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Abstract

Objectives: Gestational diabetes is defined as impaired glucose tolerance during early pregnancy. Many evidence showed that
proper regimen and physical activity have inhibitory effect on incidence of gestational diabetes. In many guidelines, it is advised for
performing screening tests for gestational diabetes in early stages of pregnancy and post-partum consulting for changes in life style.
Materials and Methods: In this study, 40 pregnant women with gestational diabetes were enrolled. In this study, 40 pregnant women
with gestational diabetes were enrolled. In this research an experimental design with pre-test and post-test and control group, in the
form of a written program to reduce stress among pregnant women was carried out. The effectiveness of the educational principles
of nutrition in diabetes program to reduce the stress was evaluated in experimental group and control group that did not receive any
training.

Results: The results indicate the effect of reducing stress in trained pregnant women. Also the effect of nutrition training on blood
sugar, the results indicate a reduction in HbA1C levels compared to the control group.

Conclusion: Due to the impact of education on reducing maternal stress and glycemia control and pregnancy; it is reccommended to
target the education of proper nutrition and self-care in pregnant women even in patient with diabetes type 2, as a simple and cheap

therapeutic procedure.
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Introduction

Gestational diabetes refers to the carbohydrate intoler-
ance that is initially diagnosed during pregnancy and is
observed in about 7% to 14% of pregnancies (1). Gesta-
tional diabetes ends immediately after delivery; however,
20% of women with this condition will develop type 2 dia-
betes during the 9 years following labor (2). Physiological
and psychological changes that occur during pregnancy
can strengthen mother’s emotional stability or cause psy-
chopathological disorders such as stress and anxiety (3).
Stress during pregnancy, labor and lactation can be asso-
ciated with adverse outcomes such as gestational diabetes,
abortion, nausea, vomiting, pre-eclampsia (high blood
pressure during pregnancy), preterm labor, low birth
weight, immune system suppression, and consequently,
increased risk of infections and some degrees of mental
disorders following labor (4). The stress phenomenon
generally refers to psychological responses to mental and
physical needs and threats (stressors) (5).

According to Cohen’s definition, when environmental
needs, whether internal or external or real or imaginary,
pressurizes the individual or exceed the individuals tol-
erance, it causes psychological and biological changes as a
result of the stress and exposes the individual to the risk of
various diseases (6). According to the World Health Orga-

nization (WHO), stress is the second leading threat to hu-
man health worldwide (7). It has been shown in the past
two decades that stress causes unfavorable consequences
in people’s health through psychological and biological
changes (6). Gestational diabetes mellitus in pregnancy
is a stressful condition particularly for women and their
families due to their main concern about fetus’s health
(8,9) and mothers’ awareness of the risk of diabetes makes
them change their postpartum lifestyle (10).

Factors such as well-being and happiness, stress, cultural
expectations and attitudes are influential in women’s life-
style changes (11). A large body of evidence suggests the
impact of lifestyle changes such as proper diet and physical
activity on the prevention of diabetes. Clinical guidelines
highly recommend screening and treatment of gestational
diabetes during pregnancy, screening of diabetes after de-
livery, and provision of lifestyle-related counseling (12).
Accordingly, the role of training and observing the prin-
ciples of proper diet during pregnancy in reducing stress
and blood glucose levels was studied in the present study.

Materials and Methods

In this study, 40 pregnant women diagnosed with gesta-
tional diabetes were placed in the experimental (n=20)
and control (n=0) groups. For data collection, a list of
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health centers of Sari was first compiled, and a number of
centers were chosen using cluster sampling to select the
subjects who were to complete the questionnaires. The
necessary co-ordination was made with the authorities
of the selected centers. Subjects were selected through
systematic random sampling from the chosen healthcare
centers.

In this study, a quasi-experimental design with pre-test
and post-test control group was implemented in the for-
mat of a program developed to reduce stress among preg-
nant women. An experimental group and a control group
participated in the research. The researcher determined
the degree of effectiveness of the developed program for
reducing stress levels in the experimental group and the
control group did not receive any training.

First, both groups underwent a joint pre-test (using Co-
hen’s perceived stress scale). Once the independent vari-
able was applied (a session of proper nutrition training for
diabetic pregnant women was provided for the experimen-
tal group), both groups (the experimental and the control
groups) underwent the next assessment (post-test).

