals

Yes 126 42
No 174 58
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a strong association with GDM.

It is very clear from the Table 4 that a great majority of the respondents with GDM had
a family history of diabetes mellitus among the fathers (74.7%) and mother (82.7%). The
table further reveals that while 42 per cent of fathers of the respondents with GDM had
hypertension. In the case of mothers, while 53 per cent of the mothers of respondents with
GDM had hypertension. In the case of heart disease, majority of the fathers of respondents
with GDM (57.3%) had heart disease, while it was only 23 per cent in mothers. Hyperlipidemia
was observed in the majority of the fathers (57.7%) and mothers (65%) of respondents with
GDM. Cirrhosis and renal failure were less. Majority of respondents with GDM had a high
prevalence rate of diabetes mellitus among grandparents. Diabetes mellitus were found in
higher percentage of siblings of GDM respondents. This shows that family history of diabetes
mellitus had a vital role in gestational diabetes.

From Fig. 1, it is evident that majority (72%) of the respondents were non vegetarians.
Twelve per cent of the respondents were vegetarians, while 10 per cent were pesco vegetarian
and only six per cent were ovo vegetarian.

Eighty three per cent of GDM made changes in their eating habits. Out of 83 per cent

Table 3 : Menstrual history of respondents (n=300)

Data GDM Percentage
Age of menarche

Before 10 yrs 101 33.7
10-13 yrs 83 27.7
After 13 yrs 116 38.7
Type of menstruation

Regular and painless 162 54
Irregular and painless 7 2.3
Regular and painful 75 25
Irregular and painful 56 18.7
Use of birth control pills

Yes 210 70
No 90 30
PCOS detected

Yes 171 57
No 129 43
Under taken treatment for PCOS

Weight reduction 142 83
Medication 29 17
Insulin therapy 0 0
Hormone therapy 0 0
Obstetric history

Not in primi gravid 50 16.6
Previous history of GDM 12 24
Have babies whose birth weight is more than 4 kg 5 10
Undergone infertility treatment 132 44
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of GDM, 53.7 per cent included more carbohydrates, only 2 per cent included more fruits
and vegetables, 25.3 per cent increased intake of protein in their diet during pregnancy.

In Table 5 the frequency of use of different foods were compared. A daily consumption
of cereals was found among respondents. Regarding consumption of pulses and dhals, 28
per cent used it on a fortnightly basis. Consumption of leafy vegetables was 31.6 per cent on
amonthly basis.The daily consumption of vegetables was only 46.6 per cent. The consumption
of eggs on a daily basis among GDM respondents was seen as 28.3 per cent. The consumption
of fruits to fruit juice was lower. The daily intake of fried fish and fried meat was higher.
About 93.6 per cent of GDM respondents used milk and milk products on a daily basis. The

Table 4 : Distribution of respondents based on the family history of diseases (n=300)

Diseases Status GDM
Father Mother Brother Sister G.Father G.Mother

DM Present 74.7 82.7 16.7 38 64 42

Absent 253 17.3 83.3 62 36 58
HTN Present 42 53 06 14 38 47

Absent 58 47 94 86 62 53
Heart Present 57.3 23 0 2 24 37
disease Absent 423 77 100 98 76 63
DLP Present 57.7 65 26 13 41 47

Absent 423 35 74 87 59 53
Cirrhosis Present 7 1 3 0 10 2

Absent 93 99 97 100 90 98
Renal Present 13 11 1 0 21 18
failure Absent 87 89 99 100 79 82
Figures indicated are in percentage

Dietary habits of GDM women

M vegetarian
H nonvegetarian
= ovovegetarian

M pesco vegetarian

Fig. 1: Dietary habits of GDM women
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Table 5 : Food use frequency of different foods among respondents (n=300)

