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ABSTRACT

Objective: Gestational diabetes during pregnancy causes many adverse effects in
mothers and affects them in various aspects. The aim is to investigate the impact of
gestational diabetes during the course of pregnancy on patients’ quality of life, de-
pression and anxiety levels, and sexual functions.

Material and Methods: The study was conducted on 131 third-trimester pregnant
women (healthy pregnant women: 79, patients with GDM: 52) by using the WHO Quali-
ty of Life-BREF (WHOQOL-BREF), Female Sexual Function Index (FSFI), Beck Depres-
sion Inventory (BDI), and Beck Anxiety Inventory (BAI) between September 2020 and
August 2021. The patients with GDM were then divided according to their treatment
strategies (Lifestyle Modification: 43 and Insulin Therapy: 9) for further evaluations.

Results: Healthy pregnant women have a higher score (69.30+14.68) on the general
health domain of WHOQOL-BREF than patients with GDM (63.22+18.25) with statis-
tical significance (p=0.037). The Insulin Therapy Group has a significantly (p=0.008)
lower psychological health score (60.18+18.05) on the psychological health domain
of WHOQOL-BREF than the Lifestyle Modification Group (76.06+15.05). There was no
significant difference in FSFI, BAI, BDI, and other domains of WHOQOL-BREF scores
between the two groups and treatment strategies.

Conclusion: Suffering from GDM or using different treatment options has no impact
on patients’ quality of life, levels of depression or anxiety, or sexual function.
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INTRODUCTION

Diabetes Mellitus (DM) is a disease of glucose metabolism and
occurs in pregnant women in three groups such as pre-gestation-
al diabetes (diagnosed before the onset of pregnancy, e.g. Type
1 and Type 2 DM), gestational diabetes (diagnosed at any time
during the antenatal period but not expected to persist postpar-
tum), and diabetes in pregnancy (firstly diagnosed in pregnant
women with hyperglycemia and meeting WHO criteria for diabe-
tes in the non-pregnant state)."!

According to the most recent (2021) International Diabetes
Federation records, gestational diabetes mellitus (GDM) affects
approximately 16% of pregnancies worldwide.?! Struggling with
a health condition such as gestational diabetes during a delicate
process of pregnancy affects the patient’s quality of life, anxiety,
depression status, and sexual function.®-

Studies have shown that quality of life may be affected in
patients with gestational diabetes due to concerns about their
health and that of the newborn, requiring close follow-up for tak-
ing control of the disease and using regular insilin. In addition,
pregnant women with GDM are aware of the fact that uncon-
trolled disease could be the cause of pregnancy complications
and adverse neonatal outcomes, which increases their anxiety
and depression levels." A few recent studies declared that pa-
tients with gestational diabetes also experience sexual function
problems.

The literature is limited for such a complex disease that affects
the individual’s life in various aspects. In our study, we aimed to
investigate the impact of gestational diabetes on patients’ lives in
different dimensions such as quality of life, anxiety and depres-
sion levels, and sexual function by comparing patients with ges-
tational diabetes and the control group during their pregnancy
period with validated, unbiased, accepted questionnaires.

MATERIAL AND METHODS
Study Design and Setting

This study was performed on 131 participants at the education
and research hospital between 15t of September 2020 to 30™" of
August 2021. The protocol has been reviewed and approved by
the Clinical Research Ethics Committee of the Hospital (approval
number: 2020/0500). All procedures were carried out in accor-
dance with the ethical rules and the principles of the Declaration
of Helsinki.

Patients who attended the obstetrics outpatient clinic for reg-
ular checkups were selected voluntarily for the study. After writ-
ten informed consent was obtained from all participants, patients
were asked to complete validated Turkish forms of the World
Health Organization Quality of Life—BREF (WHOQOL-BREF),
Female Sexual Function Index (FSFI), Beck Depression Inventory
(BDI), and Beck Anxiety Inventory (BAI). The questionnaires were
completed by participants after being interviewed and given clear
instructions by two of the authors (Satir Ozel, Loclar Karaalp), re-
ducing the problems that can arise in a self-completion approach
to such a long questionnaire.
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Study Population

The inclusion criteria were women who were older than 20 years
of age, had third-trimester pregnancy, had been sexually active with
the same partner for at least 6 months, and had a 75 g oral glucose
tolerance test (OGTT) at least 4 weeks ago at 24—28 weeks.

