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Abstract 
Objectives: The incidence of gestational diabetes mellitus (GDM) is gradually increasing all over the 
world. Some studies determined that the prevalence of anxiety and depression is higher in pregnant 
women with versus without GDM. The present study aimed to determine whether GDM enhances 
anxiety level in pregnant women.  
Materials and Methods: This cross-secitonal study was performed in 281 pregnant women presented to 
the Kartal Dr. Lütfi Kırdar Training and Research Hospital, Gynecology and Obstetrics Clinic between 
June 2014 and June 2015 and were diagnosed with or without GDM based on 75 gram oral glucose 
tolerance test. A survey form created by the researchers and Hospital Anxiety and Depression (HAD) 
Scale were performed in all pregnant women.  
Results: A total of 281 pregnant women were enrolled in the study and 133 (47.33%) were healthy, 
whereas 148 (52.67%) had GDM. The mean age of the participants was 30.17 ± 5.62 years and gestational 
age was 202.71 ± 56.31 days. According to educational status, 178 (66.90%) of the participants were 
primary school graduates. The mean scores of anxiety subscale and depression subscale were determined 
as 9.16 ± 2.88 and 9.05 ± 2.42, respectively. While the score of anxiety subscale was found 10 or higher in 
108 (40.30%) pregnant women, the score of depression subscale was 7 or higher in 236 (88.40%) of them.  
Conclusion: In our study, the average anxiety score of pregnant women with GDM was significantly 
higher than women without GDM and no difference was found between the two groups in terms of 
depression level. Further researches are needed to clarify that diabetes in pregnancy causes anxiety, but 
this study has shown us that GDM may cause an increase in antenatal anxiety scores. 
Key words: Gestational diabetes, Anxiety, Depression, Prenatal Diagnosis 
 
Öz  
Amaç: Gestasyonel diabetes mellitus (GDM) tüm dünyada giderek artan sıklıkla görülmektedir. Bazı 
çalışmalarda GDM olan gebelerde anksiyete ve depresyon sıklığının olmayanlara göre daha fazla olduğu 
saptanmıştır. Bu çalışmada GDM’nin gebelerde anksiyete düzeyinde artışa neden olup olmadığının 
saptanması amaçlanmıştır.  
Materyal ve Metot: Bu kesitsel çalışma Kartal Dr. Lütfi Kırdar Eğitim ve Araştırma Hastanesi Kadın 
Hastalıkları ve Doğum Kliniği’ne Haziran 2014 - Haziran 2015 tarihleri arasında başvuran ve 75 gram oral 
glikoz yükleme testi sonucunda GDM saptanan ve saptanmayan 281 gebede yapılmıştır. Tüm gebelere 
araştırmacılar tarafından oluşturulan bir anket formu ve Hastane Anksiyete ve Depresyon (HAD) Ölçeği 
uygulanmıştır.  
Bulgular: Çalışmaya toplamda 281 gebe dahil edilmiş olup, 133 (%47,33)’ü sağlıklı gebe iken 148 
(%52,67)’ı gestasyonel diyabet tanısı almıştır. Katılımcıların yaş ortalaması 30,17 ± 5,62 yıl, gebelik süresi 
202,71 ± 56,31 gün idi. Eğitim durumlarına göre katılımcıların 178 (%66,90)’i ilkokul mezunuydu. 
Gebelerin anksiyete alt ölçek puan ortalaması 9,16 ± 2,88 ve depresyon alt ölçek puan ortalaması 9,05 ± 
2,42 olarak saptandı. Tüm gebelerin 108 (%40,30)’inde anksiyete alt ölçek puanı 10 ve üzerinde 
saptanırken, 236 (%88,40) gebede depresyon alt ölçeği 7 ve üzerinde saptandı.  
Sonuç: Çalışmamızda GDM olan gebelerde anksiyete skoru ortalaması GDM olmayanlara göre anlamlı 
yüksek saptanmış olup depresyon düzeyi açısından iki grup arasında fark tespit edilmemiştir. Her ne 
kadar gebelikte ortaya çıkan diyabetin anksiyeteye neden olup olmadığı konusunda daha kapsamlı 
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çalışmalar gerekse de, bu çalışma gestasyonel diyabetin antenatal anksiyete skorunda artışa neden 
olabileceğini düşündürtmektedir.   
Anahtar kelimeler: Gebelik diyabeti, anksiyete, depresyon, prenatal tanı 
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Introduction 

