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Highlights 

 Mental health of diabetic pregnant women might increase the chance of obstetric complications. 

 Anxiety and depression were reported by 74.9% and 79.4% of all participants.  

 Anxiety and depression were significantly higher in pre-existing compared to gestational 

diabetes.  

 Self-efficacy and spouse's social support were significant predictors of anxiety and depression.  

 Diabetic pregnant women should be evaluated for anxiety and depression during prenatal visit. 
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Abstract  

Background: Addressing mental health of diabetic pregnant women is important as it might 

increase the chance of obstetric complications, preterm birth, and neonatal complications. 

Aim: The present study investigated the prevalence of anxiety and depression among pregnant 

women with diabetes and their predictors. 

Methods: A cross-sectional study was conducted in 2023. The sample comprised 350 pregnant 

women with diabetes (pre-pregnancy or gestational) referred to comprehensive health centers in 

Qazvin Province, Iran. Fertility and demographic characteristics, anxiety, depression, partner social 

support, self-efficacy, medication adherence and fear of hypoglycemia were assessed.  

Results: Among the sample, 28.9% had pre-pregnancy diabetes and 71.1% had gestational diabetes. 

Anxiety and depression were reported by 74.9% and 79.4% of all participants (significantly higher 

among those with pre-existing diabetes compared to gestational diabetes). Self-efficacy (OR: 0.91 

[95% CI: 0.86; 0.96]) and spouse's social support (OR: 0.68 [95% CI: 0.56; 0.82]) were significant 

predictors of abnormal anxiety. Fear of hypoglycemia (OR: 1.06 [95% CI: 1.02; 1.09]), medication 

adherence (OR: 1.05 [95% CI: 1.01; 1.09]), self-efficacy (OR: 0.86 [95% CI: 0.82; 0.91]), partner 

social support (OR: 0.62 [95% CI: 0.49; 0.78]), diabetes type (pregnancy vs. pre-pregnancy 

diabetes; OR: 0.26 [95% CI: 0.09; 0.77]), perceived family economic status (fair vs. good; OR: 3.08 

[95% CI: 1.12; 8.49]), and diabetes treatment (insulin vs. diet; OR: 0.21 [95% CI: 0.08; 0.55]) were 

significant predictors of abnormal depression. 

Conclusion: Diabetic pregnant women should be evaluated for anxiety and depression during their 

prenatal visit. Improving self-efficacy, increasing medication adherence, reducing the fear of 

hypoglycemia, and improving the spouse’s social support might all be helpful in reducing anxiety 

and depression among pregnant women with diabetes.  
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Introduction 

Diabetes is one of the most common metabolic diseases during pregnancy and comprises three 

groups (type 1 diabetes, type 2 diabetes, and gestational diabetes) [1]. While type 1 and type 2 

diabetes are well known, gestational diabetes (GDM) is a form of carbohydrate intolerance which 

can lead to hyperglycemia, and which is diagnosed during pregnancy for the first time [2]. The 

prevalence of diabetes in pregnancy [both gestational and preexisting] vary in different populations 

[3]. Based on World Health Organization criteria, the prevalence of hyperglycemia among pregnant 

women is 16.9% [4]. Despite the low pooled prevalence rates of pre-existing type 1 and type 2 

diabetes among pregnant women (0.3% and 0.2% respectively), the prevalence rates have doubled 

in the past 30 years [5]. The worldwide pooled prevalence rate of GDM is estimated to be 14%, 

with different prevalence rates in different country income groups: high-income (14.2%), middle-

income (9.2%), and low-income (12.7%) [6]. 

 

Uncontrolled diabetes during pregnancy [irrespective of type] has specific maternal, fetal, and 

neonatal risks including (among others) spontaneous abortion, fetal abnormalities, pre-eclampsia, 

fetal loss, macrosomia, neonatal hypoglycemia, and neonatal hyperbilirubinemia. In addition, 

gestational diabetes may increase the risk of obesity and type 2 diabetes among their offspring [7]. 

Physical complications are not the only important complications of diabetes during pregnancy. 

Women with diabetes during pregnancy are a high-risk group for mental health problems, and has 

attracted the worldwide attention [8].  

 

Physiological hormonal changes related to pregnancy as well as suffering from a chronic conditions 

like diabetes may contribute to emotional distress experienced by pregnant women, especially those 

with diabetes [9, 10]. Pregnant women can experience different forms of emotional distress such as 

diabetes-specific emotional distress [negative emotions or fear related to living with diabetes during 

pregnancy and coping with it] [11], anxiety, and depression [10, 12].  

 

Anxiety disorders are common among diabetic pregnant women and factors such as first pregnancy, 

history of cesarean section, low education, and low income are among the contributing factors [13]. 

The prevalence of anxiety disorders among diabetic pregnant mothers has been reported to range 

from 9% to 59%, but was not statistically significant in meta-analyses [10, 13]. Depression during 

pregnancy is another mental health problem, and is higher among pregnant women with diabetes 
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[14]. It is associated with factors such as unplanned pregnancy, low education, socio-economic 

status,  history of abortion, and being of older age while pregnant [14]. According to a recent 

systematic review and meta-analysis, gestational diabetes can lead to a 22% to 43% increase in the 

probability of depression disorders [10, 14].  

 

It is important to address mental health issues during pregnancy especially among diabetic women, 

due to the bi-directional association between diabetes and anxiety/depression [15]. The presence of 

anxiety and depression itself can be a prelude to the onset of gestational diabetes, and the possibility 

of pregnancy complications is higher among diabetic pregnant mothers who have depression and 

anxiety [8]. Also, depression and anxiety can lead to hyperactivity of the hypothalamus and 

pituitary axis leading to increased insulin resistance and improper control of blood sugar [16], as 

well as worsening maternal health, increasing the chance of obstetric complications, preterm birth, 

and neonatal complications [17, 18]. 