In data analysis, the statistical methods of mean and stan-
dard deviation/minimum and maximum scores were used
for the descriptive statistics to illustrate the demographic
characteristics of the groups. For the inferential statistics,
analysis of covariance (ANCOVA) was used to compare
the groups before and after applying the independent vari-
able. Statistical analysis was conducted using SPSS.

Results

The mean age of participants in the experimental and
control groups was 31.7 and 29.8 years, respectively. Data
showed that 25% of subjects in the experimental group
were younger than 30, 60% were between 30 and 35, and
15% over 35 years of age. In the control group, 50% were
under 30, 35% were between 30 and 35, and 15% over 35
years of age. In other words, most subjects in both groups
were under 35 years of age (Figure 1).

In the experimental group, 20% had education levels low-
er than a high school diploma, 20% had high school diplo-
mas, 50% bachelor’s degrees and 10% master’s degrees. In
the control group, 10% had education levels lower than a
high school diploma, 20% had high school diplomas, 15%
associate degrees, 50% bachelor’s degrees and 5% mas-
ter’s degrees. In fact, most subjects had an education level
higher than an associate degree (Figure 2).

Medical nutrition therapy for gestational diabetes focuses
on food choices for appropriate weight gain, normogly-
cemia and absence of ketones. Data in Table 1 shows that
nutrition training (13) is effective in reducing stress in
patients with gestational diabetes and the eta value shows
that the degree of effectiveness is 50%. The statistical pow-
er of the test was 61%, indicating the adequacy of the stud-
ied statistical samples. Therefore, the research hypothesis
was confirmed at the confidence level of 95%. Compari-
son of the control and experimental groups showed that
the mean score in the experimental group decreased in
the post-test, which suggested the effectiveness of nutri-
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Figure 2. Frequency Distribution for Group and Age.

tion training in reducing stress in patients with gestational
diabetes.

Moreover, data in Table 2 suggested that nutrition train-
ing was effective in reducing HbA1C in patients with ges-
tational diabetes, with the eta value showing the degree
of effectiveness as 27%. The statistical power of the test
was 77%, indicating the adequacy of the studied statisti-
cal samples. Therefore, the research hypothesis was con-
firmed at the confidence level of 95%. Comparison of the
control and experimental groups showed that the mean
score in the experimental group decreased in the post-
test, which suggested that nutrition training was effective
in reducing HbA1C in patients with gestational diabetes.

Discussion

In recent years, many studies from around the world have
shown that changing lifestyle, promoting self-care and
weight loss through continuous training reduce the stress-
es that are influential in the development of diabetes in
women and lead to desired therapeutic effects in patients
without imposing exorbitant costs on them (14).

Factors that have been mentioned in the definition of life-
style changes include changes in diet, increased physical
activity, behavioral changes associated with self-care and
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Table 1. ANCOVA Results Regarding Hypothesis 1

SS df MS F P Eta Eta2
Covariate 776.08 1 776.08 40.67 0.000 0.52 -
Group 724.51 1 724.51 37.97 0.000 0.51 0.61
Error 705.91 37 19.07 -

Abbreviation: ANCOVA, analysis of covariance; SS, sum of squares; MS, mean squares.

Table 2. ANCOVA Results Regarding Hypothesis 2

SS df MS F P Eta Eta2
Covariate 15.92 1 15.92 132.19 0.000 0.78 -
Group 1.66 1 1.66 13.78 0.001 0.27 0.77
Error 4.45 37 0.12 -

Abbreviation: ANCOVA, analysis of covariance; SS, sum of squares; MS, mean squares.

self-control and weight loss (15).

Daniells et al assessed anxiety levels in healthy pregnant
women and those with gestational diabetes. Stress levels
were assessed in three phases: beginning of the third tri-
mester, before delivery and 6 months postpartum. Results
showed that stress levels at the beginning of the third tri-
mester of pregnancy was higher in the gestational diabetes
group than the healthy group; however, the differences be-
tween the groups were not significant at later stages. They
stated that stress was not persistent in gestational diabetes
and decreased postpartum (16). In Sri Lanka, between
2001 and 2002, a group of researchers investigated the ef-
fects of physiological stress on development of complica-
tions during pregnancy. They studied 714 pregnant wom-
en in their 12 to 28 weeks of pregnancy and measured
their stress levels through using a questionnaire. The
association between stress and pregnancy complications
such as high blood pressure and gestational diabetes and
prenatal bleeding was then studied. Results showed that
factors such as gestational stress in the second trimester,
body mass index, mother’s weight and educational inade-
quacy affected the incidence of pregnancy complications
(17).

