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ABSTRACT

Aims: The aim of this study was to investigate the association between eating behaviors and pre-pregnancy body mass index
(BMI) and body weight gain in individuals with gestational diabetes mellitus.

Methods: This cross-sectional study was conducted in 34 pregnant women diagnosed with gestational diabetes mellitus and
50 nondiabetic women above the 28th week of pregnancy. The Dutch Eating Behavior Questionnaire was used to assess eating
habits. A quantitative food frequency questionnaire was used to assess food consumption.

Results: Individuals with gestational diabetes had significantly higher levels of restrained eating behavior scores (27.11+5.98
vs 20.32+6.84) compared to nondiabetic women (p<0.05). Pre-pregnancy body mass index value was found to be related to
restrained eating behavior score in individuals with gestational diabetes (p<0.05), and restrained eating score was found to
be higher in individuals with gestational diabetes who had body weight gain above the recommendations than in individuals
with body weight gain in accordance with the recommendations (p<0.05). The energy intake (1965+433.02 kcal/day vs.
1731.04+462.64 kcal/day), carbohydrate (201.19+59.35 g/day vs. 170.56+£56.49 g/day) consumption of pregnant women
diagnosed with gestational diabetes were higher than those nondiabetic women, whereas vitamin B6 (1.12+0.31 mg/day vs.
1.33+0.46 mg/day), and calcium consumptions (682.88+265.12 mg/day vs. 963.03+391.63 mg/day) were lower (p<0.05).

Conclusion: Women with gestational diabetes showed a higher restrained eating behavior score, which may be attributed to
pre-pregnancy body mass index and body weight gain above the recommendations. Furthermore, it has been emphasized that

this may be associated with an inadequate intake of certain nutrients.
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INTRODUCTION

The term gestational diabetes mellitus (GDM) refers to a
glucose tolerance disorder that occurs during pregnancy for
the first time and factors such as age, genetics, black race,
obesity, environment, and lifestyle have been reported to
playaroleinits etiology." It was reported that the prevalence
of GDM in the United States increased from 4.6% to 8.2%
from 2006 to 2016,” and in a meta-analysis covering the
period 2004-2016 in Turkey that the prevalence ranged
between 1.9-27.9%, with an average rate of 7.7%.’

A number of complications (macrosomia, birth injuries,
cesarean section, hydramnios, preeclampsia, metabolic
disorders in the newborn) have been shown to be
associated with GDM during pregnancy and postnatally
for both the mother and the newborn." It was reported
that approximately 20-50% of individuals with GDM were
diagnosed with diabetes mellitus (DM) within 5-10 years
after birth and the risk of type 2 diabetes increased 7.4-fold.”
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Ithasbeen emphasized that screeningand identification of
these individuals are extremely important for improving
short- and long-term maternal and fetal outcomes.
Medical nutrition therapy is defined as a preliminary
therapy for controlling blood sugar levels and preventing
ketosis.” In general terms, the nutritional requirements
of individuals with GDM do not differ from pregnant
women without GDM, but it has been suggested that is
particularly important to focus specifically on nutritional
therapy to ensure and maintain maternal euglycemia,
prevent variations in blood glucose levels, and protect
maternal and newborn health by ensuring appropriate
maternal body weight gain.*

It has been pointed out in recent years that individuals
with GDM develop unhealthy eating habits as a result
of the emotional changes caused by pregnancy, the rules
imposed on a comfortable diet, and the stress and anxiety
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generated by having to adhere to treatment regimens.’
In the literature, there are a limited number of studies
evaluating eating behaviors in individuals with GDM.*"°

In this study, it was aimed to investigate the relationship
between eating behaviors and pre-pregnancy body mass
index (BMI), body weight gain, and food consumption
in individuals with GDM. We tested the hypothesis
that eating behavior problems are more common in
individuals with GDM than nondiabetic pregnant
women and that this is associated with body weight gain
and food consumption.

METHODS

This cross-sectional study was conducted between March
2022 and November 2022. Ethics committee approval
to conduct the present study was obtained from the
Clinical Research Ethics Committee (Date: 02.02.2022,
Decision No: 2022/20). All procedures were carried out
in accordance with the ethical rules and the principles of
the Declaration of Helsinki.