 

While a growing body of literature suggests an association between GDM and development of 

mental health symptoms (including depression and anxiety) [7, 19], the results are inconsistent. 

Another noteworthy consideration is that most previous studies have focused on either GDM or pre-

existing diabetes in pregnancy separately, and mental health of individuals with these two 

conditions have not been compared. Moreover, the prevalence of these mental health states 

regarding their type and their predictive factors has been much less investigated. Given this gap in 

the literature, the aims of the present study were to investigate the (i) prevalence of anxiety and 

depression among pregnant women with regard to diabetes type, (ii) predictors of anxiety among 

pregnant women with diabetes, and (iii) predictors of depression among pregnant women with 

diabetes. 

 

Methods 

Study design and setting 

A cross-sectional study was conducted in 2023 in Qazvin province, Iran. Qazvin has six counties 

(Abyek, Alborz, Avaj, Buin Zahra, Takestan, and Qazvin). Overall, there are 109 comprehensive 

health centers in Qazvin Province. Comprehensive health centers affiliated to Qazvin University of 

Medical Sciences operate under the supervision of County Main Health Center. These centers were 

selected as the study setting because of their high coverage of providing prenatal care. In 2021, 

approximately 85% of pregnant women in Qazvin Province received their prenatal care in 

comprehensive health centers.  
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Participant eligibility 

Pregnant women with any type of diabetes (pre-pregnancy or gestational) were included 

irrespective of their age and diabetic treatment (i.e., insulin, diet only or simultaneous treatment 

with both insulin and diet). Their diabetic status as pre-pregnancy or gestational diabetes was 

confirmed by a specialist. If they did not consent to participate, they were excluded from the study. 

 

Sample size estimation 

Sample size was estimated based on a previous estimated prevalence of 28.7% depression among 

Iranian pregnant women [20]. Considering the prevalence of 28.7% for depression, first type error 

(α) of 0.05, and the estimation error equal to 0.05, the estimated sample size was 350 pregnant 

women with diabetes.  

 

Sampling 

The name and contact information of any pregnant woman with any prenatal complication 

including diabetes is listed in comprehensive health centers. This list is accessible at the County 

Main Health Center. At the beginning of the study and after obtaining required permissions, the 

individuals responsible for maternal health programs including prenatal care (who had access to list 

of pregnant women with diabetes) at the County Main Health Center was contacted. After 

explaining the aims of the study, they provided a list of all pregnant women with diabetes (with 

their names and telephone contact details). Sampling was continued until the required sample size 

was reached (i.e., 350 pregnant mothers with diabetes). The pregnant women with diabetes were 

called to explain the study aims and asked to participate. Following this, an appropriate time for a 

telephone interview was fixed with them. All study measures were completed via a telephone 

interview.  

 

Measures 

The variables assessed in the present study comprised fertility and demographic characteristics, 

anxiety, depression, partner social support, self-efficacy, medication adherence, and fear of 

hypoglycemia. 

 

Demographic, fertility, and diabetes characteristics: Data were collected using questions regarding 

demographic characteristics (age, education level, job, economic status), fertility characteristics 

(gestational age, gravid [number of pregnancies], history of infertility), and diabetes characteristics 

(type of diabetes [pre-pregnancy or gestational diabetes], history of hypoglycemia, treatment of 

diabetes). 
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Anxiety and depression: This was assessed using the 14-item Hospital Anxiety and Depression 

Scale (HADS) [21]. Items (e.g., “I still enjoy the things I used to enjoy”) are rated on a four-point 

scale from 0 (definitely as much) to 3 (hardly at all). Total scores (i.e., the sum of all items) range 

from 0 to 21 on each subscale (i.e., anxiety or depression). Scores below 7 are categorized as 

normal, scores from 8 to 10 are categorized as borderline, and scores above 11 are considered as 

abnormal regarding anxiety or depression [21]. The psychometric properties of the original version 

[22] and the Persian version [23] of the HADS are good. The internal reliability of the scale in the 

present study was very good with the Cronbach’s alpha coefficient of 0.88.  

 

Self-efficacy: This was assessed using the 10-item General Self-Efficacy Questionnaire (GSEQ) 

[24]. Items (e.g., “I can always manage to solve difficult problems if I try hard enough”) are rated 

on a four-point scale from 1 (not at all) to 4 (always). The total scores range from 10-40 with higher 

score indicating greater self-efficacy. The psychometrics properties of the Persian version are good 

[25]. The internal reliability of the scale in the present study was excellent with the Cronbach’s 

alpha coefficient of 0.96. 

 

Medication adherence: This was assessed using the 10- items Medication Adherence Rating Scale 

(MARS) [26]. Items (e.g., “Have you ever forgotten to take your medication?”) are rated on a 10-

point scale from 0 (never) to 10 (always). The total scores range from 0 to 100 with higher scores 

indicating lower medication adherence. The psychometrics properties for original version [16] and 

the Persian version [27] of the MARS are good. The internal reliability of the scale in the present 

study was very good with the Cronbach’s alpha coefficient of 0.85. 

 

Fear of hypoglycemia (FoH): This was assessed using the Hypoglycemia Fear Survey-II Scale 

(HFSS-II) [28]. The scale comprises two subscales (i.e., worry and behavior). Each subscale has 18 

items assessing related conditions in the past six months. Items (e.g., “For the past 6 months, I have 

been worried about not being able to detect hypoglycemia because of the possibility of 

hypoglycemia”) are rated on a four-point scale from 0 (never) to 4 (always). The total scores range 

from 0 to 72, with higher scores indicating greater FoH [28]. The psychometric properties of 

Persian HFSS-II are good [29]. In the present study, only the worry subscale with 18 items was 

used and it had excellent internal reliability (Cronbach’s alpha coefficient of 0.96). 