In the present study, after sampling and completion of the
questionnaires (using Cohen’s perceived stress scale), one
group received training on lifestyle changes based on nu-
tritional status changes in a one-month course. Pre-tests
before the training and post-tests were then performed
and questionnaires were completed in both groups. Re-
sults indicated the positive impact of proper nutrition
training on reducing stress in pregnant women, which
was shown through a reduction in perceived stress scores
in the experimental group compared to the control group.
The effect of self-esteem on perceived stress during preg-
nancy and methods to deal with this stress were investi-
gated in a study conducted by Dolatian et al (18), in which
450 pregnant women were studied in their 23-24 weeks
of pregnancy. Pregnant women responded to the ques-
tions regarding perceived stress, Rosenberg’s self-esteem
and stress coping styles scale. Findings showed that 66.4%
of participants had moderate self-esteem and 33.6% high
self-esteem. Results showed a correlation between the

pregnant women’s self-esteem and their perceived stress
and methods of coping with stress. It was also shown that
self-esteem promotion training could reduce perceived
stress in pregnant women.

Similar studies evaluating stress levels in diabetics found
similar results. In a study 100 pregnant women with ges-
tational diabetes and 100 healthy pregnant women were
studied to examine the impact of lifestyle changes on the
incidence of gestational diabetes based on Cohen’s per-
ceived stress scale (19). It was shown that proper nutrition,
self-care and stress management were effective in reduc-
ing the incidence of gestational diabetes. They stated that
for every unit improvement in nutritional status, self-care
and perceived stress, the incidence of gestational diabe-
tes decreased by 6%, 7% and 4%, respectively. Similarly,
results related to self-care and perceived stress signifi-
cantly differed in patients with gestational diabetes and in
healthy individuals: greater self-care and perceived stress
management led to further reductions in fasting blood
sugar (FBS) in the experimental group. In some similar
articles, however, no relationship was observed between
the above-mentioned factors (20).

Javid et al investigated the effects of self-care and stress
management in women with gestational diabetes and
healthy pregnant women and reported similar results.
They stated that healthy women had lower stress levels
than those with gestational diabetes and identified stress
a factor predisposing women to gestational diabetes (21).
In another similar study conducted by Hamid et al (22),
forty women with gestational diabetes were divided into
two groups, one of which received behavioral pattern rec-
ognition training. After holding numerous classes for the
experimental group, it was found that the training had a
positive therapeutic effect on gestational diabetes and the
experimental group had a significantly better condition
than the control group regarding blood sugar control (22).
Of course, some articles have stated the effect of mass me-
dia on the promotion of patients’ awareness regarding self-
care and stress management. In one of the related studies,
most participants changed their life style based on infor-
mation available on the Internet. The authors suggested
the low cost of acquiring information via the Internet and
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the difficulties of attending classes and receiving face-to-
face training, as the causes of inclination towards the use
of the Internet as an information source (23). All these
studies are somehow consistent with the present study and
reflect the strong role of training in creating motivation
for self-care and for making lifestyle changes.

The HbA1C test shows the blood sugar levels in a lon-
ger period (previous 6-12 weeks) (24), therefore, reduced
blood sugar levels in the experimental group compared
to the control group suggest that the experimental group
were able to control their nutritional status and observe
self-care in the long term due to explanations and practi-
cal training they received, which reflected themselves in
their reduced HbA1C levels and consequently, in their re-
duced blood sugar in a longer period.

Several studies have indicated a close relationship between
blood glucose and HbA1C levels, suggesting it as a reliable
indicator of controlling gestational diabetes (24). In a re-
search in which a questionnaire was used to study stress
levels in 307 type 2 diabetes patients referred to the clinic
of endocrinology and metabolism, it was shown that stress
levels were higher in women who had longer history of
diabetes and insulin use. These patients also had consid-
erably higher levels of HbA1C (25).

Conclusion

Therefore, based on results of this study, the authors sug-
gest the following be considered for optimal control of
glucose levels in patients with gestational diabetes through
stress management and lifestyle changes:

1. Given the influence of information provided in the me-
dia on the level of awareness in patients, presentation of
targeted information in media in the format of long-term
programs can convince patients of the necessity for self-
care and stress management.

2. Planning and creating an atmosphere of face-to-face
teaching in doctors’ offices and in clinics to promote
self-confidence and reduce stress levels in patients.

3. Participation of nutritionists in diet changing plans.

4. Participation of psychologists in stress management.

5. Counseling patients on lifestyle changes based on the
needs of diabetes patients.
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