The incidence of gestational diabetes mellitus (GDM) is 9.2% and is gradually 
increasing all over the world.1The prevalence of depression throughout pregnancy 
period was determined to be 9.9%–45%. Both GDM and antenatal depression may 
cause maternal and fetal complications.1,3,4 Although some studies determined the 
prevalence of depression to be higher in pregnant women with versus without GDM, 
there are studies suggesting just the opposite.1,5-7 In a study, antenatal depression was 
found in 20% of pregnant women with GDM and in 13% of pregnant women without 
GDM. Another study determined 3-fold increase in the prevalence of depressive mood 
in pregnant women with GDM.1,8 Moreover, the incidence of anxiety disorder 
throughout pregnancy period was found to be between 6.6% and 75%.7,9 Despite the 
studies suggesting that GDM enhances anxiety in pregnant women, a study 
determined that GDM enhances neither anxiety nor depression.8,10,11 In addition to the 
studies demonstrating that anxiety during pregnancy leads to complications such as 
premature birth and low birth weight, there are also studies revealing just the 
opposite.11-13 The present study aimed to investigate whether GDM enhances the 
anxiety level in pregnant women.  

Material and Methods  

Study Universe 

Pregnant women presented to the Gynecology and Obstetrics Clinic of Kartal Dr. Lütfi 
Kırdar Training and Research Hospital between June 2014 and June 2015 were enrolled 
in the study. Pregnant women with fasting blood glucose level ≥126 mg/dL in the first 
visit or pregnant women diagnosed with gestational diabetes based on 75 g oral 
glucose tolerance testing (OGTT) on the 24th-28th weeks of pregnancy were considered 
to have GDM. The control group consisted of pregnant women who were in the last 
trimester and have never been diagnosed with GDM throughout the follow-up period 
of pregnancy. Pregnant women with GDM detected during routine control visits for 
pregnancy were followed in the diabetes unit of our hospital. Sample size was 
calculated regarding on the prevalence of antenatal depression in pregnant women 
with gestational diabetes as 20%1, with 95% confidence rate and 10% nonresponse; 
estimated minimum sample size needed was 271. 

The method of measurement used in the study 

The guideline released in 2015 by the American Diabetes Association (ADA) was 
accepted as the diagnostic criteria for GDM.14 According to this guideline, the diagnosis 
of GDM is made if ; 75 g OGTT performed in the 24th-28th week of pregnancy revealed a 
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fasting blood glucose ≥ 92 mg/dL or 1st-hour blood glucose ≥180 mg/dL or 2nd-hour 
blood glucose ≥153 mg/dL. At diagnosis, a questionnaire inquiring socio-demographic 
characteristics of the pregnant women and Hospital Anxiety and Depression (HAD) 
scale were performed for all pregnant women, and they were let to complete HAD 
scale on their own. HAD is a 4-point Likert scale consisting of 14 questions. It was 
developed to measure the risk and the level of anxiety and depression among people 
who have physical disorder and seek for health service.15,16 In this scale, the sum of the 
points of odd numbers indicate the score of anxiety subscale and the sum of the points 
of even numbers indicate the score of depression subscale.15 Anxiety subscale is rated 
as 3-2-1-0, whereas depression subscale is rated as 0-1-2-3. The lowest score is 0 and the 
highest score is 21 for each subscale. The cut-off point is 10 for the anxiety subscale and 
7 for the depression subscale. Validity and reliability study for the Turkish version of 
the scale is available.15,17 In the present study, primarily the anxiety levels of the 
participants were assessed, but depression levels were also assessed because of the 
characteristic of the scale performed. However, since the primary aim of the present 
study was ‘evaluation of anxiety level’, the risk factors of antenatal depression were not 
evaluated.   

