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Introduction

Abstract

Background: Quality of life (QoL) of women with gestational diabetes mellitus (GDM) is one
of the fundamental issues and public health challenges. This study examines the QoL among
pregnant women with GDM through a systematic review and meta-analysis.

Methods: A search was conducted in Scopus, PubMed, and the Web of Science databases
for articles published until Jan 30, 2024. Manual searches of gray literature, Google Scholar,
reference checks, and citation checks were conducted. The JBI’s Critical Appraisal Checklist for
Analytical Cross-Sectional Studies was utilized to assess the quality of the articles’ reporting. The
random model implemented in Stata software (version 16; Stata Corp.) was utilized to conduct
the meta-analysis.

Results: Among the 516 studies obtained from the literature, only 15 were deemed suitable
for inclusion. Most studies (73.3%) were conducted in nations with high-income levels.
Additionally, general QoL was assessed in most studies (11 studies). The SF-36 and WHOQOL-
BREF questionnaires were the most often utilized. Based on the SF-36 measure, there was no
statistically significant difference in the QoL of patients with GDM compared to the control group
in most of dimensions. The WHOQOL-BREF instrument was utilized to estimate the QoL score
at 49.69. The EQ-5D-5L tool revealed a difference in QoL scores between the GDM and control
groups (MD =-7.40). The research findings were highly heterogeneous. The median evaluation
score for the reporting quality of the articles was calculated to be 5, with a mean of 4.8 out of 7.
Conclusion: The results of the present study showed that GDM reduces the QoL of pregnant
women, especially in terms of mental and social health. Therefore, interventions and support
programs should be designed and implemented to improve these women’s QoL.

by factors such as geographical location, characteristics

Chronic diseases are a significant concern in modern
society, both in terms of health and treatment. Diabetes
is a prevalent chronic condition and a significant health
concern worldwide. ' This metabolic ailment commonly
presents as asymptomatic during its initial phases, with its
primary manifestation being chronic hyperglycemia. This
condition leads to the development of diseases and damage
in multiple organs concurrently with the elevation of
blood sugar levels.* Gestational diabetes mellitus (GDM)
is a significant kind of diabetes that raises the likelihood of
diabetes in the mother after pregnancy, as well as causing
difficulties for both the mother and the fetus during and
after pregnancy.”” The occurrence of GDM ranges between
1%-14% during pregnancy, and this variation is influenced

of the population being investigated, variations in data
collection methods, non-random selection of women, and
the diagnostic criteria employed.®?

The quality of life (QoL) of people with GDM is
an essential and fundamental concern. ' QoL is a
multidimensional, subjective, complex concept and a
complete and adaptable process encompassing all areas of
peoples lives. In other words, QoL is a distinct individual
perception and a means of expressing ones thoughts
regarding health or other aspects of life. This procedure
is evaluated using standardized instruments to analyze
people’s viewpoints.'"? It is critical to take into account
the broad and detrimental impacts of GDM on pregnant
women’s QoL since the disease’s progression and lack of
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therapy will harm patients’ QoL in numerous ways.'*"

In recent years, numerous studies on the impact of GDM
on the QoL of expectant women have been conducted;
however, these studies were limited in scope and utilized a
smaller sample size. Moreover, based on the results of the
results of initial literature review and our best knowledge,
despite the limited number of literature reviews available
in this field, so far, a systematic review and meta-analysis
study that specifically and comprehensively evaluated
the issue of QoL among pregnant women with GDM is
not available. As a result, they cannot offer precise and
helpful information for macro decision- and policy-
making. A methodical summary of the findings of these
investigations can obtain the data required for macro-level
policy and decision-making. The current study is a meta-
analysis and systematic review of QoL in pregnant women
with GDM.

Materials and Methods

This study is a systematic review and meta-analysis
designed and conducted to estimate the QoL of pregnant
women with GDM and the impact of GDM on the QoL of
mothers in 2023. Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) was used as the
guideline for this study. '

Search strategy

The current study’s search strategy was developed and
implemented by an experienced and highly knowledgeable
librarian under the supervision of a subject matter expert
(Supplementary file 1 - Search strategy). The necessary
information was gathered by searching related terms
in Mesh in PubMed, Scopus, and the Web of Science
databases. Articles published up until January 30, 2024,
were searched. In addition, we ran a manual search in
Google Scholar to discover and include more published
works. Following the removal of publications with poor
relationships to the study’s aims and the selection of
original papers, additional steps were taken to ensure the
validity of identifying and reviewing the existing articles.
These steps included checking references, citations, and
gray literature.