 

Partner social support during pregnancy: This was assessed using a self-devised one-item question 

rated on a 10-point scale. The item was: “How much support do you have from your spouse in 
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different life situations especially during your pregnancy (for example, in situations where you feel 

the need for empathy, like-mindedness, participation in doing things, etc.)?”  

 

Ethics 

The study protocol was reviewed and approved by the institutional review board and the ethics 

committee affiliated to Qazvin University of Medical Sciences (Decree code: 

IR.QUMS.REC.1402.057). All required permissions were obtained. Informed consent was 

provided. Prior to the study, information regarding the research objectives were explained, 

participation was voluntary, and participants were assured that all data collected would be 

confidential and anonymous.  

 

Statistical analysis 

Data were analyzed using IBM SPSS Statistics for Windows version 26 (Armonk, New York: IBM 

Corp). Categorical variables were described using frequencies and percentages. Continuous 

variables were described with their means and standard deviations (SDs). The significance level 

was set as p<0.05. For assessing the univariable association between anxiety and depression with 

study variables, one-way analysis of variances (ANOVAs) and chi-square (χ
2
) tests were used. 

Significant variables in the univariable analysis were entered into the multivariable analysis. 

Multivariable multinomial logistic regression models were used to determine the predictors of 

borderline and abnormal anxiety and depression symptoms.  

 

Results 

In the present study, 350 pregnant women with diabetes with an average age of 30 years and an 

average gestational age of 30 weeks participated. Of these, 101 participants (28.9%) had pre-

pregnancy diabetes and 249 participants (71.1%) had gestational diabetes.  

 

The prevalence rates for anxiety and depression among the total sample were 52% for borderline 

anxiety, 22.9% for abnormal anxiety, 22.3% for borderline depression, and 57.1% for abnormal 

depression. Diabetic status (pre-pregnancy or gestational) had a significant relationship with both 

anxiety and depression. Borderline and abnormal anxiety was reported by 84.2% of pre-gestational 

diabetes patients and 71.1% of gestational diabetes patients. Borderline and abnormal depression 

was reported by 94.1% of pre-gestational diabetes patients and 73.5% of gestational diabetes 

patients (Table 1). Therefore, anxiety and depression were significantly higher among pregnant 

women with pre-pregnancy diabetes compared to pregnant women with gestational diabetes.  

 

                  



8 
 

Participants’ mean scores were 15.70 (out of 72) for fear of hypoglycemia (SD=13.66), 30.94 (out 

of 100) for medication adherence (SD=16.25), 24.37 (out of 40) for self-efficacy (7.62), and 6.69 

(out of 10) for partner social support (SD=2.62). These variables were significantly associated with 

anxiety and depression (Table 2). Moreover, the associations of anxiety and depression with 

demographic and reproductive characteristics were assessed using ANOVA and chi-square 

univariable analysis (Table 2). Anxiety had a significant association with educational status, job, 

perceived family economic status, gravid, and diabetes Depression had a significant association 

with participants’ age, gestational age, educational status, job, perceived family economic status, 

gravid and diabetes treatment, and hypoglycemic history. These variables with significant 

associations with anxiety and depression were entered as independent variable in multivariable 

multinomial logistic regression model. 

 

The results of multivariable multinomial logistic regression models to determine significant 

independent predictors of borderline and abnormal states of anxiety and depression among pregnant 

women with diabetes are presented in Table 3. Self-efficacy and spouse’s social support were 

significant predictors of borderline and abnormal anxiety. With the increase of each unit on the 

GSEQ, borderline anxiety decreased by 8% and abnormal anxiety decreased by 9%. With the 

increase of each point score on the spouse’s social support item, borderline anxiety decreased by 

28% and abnormal anxiety 32%.  

 

Variables predicting borderline depression included fear of hypoglycemia (6% increase per unit 

increase on the HFSS-II), self-efficacy (6% decrease in borderline depression per unit increase on 

the GSEQ), spouse’s social support (33% decrease in borderline depression per unit increase on the 

spouse’s social support item), type of diabetes (73% lower chance of borderline depression among 

those with gestational diabetes compared to those with pre-pregnancy diabetes), and type of 

diabetes treatment (70% lower chance of borderline depression among those controlling their 

diabetes with insulin compared to those controlling their diabetes through diet).  

 

Variables predicting the abnormal depression included fear of hypoglycemia (6% increase in 

abnormal depression per unit increase on the GSEQ), medication adherence (6% increase in 

abnormal depression per unit increase on the MARS), self-efficacy (14% decrease in abnormal 

depression per unit increase on the GSEQ), spouse’s social support (38% decrease in abnormal 

depression per unit increase on the spouse’s social support item), perceived family economic status 

(3.1 times higher chance of abnormal depression among participants with fair economic status 

compared to those with good economic status), type of diabetes (74% lower chance of abnormal 
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depression among those with gestational diabetes compared to those with pre-pregnancy diabetes), 

and type of diabetes treatment (79% lower chance of abnormal depression among those controlling 

their diabetes with insulin compared to those controlling their diabetes through diet).  

 

 

Discussion 

The present cross-sectional study aimed to estimate the prevalence of anxiety and depression among 

diabetic pregnant women (pre-existing and gestational diabetes) and their predictors. Overall, the 

results indicated high prevalence rates of both anxiety and depression among pregnant women with 

diabetes (irrespective of type).  These findings are consistent with previous literature [10, 13, 14, 

30-33] although prevalence rates differ among different populations.  