The study was conducted on individuals who were >18
years of age, signed an informed consent form, did
not have any risky pregnancy status other than GDM,
and were >28% week of pregnancy. Pregnant women
who were <18 years of age, multiparous, had abnormal
laboratory findings, intrauterine growth retardation, and
risky pregnancies other than gestational diabetes were
excluded from the study.

Sample calculation was calculated via the student-t
test with a power of 0.80 at a significance level of 0.05,
according to Table 1 in the study of Lan et al.'" and it was
determined that a minimum of 30 pregnant individuals
for each group ((a) with a diagnosis of gestational diabetes
pregnant women (b) nondiabetic pregnant women)
with a gestational week >28, were required. The study
was conducted on a total of 84 pregnant individuals,
including 34 subjects who met the inclusion criteria and
were diagnosed with GDM and 50 subjects without any
risky pregnancy and nondiabetic.

Table 1. Data on the sociodemographic and obstetric

characteristics of individuals

Variable Total With GDM Without P
(n=84) (n=34) GDM (n=50) value

Age (years)  28.49+5.06  29.09+4.75  28.40+501  0.398

Marriageage 5, 911508  21.79+6.71  21.8243.70  0.980

(years)

Number of 243+1.10  2.41+1.13 2.44+1.09  0.909

pregnancy

Gestatioanl 30 671479 28184409  29.34%6.35 0.392

age (week)

Pre-pregnancy

BMT (kgim?) | 2494#423 25424473 24612388 0411

BMI (kg/m?)  28.84+4.46  28.60+4.80  29.04+4.26  0.666
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General information, eating behaviors, and food
consumption of pregnant women were obtained by the
researchers through a questionnaire form by face-to-face
interview method. The body weight and height of the
subjects were recorded during outpatient clinic visits by
the obstetric nurse using a calibrated scale (SECA 711) and
a height meter (SECA 220). Pre-pregnancy measurements
were obtained from the hospital's electronic registry
system. BMI value was calculated for each individual and
categorized based on the guidelines of WHO."? In addition,
body weight gain during pregnancy was evaluated
according to the Institute of Medicine recommendations."’

Eating behaviors were analyzed by administering the
Dutch Eating Behavior Questionnaire (DEBQ), a Turkish
validity and reliability study of which was conducted
by Bozan et al. (2009). The questionnaire includes 33
items and consists of 3 subgroups assessing emotional
eating behaviors (e.g., do you eat sweets when you are
unhappy?), external eating behaviors (e.g., if something
smells good, do you eat more than you normally eat)
and restrained eating behaviors (e.g., do you eat less
than you want to eat to avoid getting fat). The items in
the questionnaire are rated on a 5-point Likert scale and
high scores indicate the presence of eating problems. For
the assessment of food consumption, a quantitative Food
Frequency Questionnaire (FFQ) was administered by an
expert dietitian and analyzed via Nutritional Information
System Package Software (Bebispro for Windows,
Stuttgart, Germany; Turkish version, 2010) to determine
daily energy, micro, and macronutrient consumption.

Statistical analysis was conducted using the Statistical
Package for Social Sciences (SPSS) version 22.0 for
Mac (SPSS Inc., Chicago, IL), and the data distribution
was evaluated using the Kolmogorov-Smirnov test
(p:0.200>0.05). As confirmed by the kurtosis value
(skewness: 0.381, kurtosis: -0.192), the data was found
to be normally distributed. Descriptive statistics
are presented as the mean and standard deviation.
Independent Samples T-test was used to analyze the
difference between individuals with GDM and pregnant
women without GDM in terms of sociodemographic,
obstetric data, eating behavior scores, and food
consumption. Multiple regression analysis was used to
assess the relationship between pre-pregnancy BMI and
eating behaviors (emotional, external, and restraint). The
difference between body weight gain in pregnant women
with and without GDM was analyzed by chi-square
test. Besides, the difference between eating behavior
(emotional, extrinsic, and restraint) scores according to
body weight gain was determined by a one-way ANOVA
test, and the Tukey test was used to find out in which
groups there was a difference. The level of significance
was set at p<0.05.
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RESULTS

The mean age, gestational age, marriage age, number of
pregnancies, gestational week, pre-pregnancy, and current
BMI (kg/m?) values of the individuals were 28.49+5.06
years, 21.81+5.08 years, 2.43+1.10, 30.62+4.79 weeks,
24.94+4.23 kg/m? and 28.84+4.46 kg/m?, respectively. No
significant difference was found between age, marriage
age, number of pregnancies, gestational week, pre-
pregnancy, and current BMI (kg/m?) values in pregnant
individuals with and without GDM, and it was shown
that they were similar (Table 1).