GDM

Food group Daily 2-3 Weekly  Fortnightly Monthly  Rarely Never

days/week
Cereals 300(100) 0 0 0 0 0 0
Pulses and Dhals 34(11.3) 43(14.3) 78(26) 84(28) 45(15)  10(3.3) 6(2)
Leafy vegetable 18(6) 27(9) 58(19.3) 77(25.6) 95(31.6) 10(3.3) 15(5)
Other vegetable 140(46.6)  122(40.6)  38(12.6) 0 0 0 0
Roots and tubers ~ 85(28.3)  156(52)  35(11.6) 24(8) 0 0 0
Fats and oils 300(100) 0 0 0 0 0 0
Nuts 186(62)  52(17.3)  34(113)  13(4.3) 3(1) 4(13)  8(2.6)
Egg 85(28.3) 43(14.3) 60(20) 27(9) 44(14.6)  5(1.6) 36(12)
Whole fruits 10535)  164(54.6)  12(4) 8(2.6) 11(3.6) 0 0
Fruit juices 173(57.6)  69(23)  35(11.6) 0 6(2) 5(1.6)  12(4)
Fried fish 105(35) 135(45) 1(0.3) 0 2(0.6) 0 57(19)
Fish curry 46(15.3) 95(31.6)  67(22.3) 39(13) 8(2.6) 0 45(15)
Meat curry 39(13) 65(21.6) 78(26) 20(6.6) 4(1.3) 10(3.3)  84(28)
Fried meat 23(7.6)  86(28.6)  28(9.3) 45(15)  43(143) 10(3.3) 65(21.6)
Milk and milk 281(93.6)  19(6.3) 0 0 0 0 0
products
Health drinks/ 189(63) 66(22) 0 0 103.3)  28(9.3)  7(2.3)
supplements
Junk /fried foods  179(59.6)  84(28) 7(2.3) 0 0 30(10) 0

Percentage is indicated in parantheses

daily intake of health supplements was more in GDM.The daily intake of fried snacks and
junk foods was in GDM (59.6%). Fast foods are foods that usually contain high levels of fat
and salt. A prenatal nutrition high in these kinds of foods could pose a danger to the developing
fetus. Fast food consumption in women of reproductive age was found to have undesirable
effects in the prevalence of GDM. Among various fast foods, French fries played a more
significant role in the occurrence of GDM (Minoor et al., 2017)

The positive association of “high nuts, seeds, fat and soybean; low milk and cheese”
pattern with GDM was partly explained by low intakes of fruits, tomatoes, and beans and
peas although high nuts and seeds would be expected to be protective on GDM risk. Low
intake of fruits may partially explain the positive association between “high nuts, seeds, fat
and soybean; low milk and cheese” pattern and the risk for GDM. Low consumption of
fruits, lack of phytonutrients, including carotenoids and vitamins such as vitamin C found to
have preventive effect on GDM. Dietary patterns during pregnancy were associated with
increased risks for GDM. Women in the third tertile of “high refined grains, fats, oils and
fruit juice”, “high nuts, seeds, fat and soybean; low milk and cheese” and “high added sugar
and organ meats; low fruits, vegetables and seafood” dietary patterns were all significantly
associated with increased risk for GDM. Prospective and cohort studies are needed to
further evaluate and monitor changes in dietary patterns before to during pregnancy and its
effect on the risk for GDM in consideration of GDM-related lifestyle factors such as physical
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activity levels (Radesky et al., 2008).

Asper RDA (Recommended Daily Allowance) published by Indian Dietetic association
2011, the energy consumption of a sedentary pregnant women should be 2250 kcal/day. The
average energy consumption of pregnant women with GDM was considerably high as
compared to RDA. About 65 per cent (196 no.) of GDM had an excess calorie intake while
only 23.3 per cent (70 no.) were having a normal calorie intake. During pregnancy, protein
rich diet promotes optimum fetal growth RDA for protein of pregnant women is 78 g/ day. In
this study the mean protein intake was high in majority of GDM (55.3%) as compared with
RDA. RDA for iron is 35 milligram/day. In this study the mean daily intake for iron in GDM
was deficit for 37.3 per cent. The recommended calcium intake during pregnancy was 1200
mg/day. But the mean calcium intake of the mother was higher in majority of GDM (45.3%).
The average daily intake of fat was also higher. RDA for fat is 30 g/day. The low intake of
iron noted among pregnant women might have been due to the inadequate intake of green
leafy vegetables and other vegetables. RDA for vitamin C is 60 mg per day and carbohydrate
is 175 g per day. Vitamin C intake was also deficient in majority of GDM (44.6%).The
carbohydrate intake was excess in 61.6 per cent (185 no.).