 

In the present study using the HADS, borderline anxiety was reported by 52% of all participants 

and abnormal anxiety was reported by 22.9% of all participants. Individuals with pre-existing 

diabetes had significantly higher (combined) borderline and abnormal anxiety (84.2%) compared to 

those with GDM (71.1%). Different prevalence rates of anxiety disorders has been reported among 

pregnant women with diabetes. Fu et al. reported a prevalence rate of 59.7% anxiety among 386 

pregnant mothers with GDM using the Pregnancy-related Anxiety Scale [13]. In a study conducted 

by Lee et al., 39.9% of diabetic pregnant mothers (N=526) had anxiety [30]. Also, based on a recent 

meta-analytic review, the pooled prevalence of anxiety disorders among pregnant mothers with 

GDM was 9% and was not statistically significant among individuals from Black, Asian and 

Minority ethnic backgrounds [10]. Using the HADS, Ásbjörnsdóttir et al. reported a 40% 

prevalence rate for anxiety and/or depression symptoms in early pregnancy among women with 

type 2 diabetes compared to 7% among pregnant women without diabetes [31]. Also using the 

HADS, Do et al. reported a prevalence of 22% and 17% anxiety in early and late pregnancy among 

137 pregnant women with type 1 or type 2 diabetes [32].  

 

In present study using the HADS, borderline depression was reported by 22.3% of all participants, 

and abnormal depression was reported by 57.1% of all participants. Individuals with pre-existing 

diabetes had significantly higher (combined) borderline and abnormal depression (79.4%) 

compared to those with GDM (73.5%). Different prevalence rates for depression among pregnant 

women with GDM or pre-existing diabetes have been reported in different studies. According to a 

recent meta-analytic review of ten studies, pregnant women with gestational diabetes had a 43% 

increased risk of having antepartum depression compared to pregnant women without diabetes [14]. 

In a study conducted by Lee et al. among diabetic pregnant mothers (N=526), 12.5% of the 
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participants had symptoms of depression [30]. According to a systematic review by Ross et al. 

comprising 48 studies, depressive disorders ranged from 4.1% to 80% among diabetic pregnant 

mothers compared to a range of 0% to 1.6% among the general population of pregnant women in 

the studies reviewed [33]. However, they did note that the overall quality of the studies was poor. 

 

A high prevalence of both anxiety and depression among diabetic pregnant women was reported in 

the present study compared to the aforementioned previous studies. There may be various reasons 

for this. One reason might be the difference in the psychometric scales used to assess anxiety and 

depression symptoms such as the Pregnancy-related Anxiety Scale [13], the HADS [31, 32], or the 

21-item Depression and Anxiety Scale (DASS-21) [30]. Differences in items, scoring, and 

interpretation might be a possible source of heterogeneity. Another reason may be cultural 

differences because such differences can play a significant role in mental health. Every individual’s 

cultural beliefs, values, and norms shape their mental health. Also culture can influence the 

individual’s understanding of mental illness, their coping mechanisms, help-seeking behaviors, and 

received support [34, 35].  

 

Both anxiety and depression were higher among pregnant women with pre-existing diabetes in the 

present study. Also, diabetes type (gestational diabetes vs. pre-pregnancy diabetes) was one of 

independent predictors of depression in the present study (i.e., lower anxiety and depression was 

experienced by those with GDM). To best of the present authors’ knowledge, the prevalence of 

anxiety and depression by diabetes type has not been examined in previous studies. Moreover, it is 

notable that compared to the general population worldwide, the prevalence of depression among 

individuals with type 1 diabetes is up to three times higher and among individuals with type 2 

diabetes is two times higher [36]. One probable reason for higher prevalence of anxiety and 

depression among pregnant women with pre-existing diabetes might be due to this fact that being 

pregnant experiencing type 1 and 2 diabetes means more probable fetal, maternal and neonatal 

dangers [37, 38], so this might lead to more anxiety among pregnant women with preexisting 

diabetes. 

 

Based on the results of the multivariate analysis, lower self-efficacy and lower support from the 

spouse were predictors of anxiety and depression. According to Fu et al., lower self-efficacy and 

lower social support were factors affecting the level of anxiety among diabetic pregnant women 

[13]. Self-efficacy is a positive psychological construct that refers to the ability, judgment, and 

beliefs that are used in a specific situation to achieve a specific goal [39]. Higher self-efficacy 

among individuals with gestational diabetes is associated with higher self-confidence to overcome 
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anxiety and take preventive measures [40]. Social support might affect diabetic patients’ mental 

health both directly and indirectly by influencing their self-efficacy and clinical outcomes including 

glycemic control [41, 42].  

 

Lower medication adherence was one of predictors of depression in present study. Having poor 

adherence to medical treatment has been associated with depression in previous studies [43-45]. In 

a systematic review of 196 published studies, lower adherence was associated with concomitant 

depression [44]. Moreover, in a large-scale study among 4,463 patients with diabetes, major 

depression was associated with unhealthy diet, lower levels of physical activity, and lower 

adherence to hypoglycemic medications [45].  

 

Fear of hypoglycemia (which was another predictor of depression among diabetic pregnant women) 

is a psychological concern of diabetic patients and is defined as a degree of fear related to the 

occurrence of hypoglycemia and its complications [46]. High fear might lead to emotional stress 

and constant anxiety which can consequently cause a significant reduction in self‐rated quality of 

life assessments. This may initiate or increase depressive symptomology [47]. The results of present 

study are consistent with previous studies regarding the association between the fear of 

hypoglycemia with both anxiety and depression [11, 48, 49].  

 

Type of diabetes treatment was another predictor of depression in present study with lower rates of 

depression among participants who controlled their diabetes with insulin (compared to those who 

controlled their diet through diet). The association between insulin use and depression has been 

found to be inconsistent in previous studies. Consistent with present study, several studies have 

reported less depression or fewer depressive symptoms among diabetic patients who received 

insulin treatment [50-52], while others have reported higher depression rate among such individuals  

[53-55]. 