Inclusion and exclusion criteria

Inclusion criteria

e  The analysis included all international publications
published in English that discussed the QoL of
mothers with GDM and the effect of GDM on the
QoL of pregnant women.

Exclusion criteria

e  Studies that did not report quantitative measures of
QoL status.

e Interventional studies aimed at improving the QoL of
pregnant women with GDM

e  Research and reports that do not provide full text or
that are inaccessible

e  Studies presented at conferences

Selection/screening of studies

Two research team members conducted the entire
article selection and screening process autonomously.
The initial phase involved resolving disputed cases
through discussion. If further skill and information were
needed, the cases were forwarded to a third party. First,
all article titles were examined, and those that did not
align with the study’s goals were removed. Next, studies
deemed inappropriate or irrelevant were eliminated
after thoroughly analyzing the papers’ abstracts and full
texts. Endnote X5 was utilized for organization, duplicate
detection, and title and abstract verification. Utilizing
a PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flowchart, the selection and
screening procedure outcomes were documented.

Evaluation of the reporting quality of articles

Using the JBIs Critical Appraisal Checklist for Analytical
Cross-Sectional Studies, two evaluators independently
evaluated each article’s reporting quality during the full-
text screening stage. JBI's critical evaluation tools aim to
assess a study’s methodological quality and ascertain how
well it has handled the potential for bias in its planning,
execution, and analysis. The cross-sectional analysis
study evaluation tool consists of eight questions. The
third question of the instrument, “Was the exposure
measured validly and reliably?” was eliminated because
it did not apply to any of the case studies in the current
study. Instead, seven questions were used to evaluate
the articles. The options for this instrument are yes, no,
opaque, and unrelated. The consensus of two evaluators
determined each article’s final evaluation score, which
ranged from 0 to 7 (the number of “yes” options). In order
to resolve disagreements between the two evaluators, a
third evaluator was consulted.

Extracting the data

Using Microsoft Office Word 2013, a manual data
extraction form was first created to extract the data.
Author, year, first author affiliation (country), study goal,
participants, sample size, age mean, QoL type (HRQoL
or GQoL), instrument, and QoL score are among the
extracted data.

First, the data from 3 articles were experimentally
extracted for these forms, and the deficiencies and
problems in the initial form were resolved. Two people
independently extracted the information, and ambiguous
cases were resolved by consulting the research team
members.

Data analysis methods

Using a random model and meta-analysis statistical
techniques, the QoL of pregnant women with GDM was
estimated. The meta-analysis used Stata software (Stata
Corp., version 16). 7 The results were shown using forest
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plot charts, in which the size of each square represents the
sample size, and the confidence range of around 95% for
each research is represented by the lines drawn on either
side of the square. The study’s results’ heterogeneity was
quantified using the I* index. I* values below 50% were
regarded as low heterogeneity, those between 50% and
74% as medium heterogeneity, and those above 75% as
high heterogeneity.'s

Additionally, subgroup analyses based on QoL
dimensions were carried out. The analysis for publication
bias potential was conducted using funnel plot diagrams
and Egger’s regression test, with a significance level of
0.1%." The trim-and-fill test was not applied since there
was little chance of publication bias.

The remaining data was summarized using descriptive
statistics, specifically the mean, percentage, and frequency,
employing Microsoft Office Excel 2010. Additionally,
graphics were created using Microsoft Office Excel 2010.

Results

The results of screening articles

Finally, 516 studies were found through database searches.
After using Endnote X5 software to eliminate duplicate
articles and for other purposes, 310 articles made it
to the screening phase. During the initial phase, 278

articles were eliminated as they were deemed irrelevant
by two researchers who independently evaluated the
titles and abstracts of the articles. In the second phase,
the researchers read the complete text of the remaining
articles. They rejected 17 others because they were
irrelevant or did not fit the inclusion criteria, leaving 15
papers for analysis (Figure 1).