The distribution of respondents based on their pre pregnancy BMI is illustrated in Fig.
2. Only 19.6 per cent had a normal pre pregnancy BMI. Minority of respondents were in
underweight category in both the groups. Majority of GDM (61.6%) were overweight before
conceiving. Almost 11 per cent of GDM respondents were in grade 1 obesity before conception.

200 185
180
160
140
120
100
80 uGDM
59
60
40 32
20 11 . 12
1
o NN ‘ . ‘
under weight normal overweight ohese grade obese grade obese grade
1 2 3
Fig.2: Comparison of distribution of weight based on pre pregnancy BMI among respondents

Increased physical activity during pregnancy was associated with reduced GDM risk,
whereas sedentary lifestyle was associated with increased GDM risk. Physical activity,
especially vigorous activity before pregnancy and at least light-to-moderate activity during
pregnancy, may reduce risk for abnormal glucose tolerance and GDM. From the study, it is
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clear that 100 per cent of GDM women had a sedentary life. About 75 per cent of the
samples used car as the mode of transportation, which makes clear that they belonged to
high socio economic status. Only 22.3 per cent used common modes of transportation like
bus. Just 18 per cent of the GDM women were engaged in regular exercise program, while
the rest of the 82 per cent were not doing any type of exercise. Of the 18 per cent who were
following regular exercise pattern, walking was the only one type of exercise opted by them.
When 22 per cent of the samples walked daily, 42.5 per cent walked for four to five days a
week and 35 per cent walked for two to three days a week. Nearly half of the samples
walked for 15 to 30 minutes only. Exactly one fourth of the samples walked for less than 15
minutes and for 30 to 45 minutes.

Majority of the GDM women got time for leisure time activities (88.7%). Social net
working was the most preferred free time activity among samples (28%) followed by trying
new recipes (21%). While 20 per cent spent their leisure time selecting baby names, 12 per
cent spent leisure time for shopping. Only very few women spent leisure time for other
activities. Details on leisure time activities on GDM is shown in Fig. 3.

B shopping
® photo session

= beauty treatment

28% ' '
B t1ying out new recipes
m reading books
m look after pets
sleep
watching TV
20%

selecting baby names

social networking

Fig.3: Leisure time activities among GDM women

Analysis of the impact of diet counseling on gestational diabetics patients :

This part of the analysis was intended to study the impact of diet counseling on gestational
diabetes patients. For this purpose, the average calorie intake, fasting blood sugar (FBS) and
post prandial blood sugar (PPBS) before the start of the counseling were assessed. Then the
selected 50 women with GDM were recommended a desirable calorie intake by taking into
account their height, present weight, pre-pregnancy weight and BMI. After giving them diet
counseling with the help of ready reckoner, for a period of fifteen days, the FBS and PPBS
of the respondents were measured again in order to find out whether there was any significant
difference between the two observations. This was done to find out the significance of
impact of diet counseling on the blood sugar levels of the respondents.
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It is important to eat at the same times every day. Try to eat smaller meals more often.
For example, GDM women should eat breakfast at 8 a.m., lunch at 12 noon, and dinner at
5:00 p.m. Have snacks at 10:00 a.m., 3:00 p.m., and 8 p.m. Regular eating times will keep
blood sugar level stable throughout the day. For testing the impact of diet counseling, the
Single Group Method t-test was used. Single group method t-test tests the significance of the
difference between two correlated means. Single group method t-test is a statistical technique
in order to assess the significant progress made by a group after a certain intervention
program (in the present study, it is diet counseling). Table 6 shows the biochemical details of
respondents before counseling.