 

In relation to perceived economic status, those who said they had a fair economic status was a 

predictor of higher depression among diabetic pregnant women (compared to those with a good 

economic status). The existence of a social gradient or dose–response relationship between 

socioeconomic status (SES) and health outcomes, with weaker health outcomes among those with 

lower SES, has been discussed in the extant literature [56, 57]. Based on previous studies, 

depression is more prevalent at lower levels of SES among different populations [58-60] including 

diabetics patients [50], which concurs with the findings of the present study. 
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Limitations 

The findings of present study should be interpreted considering some limitations. These include the 

cross-sectional nature of the study (meaning that causality between the variables could not be 

determined), the use of self-report measures (which are subject to known methodological biases 

such as social desirability), and sampling from one province of Iran (which limits generalizability of 

findings to other Iranian pregnant women from other areas or to non-Iranian pregnant women).  

 

Conclusion 

In the present study, the frequency of both anxiety and depression were considerable among 

pregnant women with diabetes. Women with pre-pregnancy diabetes were at higher risk for both 

borderline and abnormal depression and anxiety compared to those with gestational diabetes. 

Therefore, pregnant women with diabetes should be evaluated for depression and anxiety in their 

first prenatal visit. Improving spousal social support as well as self-efficacy among pregnant women 

with diabetes may have significant protective roles in reducing anxiety. Improving self-efficacy, 

increasing medication adherence, reducing the fear of hypoglycemia, and improving the spouse’s 

social support are modifiable variables that may reduce depression among pregnant women with 

diabetes.  

 

Declaration: 

Ethics approval and consent to participate: All methods were performed in accordance with the 

relevant guidelines and regulations. The study protocol was reviewed and approved by the 

institutional review board and the ethics committee affiliated to Qazvin University of Medical 

Sciences (Decree code: IR.QUMS.REC.1402.057). All required permissions were obtained. 

Informed consent was provided. Prior to the study, information regarding the research objectives 

were explained, participation was voluntary, and participants were assured that all data collected 

would be confidential and anonymous.  

Consent for publication: Not applicable. 

Availability of data and materials: Data and materials will be provided via email to corresponding 

author. 

Competing interests: Non to declare. 

Funding: No funding received. 

Authors' contributions: Z.A. and H.R.S. contributed to the conception and design of the study,  

H.R.S. contributed to data collection, Z.A. contributed in data analysis and interpretation of data. 

Z.A. and H.R.S. drafted the manuscript. M.D.G provided contributions to the literature review and 

discussion and substantially edited the primary manuscript and prepared the final version of the 

                  



13 
 

manuscript. All authors revised the manuscript, agreed to be fully accountable for ensuring the 

integrity and accuracy of the study, and read and approved the final version of the manuscript to be 

published. All the authors met the criteria for authorship, and they are listed as co-authors on the 

title page. 

Guarantor: Corresponding author (ZA) is guarantor of this work. 

Acknowledgements: Research and Health Vice chancellors of Qazvin University of Medical 

Sciences and all participants are acknowledged.  

Trial registration: Not applicable 

 

References 

1. Lapolla A, Metzger BE. Gestational diabetes: A decade after the HAPO study: Karger 

Medical and Scientific Publishers; 2019. 

2. Cho NH, Shaw J, Karuranga S, Huang Y, da Rocha Fernandes J, Ohlrogge A, et al. IDF 

Diabetes Atlas: Global estimates of diabetes prevalence for 2017 and projections for 2045. Diabetes 

Research and Clinical Practice. 2018;138:271-81. 

3. Voaklander B, Rowe S, Sanni O, Campbell S, Eurich D, Ospina MB. Prevalence of diabetes 

in pregnancy among Indigenous women in Australia, Canada, New Zealand, and the USA: a 

systematic review and meta-analysis. The Lancet Global Health. 2020;8(5):e681-e98. 

4. Feig DS, Berger H, Donovan L, Godbout A, Kader T, Keely E, et al. Erratum to “Diabetes 

and pregnancy”. Canadian Journal of Diabetes. 2018;42(3):337. 

5. Chivese T, Hoegfeldt CA, Werfalli M, Yuen L, Sun H, Karuranga S, et al. IDF Diabetes 

Atlas: The prevalence of pre-existing diabetes in pregnancy – A systematic reviewand meta-

analysis of studies published during 2010–2020. Diabetes Research and Clinical Practice. 

2022;183:109049. 

6. Wang H, Li N, Chivese T, Werfalli M, Sun H, Yuen L, et al. IDF Diabetes Atlas: Estimation 

of global and regional gestational diabetes mellitus prevalence for 2021 by International 

Association of Diabetes in Pregnancy Study Group’s criteria. Diabetes Research and Clinical 

Practice. 2022;183:109050. 

7. Wilson CA, Newham J, Rankin J, Ismail K, Simonoff E, Reynolds R, et al. Is there an 

increased risk of perinatal mental disorder in women with gestational diabetes? A systematic review 

and meta-analysis. Diabetic Medicine. 2020;37(4):602-22. 

8. OuYang H, Chen B, Abdulrahman A-M, Li L, Wu N. Associations between gestational 

diabetes and anxiety or depression: a systematic review. Journal of Diabetes Research. 2021;2021. 

9. Sharma P, Singh N, Tempe A, Malhotra M. Psychiatric disorders during pregnancy and 

postpartum. Journal of Pregnancy and Child Health. 2017;4(317):2. 

10. Delanerolle G, Phiri P, Zeng Y, Marston K, Tempest N, Busuulwa P, et al. A systematic 

review and meta-analysis of gestational diabetes mellitus and mental health among BAME 

populations. eClinicalMedicine. 2021;38:101016. 