Study specifications

The studies under examination were carried out in 12
nations, with Poland having the highest number of studies,
specifically 3. The articles were published between 2002
and 2023, with a median publication year of 2018. The
analysis contained a total sample size of 15 publications,
comprising 16155 individuals (3216 in the GDM group
and 12939 in the control group). The participants had an
average age of 31.6 years. According to the World Bank’s
income-based classification of countries, most studies
(73.3%) were done in countries classified as high-income.
Four studies assessed HRQoL, and 11 research studies
assessed GQoL. Across the 15 reviewed papers, a total
of 18 instruments were utilized. The most commonly
employed instruments were SF-36 and WHOQOL-BREF
(Table 1).

[ Identification of studies via databases and registers ]

——  -118)

> Records excluded**

»| Reports not retrieved

E Records identified from
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Reports sought for retrieval
20 (n=32)
-
D
2
3 v
Reports assessed for eligibility
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i Studies included in review
o] (n=15)
=
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Records removed before screening:
Duplicate records removed (n

Records removed for other
reasons (n =88)

(n=278)

(n=0)

Reports excluded:17
Study design (n =9)
irrelevant results, data extraction
restrictions (n =4)
Duplicated published
results(n=1)
Other reasons (3)

Figure 1. Screening process of studies on the QoL of pregnant women with GDM
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Table 1. Data extraction table related to examining the quality of life among pregnant women diagnosed with gestational diabetes mellitus

Participants

Type of QoL

Author, year Country  Aim of study N Mean age (HRQoL or GQol) Tool QOL score
Sayed Shama et al,* . QoL index diabetes Social/economic: 66%, Psychological/spiritual: 64%, Family:
2020 Egypt  Explore QOL among women with GDM GDM (200) 29.7x5.8 GQob version-111 48%, Health and functioning: 32%, Total: 43%
Halkoaho et al,?! ) Investigate the effects of GDM on women’s HRQoL GDM (77) . )
2010 Finland R Control (54) - HRQoL 15D HRQoL GDM: 0.938, Control: 0.931
Identify factors associated with poor-to-moderate QOL
Lee et al, 2 2020 Malaysia among women with GDM (526) 32 GQol AsianDQol Median: 87.62 (IQR 9.52) (21-105)
GDM
Pantzartzis et al > investigate the effect of GDM on the QoL of pregnant GDM (31) . .
2019 CEHEe o during the third trimester of pregnancy Control (31) 32.9£5.2 HRQolL EQ-5D-5L (DB 755211 s), Eoniielh 68,160
Physical Qol:
GDM: 25.5+5.1, Control: 27.5+4.0
Psychological QolL:
Pantzartzis et al,* investigate the effect of GDM on the QoL of pregnant GDM (31) GDM: 22.3+3.2, Control: 22.9+2.4
2019 Greece women during the third trimester of pregnancy Control (31) 32:9%5.2 HRQoL WHOQOL-BREF Social relationships:
GDM: 12.0+2.7, Control: 12.8+2.6
Social environment:
GDM: 28.5+3.9, Control: 30.8+3.4
Pantzartzis et al,* investigate the effect of GDM on the QoL of pregnant GDM (31) Excellent (3.2%), Very good (35.5%), Good (32.3%), Neither
2019 Greece women during the third trimester of pregnancy Control (31) 32.9£5.2 HRQoL ADDQol good nor bad (16.1%), Bad (6.5%), Very bad (6.5%)
Examined HRQOL in a group of women who had EQ-
Danylivetal #2015 Ireland CDM in the index pregnancy 2 to 5 years previously  GDM (111) 38.15 HRQoL 5D-3 L (withVAS  GDM: 80.31 (SE 1.36), NGT: 83.98 (SE 0.79)
and compared it to a group of women with NGT (231)
component)
NGT
Physical functioning:
Control:75 (60-85), GDM: 75 (60-85)
Role physical:
Control: 50 (25-100), GDM:50 (25-100)
Bodily pain:
Control: 84 (74-100), GDM: 84 (74-100)
General health:
Control: 87 (72-97), GDM: 85 (72-95)
examine impacts of GDM on QoL domains in Chinese GDM (969) ggiltlrtgl 80 (70-85), GDM: 80 (70-85)
Liu et al, 2020 China . Control 29.5:3.2 GQol SF-36 R
pregnant women (12389) Social functioning:

Control: 89 (78-100), GDM: 89 (78-100)
Role emotional:

Control: 100 (67-100), GDM: 100 (50-100)
Mental health:

Control: 80 (72-88), GDM: 80 (68-88)
Physical component summary:

Control: 45 (40-51), GDM: 45 (39-51)
Mental component summary:

Control: 57 (50-62), GDM: 56 (50-62)
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Table 1. Continued.