Variables of the study 

Age, education, total number of pregnancies, gestational age and body mass index 
(BMI) are the independent variables, whereas the scores of anxiety subscale and 
depression subscale of HAD scale are the dependent factors.  

Exclusion criteria 

Illiterate pregnant women and those with documented diabetes or any chronic disease 
prior to the pregnancy were not enrolled in the study. 

Data analysis 

The data were evaluated using SPSS 22.0 program. Student t-test and Pearson 
correlation analyses were performed for continuous variables and the results were 
presented as frequency, mean± standard deviation, percentage and median. In 
addition, Chi-square test was used for the analysis of categorical variables. 
Furthermore, Mann Whitney U test and Spearman correlation test were used for the 
comparison of continuous variables with abnormal distribution. A p<0.05 value was 
considered statistically significant. The study was approved by the Kartal Dr. Lütfi 
Kırdar Training and Research Hospital Ethics Committee (Protocol No: 
B104ISM4340029/1009/63). 

Results 

Of the 281 pregnant women enrolled in the study, 133 (47.33%) were healthy, 148 
(52.67%) had gestational diabetes, the mean age was 30.17 ± 5.62 years. Considering 
literacy, 178 (66.90%) were primary school graduates, 88 (33.10%) were high school or 
higher graduates, mean BMI was 29.98 ± 5.04 kg/m2, and gestational age was 202.71 ± 
56.31 days. Sociodemographic characteristics of the pregnant women are summarized 
in Table 1. 

The score of anxiety subscale was found 10 or higher in 108 (40.30%) and the score of 
depression subscale was found 7 or higher in 236 (88.40%) of all pregnant women. The 
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mean scores of anxiety and depression subscales were determined to be 9.16 ± 2.88 and 
9.05 ± 2.42, respectively.  

 

Table 1. Sociodemographic characteristics of the participants 

 Pregnant women 
without GDM (n=133) 

Pregnant women with 
GDM (n=148) p 

 Mean±SD Mean±SD  
Age (year) 28.07±5.05 32.08±5.44 <0.001* 
BMI (kg/m2) 29.53±4.57 30.40±5.43 0.176* 
Gestational age (day) 236.19±26.74 170.68±58.56 <0.001* 
 Median (min-max) Median (min-max)  
Number of 
pregnancies 2.00 (1.00-8.00) 3.00 (1.00-12.00) <0.001** 

Education status n (%) n (%)  
   Primary school 87 (69.60) 91 (64.53) 

0.433***    High school and 
above 38 (30.40) 50 (35.47) 
 *Student’s t Test, **Mann Whitney U Test,***Chi-Square Test 
 
Scores of anxiety and depression subscales in both groups are summarized in Table 2.  

 

Table 2. Scores of anxiety and depression subscales in each group 

 

Pregnant 
women without 

GDM 
(n=133) 

Pregnant 
women with 

GDM 
(n=148) 

p 

Anxiety subscale score  8.33±2.60 9.88±2.93 <0.001 
Depression subscale score 8.89±2.43 9.18±2.40 0.328 
Student’s t-Test 
 

Comparison of the age of participants with the scores of anxiety and depression 
subscales revealed a positive correlation with anxiety subscale, but no significant 
correlation was determined with depression subscale (p=0.020 and r=0.142; p=0.220 
and r=0.075, respectively).When the education status of pregnant women was 
dichotomized as below high school and over high school, no significant correlation 
was determined between the score of anxiety subscale and education status, whereas 
the score of depression subscale was significantly higher in primary school graduates 
(p=0.630 and p=0.016, respectively). With regard to the relation between total number 
of pregnancies, BMI and anxiety and depression subscales, no significant relation was 
determined with either subscale (p=0.233 and 0.060; p=0.372 and 0.278, respectively). 
When gestational age was compared with the scores of anxiety and depression 
subscales, significantly negative correlation was determined with the score of anxiety 
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subscale, whereas no significant correlation was determined with the score of 
depression subscale (p=0.003 and r=-0.180; p=0.432 and r=-0.049, respectively).  