11. Salimi HR, Jalili S, Griffiths MD, Alimoradi Z. Fear of hypoglycemia and its predictive 

factors among diabetic pregnant women. Primary Care Diabetes. 2023;17(1):68-72. 

                  



14 
 

12. Azami M, Badfar G, Soleymani A, Rahmati S. The association between gestational diabetes 

and postpartum depression: A systematic review and meta-analysis. Diabetes Research and Clinical 

Practice. 2019;149:147-55. 

13. Fu F, Yan P, You S, Mao X, Qiao T, Fu L, et al. The pregnancy-related anxiety 

characteristics in women with gestational diabetes mellitus: why should we care? BMC Pregnancy 

and Childbirth. 2021;21(1):424. 

14. Lee KW, Ching SM, Devaraj NK, Chong SC, Lim SY, Loh HC, et al. Diabetes in pregnancy 

and risk of antepartum depression: a systematic review and meta-analysis of cohort studies. 

International Journal of Environmental Research and Public Health. 2020;17(11):3767. 

15. Mezuk B, Eaton WW, Albrecht S, Golden SH. Depression and type 2 diabetes over the 

lifespan: a meta-analysis. Diabetes Care. 2008;31(12):2383-90. 

16. Robinson DJ, Coons M, Haensel H, Vallis M, Yale J-F, Committee DCCPGE. Diabetes and 

mental health. Canadian Journal of Diabetes. 2018;42:S130-S41. 

17. Byrn MA, Penckofer S. Antenatal depression and gestational diabetes: a review of 

Maternaland fetal outcomes. Nursing for Women's Health. 2013;17(1):22-33. 

18. Rasmussen-Torvik LJ, Harlow BL. The association between depression and diabetes in the 

perinatal period. Current Diabetes Reports. 2010;10:217-23. 

19. Marchetti D, Carrozzino D, Fraticelli F, Fulcheri M, Vitacolonna E. Quality of life in 

women with gestational diabetes mellitus: a systematic review. Journal of Diabetes Research. 

2017;2017. 

20. Ahmadzade G, Sadeghizadeh A, Amanat S, Omranifard V, Afshar H. Prevalence of 

depression in pregnant women and its relationship with some socioeconomic factors. Med J 

Hormozgan Univ. 2007;10(4):329-34. 

21. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatrica 

Scandinavica. 1983;67(6):361-70. 

22. Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the Hospital Anxiety and 

Depression Scale: an updated literature review. Journal of Psychosomatic Research. 2002;52(2):69-

77. 

23. Montazeri A, Vahdaninia M, Ebrahimi M, Jarvandi S. The Hospital Anxiety and Depression 

Scale (HADS): translation and validation study of the Iranian version. Health and Quality of Life 

Outcomes. 2003;1(1):1-5. 

24. Schwarzer R, Jerusalem M. The general self-efficacy scale (GSE). Anxiety, Stress, and 

Coping. 2010;12(1):329-45. 

25. T. Asgharnejad, D.M. Ahmadi, V.E. Farzad, M.K. Khodapanahi, Psychometric 

properties of Sherer’s General Self-Efficacy Scale. Journal of Psychology. 2006; 10 (3): 

262–274. 

26. Thompson K, Kulkarni J, Sergejew A. Reliability and validity of a new Medication 

Adherence Rating Scale (MARS) for the psychoses. Schizophrenia Research. 2000;42(3):241-7. 

27. Aflakseir A. Role of illness and medication perceptions on adherence to medication in a 

group of Iranian patients with type 2 diabetes. Journal of Diabetes. 2012;4(3):243-7. 

28. Cox DJ, Irvine A, Gonder-Frederick L, Nowacek G, Butterfield J. Fear of hypoglycemia: 

quantification, validation, and utilization. Diabetes Care. 1987;10(5):617-21. 

29. Momeni M, Ziaee A, Ghorbani A. Predictors of hypoglycemia fear in patients with type 2 

diabetes under treatment of oral anti hyperglycemic agents. Iranian Journal of Endocrinology and 

Metabolism. 2016;18(1):28-36. 

                  



15 
 

30. Lee KW, Ching SM, Hoo FK, Ramachandran V, Chong SC, Tusimin M, et al. Prevalence 

and factors associated with depressive, anxiety and stress symptoms among women with gestational 

diabetes mellitus in tertiary care centres in Malaysia: a cross-sectional study. BMC Pregnancy and 

Childbirth. 2019;19:367. 

31. Ásbjörnsdóttir B, Vestgaard M, Do NC, Ringholm L, Andersen LLT, Jensen DM, et al. 

Prevalence of anxiety and depression symptoms in pregnant women with type 2 diabetes and the 

impact on glycaemic control. Diabetic Medicine. 2021;38(3):e14506. 

32. Do NC, Secher AL, Cramon P, Ringholm L, Watt T, Damm P, et al. Quality of life, anxiety 

and depression symptoms in early and late pregnancy in women with pregestational diabetes. Acta 

Obstetricia et Gynecologica Scandinavica. 2017;96(2):190-7. 

33. Ross GP, Falhammar H, Chen R, Barraclough H, Kleivenes O, Gallen I. Relationship 

between depression and diabetes in pregnancy: a systematic review. World Journal of Diabetes. 

2016;7(19):554. 

34. Marsella AJ, Yamada AM. Culture and mental health: An introduction and overview of 

foundations, concepts, and issues. Handbook of multicultural mental health: Elsevier; 2000. 3-24. 

35. Marsella AJ, White G. Cultural conceptions of mental health and therapy: Springer Science 

& Business Media; 2012. 