The exclusion criteria were women currently diagnosed with
type 1 and type 2 DM, situations where sexual intercourse is not
recommended such as placenta previa, premature rupture of mem-
branes, threatened premature birth, those who use drugs that may
affect sexual functions (antihypertensive, antidepressant, anxiolytic
drugs, etc.), those with diagnosed psychological diseases (depres-
sion, schizophrenia, neurosis, etc.), alcohol and substance addiction,
pregnancies after rape, hospitalization in the last 30 days, and pa-
tients who could not be together with their partner in the last month.

Sampling Method

Pregnant women were divided into two different groups as the control
group and patients with GDM according to the results of the 75 g
OGTT performed at 24-28 weeks of gestation. After fasting for ap-
proximately 8 hours, patients were given 75 g glucose and blood glu-
cose levels were measured at zero (fasting), first, and second hours.
According to the results, the diagnosis of gestational diabetes was
excluded in values lower than 92 mg/dl at the zero hour, 180 mg/dl
at the first hour, and 153 mg/dI at the second hour, and the pregnant
women were considered healthy in this respect.® If one value is high-
er than the cut-off levels, patients have been diagnosed with GDM.
Hemoglobin A1c (HbA1c), also known as glycosylated hemoglobin,
levels of patients with GDM were also recorded.

Both groups were compared in terms of the difference in sexual func-
tion score, anxiety score, depression score, and quality of life score, and
the effect of the presence of gestational diabetes on the scores was in-
vestigated. In addition, the group with GDM was divided into 2 subgroups
according to the type of treatment, such as the lifestyle modification group
and the insulin therapy group (in addition to lifestyle modification), and
compared in terms of the effect of the treatment method on the scores.

Instruments

In our study, the Turkish validation and reliability of the World Health
Organization Quality of Life—BREF (WHOQOL-BREF), Female
Sexual Function Index (FSFI), Beck Depression Inventory (BDI), and
Beck Anxiety Inventory (BAI) were used.!*-'2

The WHOQOL-BREF test is an unbiased test providing clinicians
with an evaluation of the quality of life (QoL) in both healthy and ill
patients. It consists of 26 questions in 4 domains: physical (somatic),
psychological, social relationships, and environmental. Responses
are scored from 1 to 5, and a cumulative score is obtained for each
domain. The total score is not calculated. A higher score represents
better QoL as specified by the respondent.l¥ In the validated WHO-
QOL-BREF, the 27" question is a national question and has not been
included in the scoring, and the 1t and 2™ questions were calculated
as the general health score, unlike the original.

FSFI is a questionnaire used for clinical research by evaluating

many aspects of female sexual function, with 19 questions consisting
of 6 domains such as desire, arousal, lubrication, orgasm, satisfac-
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Table 1: Demographic data

Control group (n=79) Patient with GDM group (n=52) p

Age 29.4+5.3 31.7+5.1 0.013
Spouse age 33.4+6.6 34.415.8 0.388
Duration of marriage (year) 6.2+5.6 6.9+5.3 0.465
Gravida 0.120

1 35 (44.3%) 17(32.7%)

2 18 (22.8%) 15 (28.8%)

3 18 (22.8%) 8 (15.4%)

4 2 (2.5%) 7 (13.5%)

5 5 (6.3%) 4 (7.7%)

6 1 (1.3%) 0 (0%)

7 0 (0%) 1 (1.9%)
Parity 0.252

0 37 (46.8%) 20 (38.5%)

1 23 (29.1%) 16 (30.8%)

2 16 (20.3%) 12 (23.1%)

3 1 (1.3%) 4 (7.7%)

4 2 (2.5%) 0 (0%)
Abortion 0.576

0 65 (82.3%) 40 (76.9%)

1 11 (13.9%) 10 (19.2%)

2 2 (2.5%) 1 (1.9%)

3 1 (1.3%) 0 (0%)

4 0 (0%) 1 (1.9%)
Number of vaginal birth 0.521

0 47 (59.5%) 36 (69.2%)

1 18 (22.8%) 9 (17.3%)

2 11 (13.9%) 4 (7.7%)

3 6 (3.8%) 3 (5.8%) 0.026
Number of cesarean birth

0 65 (82.3%) 34 (65.4%)