It was determined that 68 (63.0%) of the pregnant women with anxiety subscale score 
of 10 and higher had GDM but 40 (37.0%) did not (p=0.004). Of the pregnant women 
with depression subscale score of 7 and higher, 125 (53.0%) had GDM but 111 (47.0%) 
did not (p=0.704). The relation of the scores of anxiety and depression subscales with 
socio-demographic characteristics and history of pregnancy is summarized in Table 3.  

 

Table 3. Relation of the scores of anxiety and depression subscales with 
sociodemographic characteristics and history of pregnancy 

 
Anxiety subscale 

score p* 
Depression subscale 

score p* 
Below 10 Over 10 Below 7 Over 7 

Age (year) 29.45 ± 
5.57 

31.15 ± 
5.60 0.016 29.20 ± 

5.26 
30.28 ± 

5.69 0.299 

Gestational age 
(day) 

208.25 ± 
55.49 

194.18 ± 
57.35 0.050 208.71 ± 

51.83 
201.40 ± 

57.47 0.471 

BMI (kg/m2) 29.50 ± 
4.47 

30.65 ± 
5.79 0.085 30.43 ± 

5.00 
29.86 ± 

5.10 0.569 

 Median (min – max) p** Median (min – max) p** 

Number of 
pregnancies 

2.00 
(1.00-
8.00) 

3.00 
(1.00-
12.00) 

0.112 
2.00 

(1.00-
6.00) 

2.00 
(1.00-
12.00) 

0.919 

*Student’s t Test, **Mann Whitney U Test 
 
Discussion 

GDM shows an increasing prevalence all over the world with limited number of studies 
evaluating whether it is a risk factor for antenatal anxiety and depression.1,6,8,18 The 
present study was performed to evaluate whether GDM is a risk factor for antenatal 
anxiety and depression.  

In the present study, the mean age of pregnant women with GDM was 32.08 ± 5.44 
years and the median number of pregnancies was 3.00 (1.00-12.00), which were 
significantly higher as compared to the pregnant women without GDM (p<0.001 for 
both). This has been considered as an expected outcome since age is a risk factor for 
GDM.19 Moreover, gestational age was found to be significantly higher in pregnant 
women without GDM. One of the reasons for this might be the fact that diagnosis of 
GDM is made regarding a FBG ≥ 126 mg/dl detected during follow-up visits before the 
24th week of pregnancy and, consequently, pregnant women detected to have GDM in 
the earlier weeks of pregnancy have been enrolled in the study. The other reason might 
be the fact that, pregnant women who did not have GDM regarding OGTT on week 28 
of pregnancy and were in the last trimester were also enrolled in the control group.  

In the pregnant women of the present study, the mean score of anxiety subscale was 
9.16 ± 2.88 and the mean score of depression subscale was 9.05 ± 2.42. With regard to 
the all pregnant women enrolled in the study, anxiety level was over 10, which is the 
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cut-off point, in 108 (40.30%) and depression level was over 7, which is the cut-off 
point, in 236 (88.40%). Pregnancy not only may cause anxiety and stress due to 
biopsychosocial alterations, but also it is a period when depression could be observed 
more frequently.20 Studies conducted in Turkey determined the prevalence of 
antenatal depression between 27.3% and 36.3%.4 The risk factors for antenatal 
depression include; history of previous antenatal depression, presence of any 
psychiatric disorder prior to the pregnancy, marital problems, unplanned pregnancy, 
low economic status, lack of social support, pregnancy in early ages, dead delivery, and 
presence of domestic violence.4 We found the prevalence of depression in pregnant 
women in our study higher than the literature. The risk factors for antenatal 
depression were not evaluated in this study, because the primary aim was anxiety 
levels. A study determined positive correlation between depression during pregnancy 
and the anxiety pregnant women experienced, and another study demonstrated signs 
of anxiety in almost all pregnant women with depression.21,22 Earlier studies have 
demonstrated that birth is a cause of anxiety. In Turkey, the prevalence of anxiety in 
the second and third trimester of pregnancy was found to be 46% and 40.2%, 
respectively and the prevalence of depression was found to be 26.2% and 38.3%, 
respectively.12,13 In the present study, ratio of the pregnant women with anxiety was 
consistent with the Turkish literature. 