36. Roy T, Lloyd CE. Epidemiology of depression and diabetes: A systematic review. Journal of 

Affective Disorders. 2012;142:S8-S21. 

37. Ringholm L, Damm P, Mathiesen ER. Improving pregnancy outcomes in women with 

diabetes mellitus: modern management. Nature Reviews Endocrinology. 2019;15(7):406-16. 

38. Ornoy A, Becker M, Weinstein-Fudim L, Ergaz Z. Diabetes during pregnancy: A maternal 

disease complicating the course of pregnancy with long-term deleterious effects on the offspring. a 

clinical review. International Journal of Molecular Sciences. 2021;22(6):2965. 

39. Hopkins J, Miller JL, Butler K, Gibson L, Hedrick L, Boyle DA. The relation between 

social support, anxiety and distress symptoms and maternal fetal attachment. Journal of 

Reproductive and Infant Psychology. 2018;36(4):381-92. 

40. Wernand JJ, Kunseler FC, Oosterman M, Beekman AT, Schuengel C. Prenatal changes in 

parenting self-efficacy: Linkages with anxiety and depressive symptoms in primiparous women. 

Infant Mental Health Journal. 2014;35(1):42-50. 

41. Engidaw NA, Wubetu AD, Basha EA. Prevalence of depression and its associated factors 

among patients with diabetes mellitus at Tirunesh-Beijing general hospital, Addis Ababa, Ethiopia. 

BMC Public Health. 2020;20(1):266. 

42. Chan CKY, Cockshaw W, Smith K, Holmes-Truscott E, Pouwer F, Speight J. Social support 

and self-care outcomes in adults with diabetes: The mediating effects of self-efficacy and diabetes 

distress. Results of the second diabetes MILES – Australia (MILES-2) study. Diabetes Research 

and Clinical Practice. 2020;166:108314. 

43. Gonzalez JS, Peyrot M, McCarl LA, Collins EM, Serpa L, Mimiaga MJ, et al. Depression 

and diabetes treatment nonadherence: a meta-analysis. Diabetes Care. 2008;31(12):2398-403. 

44. Capoccia K, Odegard PS, Letassy N. Medication Adherence With Diabetes Medication: A 

Systematic Review of the Literature. The Diabetes Educator. 2015;42(1):34-71. 

45. Lin EHB, Katon W, Von Korff M, Rutter C, Simon GE, Oliver M, et al. Relationship of 

depression and diabetes self-care, medication adherence, and preventive care. Diabetes Care. 

2004;27(9):2154-60. 

                  



16 
 

46. Przezak A, Bielka W, Molęda P. Fear of hypoglycemia—An underestimated problem. Brain 

and Behavior. 2022;12(7):e2633. 

47. Barendse S, Singh H, Frier B, Speight J. The impact of hypoglycaemia on quality of life and 

related patient reported outcomes in Type 2 diabetes: a narrative review. Diabetic Medicine. 

2012;29(3):293-302. 

48. McConville A, Noser AE, Nelson EL, Clements MA, Majidi S, Patton SR. Depression as a 

predictor of hypoglycemia worry in parents of youth with recent‐onset type 1 diabetes. Pediatric 

Diabetes. 2020;21(5):909-16. 

49. Krawczyk J, Duda-Sobczak A, Zozulińska-Ziółkiewicz D. Fear of hypoglycaemia—from 

normality to pathology. Diagnostic criteria and therapeutic directions. Clinical Diabetology. 

2020;9(6):487-92. 

50. Bell RA, Smith SL, Arcury TA, Snively BM, Stafford JM, Quandt SA. Prevalence and 

correlates of depressive symptoms among rural older African Americans, Native Americans, and 

whites with diabetes. Diabetes Care. 2005;28(4):823-9. 

51. Katon W, Von Korff M, Ciechanowski P, Russo J, Lin E, Simon G, et al. Behavioral and 

clinical factors associated with depression among individuals with diabetes. Diabetes Care. 

2004;27(4):914-20. 

52. Mikailiūkštienė A, Juozulynas A, Narkauskaitė L, Žagminas K, Sąlyga J, Stukas R. Quality 

of life in relation to social and disease factors in patients with type 2 diabetes in Lithuania. Medical 

Science Monitor: International Medical Journal of Experimental and Clinical Research. 

2013;19:165. 

53. Noh J, Park J, Lee H, Kwon S, Lee S, Park J, et al. Depressive symptoms of type 2 diabetics 

treated with insulin compared to diabetics taking oral anti-diabetic drugs: A Korean study. Diabetes 

Research and Clinical Practice. 2005;69(3):243-8. 

54. Li C, Ford ES, Strine TW, Mokdad AH. Prevalence of depression among US adults with 

diabetes: findings from the 2006 behavioral risk factor surveillance system. Diabetes Care. 

2008;31(1):105-7. 

55. Al-Amer RM, Sobeh MM, Zayed AA, Al-Domi HA. Depression among adults with diabetes 

in Jordan: risk factors and relationship to blood sugar control. Journal of Diabetes and its 

Complications. 2011;25(4):247-52. 

56. Everson SA, Maty SC, Lynch JW, Kaplan GA. Epidemiologic evidence for the relation 

between socioeconomic status and depression, obesity, and diabetes. Journal of Psychosomatic 

Research. 2002;53(4):891-5. 

57. Riumallo-Herl C, Canning D, Kabudula C. Health inequalities in the South African elderly: 

The importance of the measure of social-economic status. Journal of the Economics of Ageing. 

2019;14:100191. 

58. Obeid S, Lahoud N, Haddad C, Sacre H, Akel M, Fares K, et al. Factors associated with 

depression among the Lebanese population: Results of a cross‐sectional study. Perspectives in 

Psychiatric Care. 2020;56(4):956-67. 