1 11 (13.9%) 8 (15.4%)

2 3 (3.8%) 8 (15.4%)

3 0 (0%) 2 (3.8%)
Current body mass index (BMI) 29.9+5.08 31.3+5.6 0.165
Pregestational BMI 25.4+5.05 27.1£5.32 0.081
Planned pregnancy 61 (77.2%) 33 (63.5%) 0.087
Education 0.588

lliterate 1 (1.3%) 2 (3.8%)

Primary and secondary school 30 (38%) 20 (38.5%)

High school 17 (21.5%) 14 (26.9%)

University and postgraduate 31 (39.2%) 16 (30.8%)
Spouse education 0.709

lliterate 1(1.3%) 1(1.9%)
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Table 1 (cont): Demographic data

Patient with GDM group (n=52) p

Control group (n=79)

Primary and secondary school 29 (36.7%) 24 (46.2%)

High school 24 (30.4%) 14 (26.9%)
University and postgraduate 25 (31.6%) 13 (25%)
Employment 0.840
Employed 21 (26.6%) 13 (25%)
Unemployed 58 (73.4%) 39 (75%)
Spouse employment 0.654
Employed 77 (97.5%) 51 (98.1%)
Unemployed 2 (2.5%) 1(1.9%)
Monthly income of house 0.271
Income below minimum wage 14 (17.7%) 12 (23.1%)
Income between minimum wage and triple 56 (70.9%) 30 (57.7%)
Income beyond three fold minimum wage 9 (11.4%) 10 (19.2%)
Gestational week of when questionnaire filled in 35.4+3.35 35.4+3.21 0.980
Gestational week of at 75 gr OGTT 26.1+1.52 25.9+1.21 0.320
0" hour blood glucose level (mg/dl) 80.7+6.44 97.2+21.66 0.000
15 hour blood glucose level (mg/dl) 120.5+28.62 189.41+32.94 0.000
2" hour blood glucose level (mg/dl) 106.5+22.98 148.6+38.06 0.000

GDM: Gestational diabetes mellitus; OGTT: Oral glucose tolerance test.

tion, and pain. Each domain is scored according to respondents’ an-
swers, with a minimum to maximum range of 1-5, 0-5, 0-5, 0-5, 0-5,
and 0-5 respectively, resulting in an additive score range of 2—36. If
the total score is <26, it suggests a risk for sexual dysfunction.!"*!

Beck Depression Inventory is a clinically used self-report screen-
ing inventory comprising 13 cognitive and 8 somatic multiple-choice
questions to measure the seriousness of depression. Each question
is scored on a scale of 0—3 according to the respondent’s answer to
the statements. The total score represents the severity of the depres-
sion. The cut-off points for severity scores are: 0-9 minimal; 10-16
mild; 17—-29 moderate; and 30—63 severe.!'518

Beck Anxiety Inventory is a self-report questionnaire consisting of
21 questions used to document anxiety levels clinically. Each ques-
tion is rated on a 4-point Likert scale ranging from 0-3, and the total
obtained score range is 0-63. A total score of 0—21 is determined
as low anxiety, 22—-35 as moderate anxiety, and 36—63 as potential-
ly concerning levels of anxiety (severe).l'”! Validation and reliability
were studied in the Turkish population.!

Statistical Analysis

One-sample Kolmogorov-Smirnov test was used to check whether the
data showed normal distribution for numerical variables. Meanz+stan-
dard deviation was found in data with normal distribution, and median
(interquartile range (IQR)) values were recorded in data without normal
distribution. Numerical variables were compared with Student’s t-test
when parametric test criteria were met. In the absence of these cri-
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teria, the Mann-Whitney U test was used. Pearson Chi-Square Test
and Fisher’s Exact Test were used to determine whether there was
a difference between the percentages of categorical variables. For all
tests, the probability of a first type error was a=0.05. Statistical analysis
of the study was performed using IBM SPSS 22.0 package program.

RESULTS

According to the OGTT results, 79 healthy participants in the control
group and 52 participants in the GDM patient group were included in
the study. The demographic data of both groups participating in the
study are documented in Table 1. Patient age and number of cesar-
ean sections were statistically significantly higher in the GDM group
than in the control group.