Table 6 : Biochemical and hormonal parameters of GDM respondents (n=50)

Criteria Frequency Percentage
GCT > 140 37 74
HbAlc>6 28 56
Haemoglobin

Normal 27 54
Less than 12gm/dl 13 26
Normal level of SGPT and SGOT 50 100
Insulin

30-230 18 36
Progesterone

55-200 12 24

Comparison of FBS level of women with GDM before and after counseling :

The FBS level obtained prior to diet counseling and after the diet counseling of women
with GDM were compared using single group method t-test. The data and results are given
in Table 7.

Table 7 : Comparison of FBS of women with GDM before and after diet counseling (N = 50)

FBS Mean  Std. deviation Std. error of Coefficient of t-value
mean correlation

Before counseling 100.36 807 1.14 -0.004 8.37**

After counseling 88.72 5.58 0.79

Mean difference = 11.64 SEp=1.39028

Comparison of PPBS level of women with GDM before and after counseling :

The PPBS level obtained prior to diet counseling and after the diet counseling of women
with GDM were also compared using single group method t-test. The data and results are
given in Table 8.

Table 8 : Comparison of PPBS of women with GDM before and after diet counseling (N = 50)

PPBS Mean Std. deviation Std. error of Coefficient of t-value
mean correlation

Before counseling 168.14 23.88 3.38 0.196 16.18%*

After counseling 113.12 10.17 1.44

Mean difference = 55.02 SEp=3.40150 **p <0.01
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Table 8 shows that there was significant difference between the PPBS level of
respondents before and after diet counseling as the obtained t-value was found to be highly
significant (t=16.18; p <0.01). The obtained mean PPBS after counseling was much lower
than the mean PPBS of the respondents before counseling. It indicates that the diet counseling
given to women with GDM was highly effective in reducing their PPBS level to a more
desirable level. This clearly reveals that diet counseling is an effective method in reducing
the post prandial blood sugar (PPBS) of women with GDM.

Comparison of average calorie intake of women with GDM before and after
counseling :

The average calorie intake prior to diet counseling and after the diet counseling of
women with GDM was compared using single group method t-test. The data and results are
given in Table 9.

Table 9 : Comparison of average calorie intake of women with GDM before and after diet

counseling (N = 50)

Average calorie intake Mean Std. deviation  Std. error of Coefficient of t-value
mean correlation

Before counseling 2575.96 269.89 38.17 0.066 490.25**

Prescribed calorie intake 2171.90 157.41 22.26

Mean difference =404.06  SEp=42.89 **p <0.01

Table 9 shows that there was significant difference between the average calorie intake
before counseling and the prescribed calorie intake during diet counseling as the obtained t-
value was found to be very significant (t=490.25; p <0.01). The obtained mean prescribed
calorie intake during counseling was much lower than the mean calorie intake before diet
counseling. It indicates that the diet counseling given to women with GDM was highly effective
in calorie intake. This clearly reveals that diet counseling is an effective method in reducing
the calorie intake to a desirable level.

Conclusion :

Therefore, diet counseling with specific meal timings should be made an integral part of
the treatment regime from the third trimester of pregnancy for women with GDM as it was
found to be highly effective in reducing the FBS and PPBS of the respondents in the present
study. Moreover, the prescribed calorie intake during counseling was much lower compared
to the average calorie intake before counseling which may reduce the risk of GDM to a
great extent. This, as proved in the present study, can reduce the FBS and PPBS levels of
the women with GDM considerably and prevent the considerable impact of GDM on both
mother and the child, before going for insulin treatment for GDM. All those who are dealing
with pregnant woman, especially gynecologists and dieticians must be sensitized on the
importance of specific meal timings based diet counseling in the reduction of complications
GDM in women.
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