59. Fang M, Mirutse G, Guo L, Ma X. Role of socioeconomic status and housing conditions in 

geriatric depression in rural China: a cross-sectional study. BMJ Open. 2019;9(5):e024046. 

60. Xue Y, Lu J, Zheng X, Zhang J, Lin H, Qin Z, et al. The relationship between 

socioeconomic status and depression among the older adults: the mediating role of health promoting 

lifestyle. Journal of Affective Disorders. 2021;285:22-8. 

                  



17 
 

 

Table 1. Frequency of anxiety and depression among pregnant women with diabetes based on their 

diabetes type 

Variable Categories 

Total 

N (%) 

Pre pregnancy 

diabetes 

Gestational 

diabetes 
χ

2
 statistics (p- 

value) 
350 (100) 101 (28.9) 249 (71.1) 

Anxiety 

Normal 88 (25.1) 16 (15.8) 72 (28.9) 

7.34 (0.025) Borderline 182 (52.0) 56 (55.4) 126 (50.6) 

Abnormal 80 (22.9) 29 (28.8) 51 (20.5) 

Depression 

Normal 72 (20.6) 6 (5.9) 66 (26.5) 

18.61 (<0.001) Borderline 78 (22.3) 27 (26.7) 51 (20.5) 

Abnormal 200 (57.1) 68 (67.4) 132 (53) 

 

Table 2. Summary of participants’ characteristics and their association with anxiety and depression 

 Range Mean (SD) 

Results of ANOVA  

statistics (p-value) 

Anxiety Depression 

Age (in years) 20-44 31.00 (4.54) 1.164 (0.31) 3.21 (0.04) 

Gestational age 16-40 30.09 (4.07) 0.713 (0.49) 3.31 (0.04) 

Fear of 

hypoglycemia 
0-72 

15.70 

(13.66) 

7.84 

(<0.001) 
15.53 (<0.001) 

Medication 

adherence 
0-100 

30.94 

(16.25) 

45.65 

(<0.001) 

120.30 

(<0.001) 

Self-efficacy 10-40 24.37 (7.62) 
37.09 

(<0.001) 
53.02 (<0.001) 

Partner social 

support 
0-10 6.69 (2.62) 

40.31 

(<0.001) 
47.24 (<0.001) 

 Variable No (%) 

Results of χ
2
 statistics 

 (p-value) 

Anxiety Depression 

Educational status 

Under high school 

Diploma 
166 (47.4) 

25.16 (<0.001) 
23.79 

(<0.001) High school diploma 122 (34.9) 

Academic degree 62 (17.7) 

Job 
Employed 52 (14.9) 

6.56 (0.04) 
10.08 

(0.006) Housewife 298 (85.1) 

Perceived family 

economic status 

Poor 82 (23.4) 

24.20 (<0.001) 
23.23 

(<0.001) 
Fair 230 (65.7) 

Good 38 (10.9) 

Gravid 

1 193 (55.1) 

47.98 (<0.001) 
41.98 

(<0.001) 

2 106 (30.3) 

3 33 (9.4) 

4≤ 18 (5.2) 

Infertility history 
No 301 (86.0) 

0.43 (0.81) 0.63 (0.73) 
Yes 49 (14.0) 
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Diabetes treatment 

Diet 137 (39.1) 

14.34 (0.03) 13.26 (0.04) 

Insulin 160 (45.7) 

Oral hypoglycemic 

drugs 
16 (4.6) 

Diet and drug 37 (10.6) 

Hypoglycemic 

history 

No 222 (63.4) 
0.71 (0.70) 9.81 (0.007) 

Yes 128 (36.6) 

 

Table 3. Results of multivariable
#
 multinomial logistic regression 

 Predictors B S.E. p OR (95% CI) 

Anxiety * 

Borderline 
Self-efficacy 

-0.08 0.02 <0.001 
0.92 (0.88; 0.96) 

Partner social support 
-0.33 0.09 <0.001 

0.72 (0.60; 0.86) 

Abnormal 
Self-efficacy 

-0.10 0.03 0.001 
0.91 (0.86; 0.96) 

Partner social support 
-0.39 0.10 <0.001 

0.68 (0.56; 0.82) 

Depression* 

Borderline 

Fear of hypoglycemia 
0.05 0.02 .002 

1.06 (1.02; 1.09) 

Self-efficacy 
-0.07 0.03 .026 

0.94 (0.88; 0.99) 

Partner social support 
-0.40 0.12 .001 

0.67 (0.53; 0.85) 

Diabetes type 

(pregnancy vs. pre-

pregnancy diabetes) 

-1.30 0.58 .024 
0.27 (0.09; 0.84) 

Diabetes treatment 

(Insulin vs. diet) 
-1.22 0.51 0.016 

0.30 (0.11; 0.80) 

Abnormal 

Fear of hypoglycemia 
0.05 0.02 0.001 

1.06 (1.02; 1.09) 

Medication adherence 
0.05 0.02 0.016 

1.05 (1.01; 1.09) 

Self-efficacy 
-0.15 0.03 <0.001 

0.86 (0.82; 0.91) 

Partner social support 
-0.48 0.12 <0.001 

0.62 (0.49; 0.78) 

Diabetes type  

(pregnancy vs. pre-

pregnancy diabetes) 

-1.37 0.56 .015 
0.26 (0.09; 0.77) 

Perceived family 

economic status  

(Fair vs. good) 

1.123 0.52 .030 
3.08 (1.12; 8.49) 

Diabetes treatment 

(Insulin vs. diet) 
-1.54 0.49 .001 

0.21 (0.08; 0.55) 

#Significant variables from univariable analysis reported in Table 2 were entered as independent variable in each model. 

*Normal group was set as reference 

S.E. = Standard error 
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