The questionnaire results are documented in separate sections
in Table 2. The general health score of WHOQOL-BREF was signifi-
cantly higher in the control group than in the GDM group. In contrast,
no statistically significant difference was observed between both
groups in terms of FSFI, BDI, and BAI scores.

The subgroup data analysis is documented in Table 3. In Group
2, 43 patients were treated with diet and exercise, while 9 patients
used insulin in addition to diet and exercise. No patients were tak-
ing oral antidiabetic drugs. For GDM patients, a subgroup analysis
was performed between those treated with lifestyle modification and
those receiving insulin therapy. The psychological health score of
WHOQOL-BREF was found to be significantly lower in the insulin
therapy group, while no difference was found in all other domains.
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Table 2: WHOQOL-BREF, BDI, BAl and FSFI scores between

main groups

Control Patient with p
group GDM group
(n=79) (n=52)

BAI total score 12.25+8.86 9.58+7.52 0.075
Low anxiety 66 (83.5%) 49 (94.2%)

Moderate 12 (15.2%) 3 (5.8%) 0.174
Severe 1(1.3%) 0 (0%)

FSFI total score 15.91+10.54  13.45+10.68 0.197
Desire 2.71+1.16 2.35+1.01 0.099
Arousal 2.31+1.65 1.96+1.67 0.236
Orgasm 2.46+2.09 2.07+2.14 0.362
Lubrication 2.89+2.14 2.46+2.21 0.344
Satisfaction 3.07+2.50 2.53+2.52 0.249
Pain 2.45+2.03 2.06+2.07 0.338

BDI total score 9.65+7.23 10.75+7.72 0.407
Minimal 45 (57%) 28 (53.8%)

Mild 20 (25.3%) 17 (32.7%) 0.736
Moderate 13 (16.5%) 6 (11.5%)
Severe 1(1.3%) 1 (1.9%)

WHOQOL-BREF
General health 69.30+14.68  63.22+18.25  0.037
Physical health 63.56+16.97  61.60+16.89  0.519
Psychological health ~ 72.04+12.69 73.31+16.56  0.621
Social relationship 56.96+15.82 55.12+13.97  0.498
Social environment 69.38+13.58 64.72+16.01 0.076

GDM: Gestational diabetes mellitus; BAI: Beck anxiety inventory; FSFI:
Female Sexual Function Index; BDI: Beck Depression Inventory; WHO-
QOL-BREF: World Health Organization Quality of Life—BREF.

DISCUSSION

There are many studies in the literature investigating the impact of
gestational diabetes on QoL. However, these studies are mostly
qualitative studies performed by interviews with GDM patients about
their experience over the course of pregnancy.!'®'® Quantitative stud-
ies are rare but are tending to increase.

Pantzartzis et al.?® showed that the WHOQOL-BREF social
environment score of the control group (30.8+3.4) was significantly
higher than that of patients with GDM (28.5+3.9). They claim that the
diagnosis of GDM affects the QoL of pregnant patients in the third tri-
mester negatively. Iwanowicz-Palus et al." supported this argument
with a study of 676 patients in Poland. The study showed that pa-
tients with GDM had worse quality in all domains of WHOQOL-BREF
(general quality of life, general health, physical health, psychological,
social relationships, and environment).

In our study, the general quality of life score was significantly
higher in the control group compared to patients with GDM, while in
the other domains no significant results were obtained. This result
is also supported by a recent meta-analysis, which states that QoL
would be significantly compromised as patients cope with GDM.¥! It
is clear that having GDM during pregnancy affects a patient’s quality
of life. At this point, it can be suggested that the patients should be
examined carefully and supported in each outpatient follow-up visit.

Our patients with GDM were divided into two groups according
to their treatment options, such as lifestyle modification. In our study,
WHOQOL-BREF scores were higher in patients with lifestyle modi-
fication compared to those on insulin. When WHOQOL-BREF was
evaluated in detail, the psychological domain was significantly high-
er (p=0.008) in GDM patients controlled with diet. This outcome is
supported by a study of 339 participants conducted in 2019, which
demonstrates higher general quality of life and psychological scores
in patients with GDM controlled by diet and exercise compared to
those controlled by diet and insulin treatment.??