Among the individuals, 6.0% were underweight, 54.8%
were normal, 26.2% were overweight, and 13.1% were
obese before pregnancy. Before pregnancy, 8.8% of women
with GDM were underweight, 44.1% were normal, 29.4%
were overweight, and 17.6% were obese, while 4.0% of
without GDM were underweight, 62.0% were normal,
24.0% were overweight, and 10.0% were obese.

The mean restrained, externality, and emotional eating
behavior scores of the individuals were 23.07+7.29,
35.61+7.88, and 22.30+8.49, respectively. Individuals
with GDM had higher restrained eating behavior scores
(27.11£5.98 vs. 20.32+6.84) compared to without GDM
(p<0.05), whereas there was no difference in externality
and emotional eating score (Table 2).

Table 2. Mean values of individuals' restrictive, extrinsic and

emotional eating scores

Variable Total With G DM Without value
(n=84) (n=34) GDM (n=50) P

Restrained 53 071799 97114598  20.3246.84  0.000*
eating score

Externality 550,788 35174762 35924811  0.670
eating score

Emotional 22.30+8.49 23.94+8.36 21.52+8.19  0.332
eatlng score

* p<0.05

It was shown that pre-pregnancy BMI was decisive on
restrained eating behavior score (p:0.006) in individuals
with GDM and emotional eating score (p:0.042) in
without GDM (p<0.05). Restrained eating score was
associated with pre-pregnancy BMI in individuals with
GDM and emotional eating in individuals without GDM.
(Table 3).

A total of 39.3% of the individuals had a body weight gain
above the recommendations, 31.0% had a body weight
gain below the recommendations and 29.8% had a body
weight gain in accordance with the recommendations.
It was found that 70.7% of individuals with GDM had
a body weight gain above the recommendations, 8.8%
had a body weight gain below the recommendations
and 20.5% had a body weight gain in accordance with
the recommendations, while 18.0% of the without
GDM individuals had a body weight gain above the
recommendations, 46.0% below the recommendations,
and 36.0% in accordance with the recommendations.
It was determined that individuals with GDM gained
body weight above the recommended weight at a higher
frequency (70.7% vs 18.0%) than without GDM (p<0.05).

Restrained, externality, and emotional eating scores
according to body weight gain during pregnancy in GDM
and without GDM individuals, are presented in Table 4.
The restrained eating score was higher in individuals with
GDM with body weight gain above the recommended
body weight gain than in individuals with body weight
gain in accordance with the recommendations (p<0.05).
No difference was found between the groups in terms of
externality and emotional eating scores (Table 4).

The energy and nutrient intakes of pregnant women
with GDM and without GDM pregnants are shown
in Table 5. The energy intake (1965+433.02 kcal/day
vs. 1731.04+462.64 kcal/day), carbohydrate (CHO)

Table 3. Multiple linear regression analysis of the effect of pre-pregnancy BKI on restrained, externality, emotional eating score

Variable Birth status Beta t p 95% confidence interval
Restrained eating score GDM 0.480 2.999 0.006* 0.023 0.121
& Without GDM 0.055 0.371 0.712 -0.026 0.038
Externality eating score GDM -0.216 -1.229 0.229 -0.067 0.017
ty & Without GDM -0.305 -1.730 0.090 -0.059 0.004
R R B —. GDM 0.077 0.487 0.630 -0.026 0.043
& Without GDM 0.342 2.088 0.042% 0.001 0.060

*p<0.05

status during pregnancy

Table 4. Restrained, externality and emotional eating scores in individuals with GDM and without GDM according to body weight gain