When the scores of anxiety and depression subscales in pregnant women were 
evaluated according to the presence of GDM, the mean score of anxiety subscale was 
9.88 ± 2.93 in pregnant women with GDM and 8.33 ± 2.60 in pregnant women without 
GDM indicating significantly higher mean anxiety subscale score in those with GDM 
(p<0.001). With regard to the mean score of depression subscale, it was found to be 
over 7, which is the cut-off value, in both groups with no significant difference between 
the groups. It is known that being diabetic before pregnancy enhances the risk of 
depression during pregnancy.6 Some studies demonstrated that GDM does not cause 
mood alterations in pregnant women and is not a risk factor for antenatal 
depression.6,23-25 Nevertheless, there are studies revealing that the diagnosis of GDM 
may lead to anxiety and depression in pregnant women.8,11,18,26 There is a study 
suggesting that GDM enhances emotional stress in pregnant women.26 Although 
studies have determined an increase in the level of anxiety and depression at the 
diagnosis of GDM, no significant difference was determined between pregnant women 
with and without GDM in terms of anxiety level during pregnancy follow-up.8,11 The 
same study determined an increase in anxiety level at initial diagnosis of GDM in 
pregnant women, but this increase was state rather than trait anxiety and similar in 
both groups in the 36th week of pregnancy and during postpartum period. On the other 
hand, no significant difference was determined between pregnant women with and 
without GDM in terms of anxiety level at diagnosis or throughout follow-up period.8 

Although a similar study determined high levels of anxiety and depression in pregnant 
women diagnosed with GDM, no significant difference was determined between 
pregnant women with and without GDM in terms of the level of anxiety and 
depression in the 36th week of pregnancy.10 In another study, an increase was 
determined in anxiety level of pregnant women with GDM.27,28 The present study 
determined no anxiety in pregnant women with GDM, whereas the score of anxiety 
subscale was significantly higher in pregnant women with GDM.    
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In the present study, a positive correlation was determined between the mean age of 
pregnant women and the score of anxiety subscale, whereas no significant correlation 
was determined with depression subscale. In a study, likewise, a relation was 
determined between the age and anxiety level of pregnant woman.9 Other studies 
found a negative correlation between the age of pregnant women and the incidence of 
depression and determined that getting pregnant at early age is a risk factor for 
antenatal depression.12,29,30 

In addition, while no significant relation was determined between education level and 
score of anxiety subscale, the score of depression subscale was found significantly 
higher in primary school graduates, which is consistent with the literature.4,9 

In the present study, the mean age was significantly higher and gestational age was 
significantly lower in pregnant women with anxiety, whereas no significant difference 
was determined in terms of these variables in pregnant women with depression. A 
study found no significant difference between anxiety disorder, depression and the age 
of pregnant woman.13 

The limitation of the present study is the fact that potential risk factors that would 
cause such high prevalence of depression among overall participants have not been 
evaluated since the present study aimed to assess the prevalence of anxiety in pregnant 
women with and without GDM.  

In conclusion, although pregnancy is a natural event in a woman’s life, it is a process 
that leads to substantial biological and psychosocial changes. Consequently, pregnancy 
is a high-risk period in a woman’s life for experiencing many factors that would 
generate anxiety and stress. Therefore, in line with the principle of biopsychosocial 
approach of primary care, anxiety and depression status should also be taken into 
consideration in pregnant women diagnosed with gestational diabetes.  
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