In another study with 114 patients with GDM, it was shown that
the general health score and physical activity scores were significant-
ly higher in the patients with GDM treated only with diet.’®! On the oth-
er hand, Pantzartzis et al.?” stated that the type of treatment of GDM
does not seem to have a further effect on the QoL of the subgroup
of patients with GDM. In addition, Abolfathi et al.?®! showed in 2021
that low-income patients with GDM had worse psychological scores.

Although pregnancy is the most joyful time of expectation, coping
with complications can cause significant psychological challenges
for women. It is expected that psychological domain scores would
be higher in patients knowing that complications could be controlled
with easy and accessible treatment methods such as diet and exer-
cise because insulin therapy is an expensive treatment option and
requires commitment.

Many physicians have studied female sexual dysfunction (FSD)
and diabetes in the literature. However, there are a limited number
of studies that investigated FSD and GDM, and their results are
controversial. Souza et al.* investigated the FSFI results of sec-
ond-trimester patients with GDM and compared them with low-risk
pregnancies. They stated that although all domains have a higher
score of FSFI in the low-risk pregnancy group, only the total score
and orgasm domain were statistically significant. On the other hand,
in another study investigating FSD with a different questionnaire
(Golombok-Rust Inventory of Sexual Satisfaction) in Tirkiye, it was
shown that sexual functions of third-trimester patients with GDM are
better than those of healthy pregnant women.4 In another study,
Ribeiro et al.?® claimed that the sexual function of 87 third-trimester
pregnant women with and without gestational diabetes did not differ
according to the FSFI survey. The same author also stated that over-
weight women with GDM in the third trimester have worse FSD than
normal-weight women with GDM.2®!

In our study, we have not found a significant difference in sexu-
al dysfunction between patients with and without GDM during their
third trimester. In addition to that, the fact that FSFI scores are be-
low 26 in both groups means that all participant women have poor
sexual functions. This may be attributed to the stress of pregnan-
cy itself and the difficulty of disclosing their thoughts as a cultural
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Table 3: Subgroup analysis due to treatment method

Lifestyle modification group Insulin therapy group P
(n=43) (n=9)

HbA1c 5.79+0.52 5.74+0.62 0.809

Age 31.35+4.59 33.78+7.19 0.200

Spouse age 34.02+5.61 36.33+7.17 0.290

Duration of marriage (year) 6.83+5.22 7.50+6.32 0.740

Current BMI 31.28+5.85 31.51+5.06 0.913

Pregestational BMI 26.55+5.43 29.46+4.19 0.138

0™ hour blood glucose level (mg/dl) 93.88+12.77 112.56+42.56 0.227

15t hour blood glucose level (mg/dl) 187.60+£35.18 199.13+13.93 0.369

2" hour blood glucose level (mg/dl) 145.71+£39.72 163.88+24.50 0.220

BAI total score 8.81+7.18 13.22+8.51 0.111
Low-anxiety 41 (95.3%) 8 (94.2%)

Moderate 2 (4.7%) 1 (5.8%) 0.450
Severe 0 (0%) 0 (0%)

FSFI total score 13.14+11.11 14.97+8.67 0.592
Desire 2.31+1.06 2.53+0.78 0.491
Arousal 1.99+1.75 1.83+1.31 0.874
Orgasm 1.96+2.16 2.62+2.06 0.524
Lubrication 2.47+2.29 2.43+1.90 0.551
Satisfaction 2.42+2.63 3.02+2.01 0.694
Pain 1.96+2.10 2.53+1.94 0.777

BDI total score 10.02+6.20 14.22+12.73 0.360
Minimal 25 (58.1%) 3 (33.3%)

Mild 14 (32.6%) 3 (33.3%) 0.082
Moderate 4 (9.3%) 2 (22.2%)
Severe 0 (0%) 1 (11.1%)

WHOQOL-BREF
General health 63.66+19.05 61.11+14.58 0.707
Physical health 61.69+16.94 59.92+17.56 0.746
Psychological health 76.06+15.05 60.18+18.05 0.008
Social relationship 56.27+13.11 49.62+17.35 0.197
Social environment 65.84+16.28 59.37+14.23 0.275

BMI: Body Mass Index; BAI: Beck anxiety inventory; FSFI: Female Sexual Function Index; BDI: Beck Depression Inventory; WHOQOL-BREF: World Health

Organization Quality of Life—BREF.

feature. Patients might not clearly express their complaints; they
hide their sexual problems and do not share them easily. Finally,
treatment variation of GDM has shown no significant differences in
sexual function in our results.