Under recommended

Recommended Above recommended

Variable (n=24) (n=27) (n=33) p
Restrained eating score GDM 27.66+3.78 21.85+2.54* 28.58+6.14° 0.027*
& Without GDM 21.08+7.21 20.38+6.59 18.22+6.70 0.576
Bl et Qe GDM 29.00+£6.55 36.00+£7.52 35.70+£7.70 0.349
57 & Without GDM 37.65+8.58 33.224+7.81 36.88+6.71 0.208
Emotional eatine score GDM 19.00+5.56 28.28+11.37 24.70+7.47 0.273
g Without GDM 19.30+7.88 20.00+7.07 24.66+10.47 0.240

a,b: It shows that the difference between the groups is significant.
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(201.19459.35 g/day vs. 170.56+56.49 g/day), Bl
(0.85+0.33 mg/day vs. 0.70+0.17 mg/day) and B2
(1.474£0.55 mg/day vs. 1.24+0.41 mg/day) vitamin
consumption of individuals with GDM were higher
than without GDM, whereas vitamin B6 (1.12+0.31 mg/
day vs. 1.33+0.46 mg/day), and calcium consumptions
(682.88+265.12 mg/day vs. 963.03+391.63 mg/day) were
lower (p<0.05). The consumption of other nutrients was
similar between the groups (Table 5).

Table 5. Daily energy and nutrients intake of individuals

Variable With GDM Without GDM

(n=34) (n=50)
Energy (kcal/day) 1965+433.02  1731.04+462.64 0.022*
CHO (g/day) 201.19+£59.35 170.56+56.49  0.019*
CHO (%) 43.25+9.97 38.91+9.28 0.045*
Protein (g/day) 67.£53+20.32 71.51£15.49 0.313
Protein (%) 14.76+2.51 15.80+3.20 0.099
Fat (g/day) 93.95+24.71 86.12427.10  0.183
Fat (%) 45.08+7.56 43.05+6.58 0.208
Fibre (g/day) 19.53+8.58 19.10+578  0.803
Vitamin A (mcg/day) 1294.95+877.14 1223.91+£976.19 0.729
Vitamin E (mg/day) 25.75+13.15 25.97+7.73 0.923
Vitamin B1 (mg/day) 0.85+0.33 0.70+£0.17 0.021*
Vitamin B2 (mg/day) 1.47+0.55 1.24+0.41 0.042*
Vitamin B6 (mg/day) 1.12+0.31 1.33£0.46 0.023*
Vitamin B12 (pg/day) 1.24+0.39 1.71+£0.70 0.001*
Folate (mcg/day) 277.56£100.88  279.34+83.38 0.932
Calcium (mg/day) 682.88+265.12  963.03+391.63 0.021*
Iron (mg/day) 11.26+4.46 9.93+2.50 0.084
Zinc (mg/day) 9.92+3.52 9.26+2.69 0.339
Vitamin C (mg/day) 117.40£80.30 120.60+73.24 0.851
*p<0.05
DISCUSSION

During pregnancy, eating behaviors may be affected
by hormonal and emotional changes.”* In particular,
women diagnosed with GDM may develop anxiety
about consuming foods without restriction. As a result
of stopping eating certain foods that they previously
enjoyed and changing their eating habits, they become
insufficient in their food consumption and make wrong
food choices."

In our study, the Turkish version of DEBQ was used
and restraint, external, and emotional eating behaviors
were measured. There was no difference in external and
emotional eating behavior scores between individuals
with and without GDM, but restrained eating behavior
showed a difference between the groups. The restrained
eating behavior score was found to be higher than
in without GDM individuals, and it was shown that
restrained eating behavior was associated with pre-
pregnancy BMI and resulted in excessive body weight
gain during pregnancy.
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Restrained eating behavior refers to the tendency of
chronically limiting food intake to lose weight or prevent
weight gain.'® Researchers have demonstrated that this
type of moderate eating, though adaptive in today's
obesogenic environment, is paradoxically associated
with extreme dietary restriction, increased impulsivity,
and increased reactivity to food.”” In the literature,
there is no study evaluating restrained eating behavior
in individuals with GDM, and the number of studies
evaluating restrained eating behavior in individuals
without GDM is limited."**

The findings of a prospective study in which eating
behaviors and body weight gain were assessed in
463 healthy pregnant women in Italy indicated that
excessive body weight gain was a sign of unhealthy
eating habits and a tendency to diet.”® In the Irish
study, restrained eating behaviors before pregnancy and
body weight gains at the 15t week of pregnancy were
prospectively analyzed in 799 pregnant individuals, and
restrained eating behavior was found to be associated
with higher weight gain.'” In a study in which restrained
eating behavior and body weight gain were evaluated
with a three-factor eating behavior test in individuals
who had quit smoking before pregnancy and in early
pregnancy, it was shown that the restraint tendency was
associated with increased body weight gain.”” Eating
behaviors were analyzed via the Revised Restraint
Scale in 62 Caucasian pregnant individuals who were
about to give birth to their first or second baby, and
body weight gain above or below the recommended
level during pregnancy was found in those who showed
restrained eating behavior.”’ In a sample of 204 infant-
mother, maternal restrained eating behaviors and pre-
pregnancy BMI were assessed using maternal self-
report measures and was determined that maternal
restrained eating behavior waslinked with an increased
risk of overweight in early infancy.”

It is well-known that appropriate body weight gain
during pregnancy is crucial for maternal and newborn
health.” In the present study, body weight gain above
recommendations was found to be higher in individuals
with GDM than without GDM, and it was demonstrated
that restrained eating behavior scores were higher in
individuals with GDM who had body weight gain above
recommendations during pregnancy. In our study,
restrained eating behavior was also associated with
increased body weight gain in individuals with GDM.

In a prospective study in which 156 pregnant women were
followed up and their body weight gains were evaluated,
56% of the individuals were above the recommendations,
27% were in accordance with the recommendations and
16% were below the recommendations,’* while in another
study in Greece in which 977 pregnant individuals were
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evaluated, it was found that 45% of the individuals gained
body weight above the recommendations, 32% gained
bodyweightinaccordance with the recommendationsand
23% gained body weight below the recommendations.”
In the Polish study, in which 42 pregnant individuals with
GDM and 28 pregnant individuals without a diagnosis
of GDM who were in the 24-28% gestational week of
pregnancy were evaluated, no difference was found
between the groups in terms of body weight gain.”

Moreover, in this study, pre-pregnancy BMI was shown
to be a determinant of restrained eating behavior scores
in individuals with GDM. Likewise, in the Pregnancy,
Infection, and Nutrition study, on 2006 pregnant women
with a gestational week <20, it was found that anxiety
and restrained eating behaviors were more common in
individuals with a high pre-pregnancy BMIL.”" In a study
evaluating 795 pregnant individuals in the 2003-2012
National Health and Nutrition Examination Survey, it was
shown that diet quality decreased as pre-pregnancy BMI
increased.” In a Chinese study in which 106 individuals
with GDM were evaluated, high pre-pregnancy BMI
was associated with excess body weight gain during
pregnancy.”

We found no relationship between eating behaviors
and nutrient consumption of individuals in our study;
however, energy, CHO, vitamin B1, and B2 intakes were
higher among individuals with GDM, and vitamin B6
and Ca intakes were lower among without GDM. The
higher energy intake among individuals with GDM
may associated with higher over-recommended body
weight gain than among individuals without GDM. In
particular, CHO consumption was found to be high,
whereas consumption of animal-derived nutrients, B6
and Ca, which are important during pregnancy, was
low.

In a Vietnamese study in which the food consumption
of 60 individuals with GDM was evaluated with 24-hour
food consumption records, the energy consumption
of individuals was found to be 1841.7+92.2 kcal/
day, dietary CHO was 243.4£16.5 g/day, the dietary
protein was 84.3+3.9 g/day and Ca consumption was
700 mg/day.”’ In our findings, meanwhile, energy
consumption (1965.0+433.02 kcal/day) was higher and
CHO consumption (241.19+£59.35 g/day) were similar,
whereas dietary protein (67.53+20.32 g/day) and Ca
(682.88+265.12 mg/day) consumptions were lower.

A moderate-intensity lifestyle intervention that optimizes
consumption of whole grains, vegetables and fruits;
reducing the intake of excessively processed food and
simple sugars; and the Mediterranean diet intervention
are noted to be the most successful options in the dietary
treatment of GDM.”’

CONCLUSION

In our study restrained eating behavior score was found
to be higher in individuals with GDM than in nondiabetic
pregnant women, and it was revealed that pre-pregnancy
BMI was determinant and resulted in body weight
gain above the recommendations. Furthermore, it
was found that body weight gain was higher than the
recommendations in individuals with GDM, more
energy and CHO consumption was noted, and vitamin
B6 and Ca consumption, both of which are essential
during pregnancy, was less.

GDM is a critical condition for which optimal nutrition
should be ensured. With planned pregnancies, identifying
risky groups early, controlling body weight by assessing
eating behaviors, raising awareness of individuals about
healthy eating behaviors and the amount of nutrients
they need, as well as ensuring their compliance and
follow-up will contribute significantly to maternal and
newborn health.
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