The American College of Obstetricians and Gynecologists Com-
mittee Opinion recommends the use of a depression inventory at
least once during pregnancy or the first year postpartum to document
new-onset depression related to pregnancy.?”
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In 2018, Pace et al.®® showed in their retrospective study with
a high number of participants that GDM increased the incidence of
depression by 2-fold in the second and third trimesters of pregnancy.
The same study also revealed that GDM is a risk factor for depres-
sion in the first year postpartum and beyond. Another study in 2015
compared depression scores of diabetes type 1, diabetes type 2, and
GDM. They claimed that although there is an association between di-
abetes and depression, the correlation is not significant, and approx-
imately 13% of the GDM patients experienced severe depression.
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This ratio is significantly lower than that of other type 1 and type 2
DM groups.?? Gezging et al.t% investigated BDI scores between glu-
cose tolerance abnormality and depression in 24-28-week pregnant
women and found that BDI scores were significantly higher in the
group with abnormal glucose results. However, the subgrouping of
the patients was based on the results of the 50 g glucose intolerance
test, but the confirmation of GDM was not performed following the
100 g glucose intolerance test.

In the literature, there is only one study investigating the BDI
score of patients with or without GDM during the course of pregnan-
cy. Keskin et al.®" claimed that there are no statistically significant
differences between the two groups. In our study, we also found that
there is no significant difference between patients with GDM and the
control group in their BDI scores. Furthermore, GDM treatment differ-
ences have no statistically significant effect on the depression scores
of the subgroups. The cut-off score of BDI is determined as 17 in an
analysis of the validity and reliability of its use in Turkish university
students, which means above 17 demonstrates clinical depression.
B2 In our study, all groups have BDI scores lower than this value.
Further studies are needed to reveal the relationship between GDM
and depression during pregnancy.

The relationship between anxiety and GDM is controversial, and
it is not clear which one causes the other. Many studies support that
anxiety causes many hormonal dysregulations, such as increased se-
cretion of cortisol and insulin resistance, leading to GDM.%34 |n a study
of 1,426 singleton pregnancies, it was shown that GDM was higher in
patients with anxiety than in those non-anxious ones.s] In contrast,
some studies determined that GDM is also a reason for the develop-
ment of anxiety. Lee et al.®® showed that the prevalence of anxiety is
higher among GDM patients in their cross-sectional study with 526 par-
ticipants using the Depression, Anxiety, and Stress 21 questionnaire.
In addition, they found that the risk of developing anxiety increases in
GDM patients of younger ages.*® The same study group also found
a positive relationship between neonatal respiratory distress and the
presence of depression symptoms in patients with GDM one year later.
871 A recent meta-analysis declared that patients with GDM have a sig-
nificantly higher risk of developing postpartum depression.®

Our study is unique in that we used the BAI to determine the anx-
iety level of the patients. In our study, there is no significant difference
between the control group and patients with GDM.

In the literature, Hui et al.®® claimed that the patients whose dia-
betes was regulated with insulin during pregnancy have higher anxi-
ety about diet management compared to those who received only diet
treatment. As we evaluated subgroups of GDM treatment strategies,
insulin users have higher BAI scores than the diet-regulated group, but
this was not statistically significant. This result is supported by Langer
and Langer,*% who found that there is no significant impact of insulin
usage on negative mood in GDM patients compared to diet treatment.

Our study is unique in that it is the first study to evaluate different
aspects of specified diabetes patients who are pregnant using four
different validated questionnaires (WHOQOL-BREF, FSFI, BDI, BAI).
The most important limitation is that the investigation is specified
solely to the third trimester of pregnancy, and no previous question-
naire scores have been provided pre-pregnancy. Another limitation
is the relatively small sample size. The patients’ group was divided

into two treatment subgroups, so the reduced sample size may lead
to insignificant statistical results. Finally, the study was conducted in
a specific cultural community, so heterogeneous results may occur
when compared to worldwide results.

Our recommendation for future studies is to explore the anxiety,
depression, QoL, and sexual functions of this targeted group with a
more multicultural, multicenter approach and more participants. In
addition, they might investigate the comparison of anxiety, depres-
sion, QoL, and sexual functions in patients with pre-gestational dia-
betes, GDM, and healthy populations.
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