Author, year Country  Aim of study Partl(c'\lf))ants Mean age (HRT(Y)':)eL(:)erGO(;oL) Tool QOL score
2% . . subjective assessment
53202‘”5'@ etal, Poland [Eg’je[}*zi;:z 'V'\f(e)n‘l‘éi"‘fvyho had COM GDM (100) 30.9 GQol (10-point: 1 poor, 10- 6.9
very good)

Physical functioning:
Control: 52.45+14.48, GDM: 54.95+12.88
Role physical:
Control: 16.25+18.59, GDM: 18.75£26.44
Bodily pain:
Control: 35.6+18.54, GDM: 35.5+17.19
General health:

Dogan and Beji,? determine the QoL and depression of women with GDM (100) Control: 42.90+11.72, GDM: 42.25+10.94

2023 J Turkey GDM during pregnancy anpzi the postpartum period Control (100) 30£6.79 GQol SF-36 Vitality:
Control: 38.05+11.05, GDM: 38.95+13.39
Social functioning:
Control: 28+29.85, GDM: 40+14.93
Role emotional:
Control: 28+29.85, GDM: 20.66+27.53
Mental health:
Control: 51.24+8.78, GDM: 49.92+11.37
Baseline:

Describe changes in Physical component: 49.7, Mental component: 48.5

Kopec etal,* 2015 Poland patient—reportegd outcomes in women with GDM GDM (205) 309245 GQot SF-36 Fo/y/ow—up: P g’
Physical component: 47.5, Mental component: 48.8
Physical functioning:
Control: 65.3 (24.6), GDM: 68.0 (25.5)
Role physical:
Control: 20.0 (29.8), GDM: 43.4 (41.2)
Bodily pain:
Control: 60.5 (22.8), GDM: 77.3 (23.7)
General health:
Control: 79.8 (16.5), GDM: 74.3 (15.3)
Vitality:

s . . . GDM (176) Control: 57.4 (16.9), GDM: 56.8 (17.3)
Dalfra et al,2? 2012 Italy Evaluation of QoL in pregnant women with GDM Control (39) 33.9+4.5 GQol SF-36 R

Control: 70.5 (22.1), GDM: 72.5 (21.8)
Role emotional:

Control: 71.1 (34.8), GDM: 66.1 (39.5)
Mental health:

Control: 74.4 (18.2), GDM: 71.2 (17.3)
Physical component:

Control: 40.1 (8.0), GDM: 44.8 (9.5)
Mental component:

Control: 51.1 (10.2), GDM: 48.1 (10.5)
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Table 1. Continued.

. Participants Type of QoL
Author, year Country  Aim of study ~N) Mean age (HRQoL or GQol) Tool QOL score
Explore the
influence of hypertensive disorders, GDM, and Physical QolL: 78.19 (10.81), Psychological QoL: 73.11 (19.40),
Mautner et al,** 2009 Austria  preterm birth as risk factors for GDM (11) 30.4 (5.73) HRQoL WHOQOL-BREF Social relationships: 81.06 (22.39), Social environment: 76.54
HRQL and depressive symptoms during late pregnancy (14.29), Global: 71.59 (15.90)
and postpartum
Iwanowicz-Palus et Evaluate levels of QolL, Physical QoL: 12.60 (1.71), Psychological QoL: 14.92 (2.36),
a3 2019 Poland  social support, acceptance of illness, and self-efficacy GDM (339) - GQol WHOQOL-BREF Social relationships: 15.21 (2.52), Social environment: 14.88
! among pregnant patients with hyperglycemia (2.35), General QoL: 3.64 (0.88), General Health: 3.43 (0.83)
Determine the relationship between the acceptance of Physical component: 47.6 +6.78, Mental component:
32 -
Baneh etal,” 2018 fran illness and QoL in mothers with GDM GDM (150) 31.21£5.97 GQob SF-36 40.64 +4.88, Total QoL: 87.7 £8.3
Mean score based on 100:
Concerns about a high-risk pregnancy: 31.46 (19.82)
. . Medication and treatment: 42.79 (15.47)
Mokhlesi et al,* 2019 Iran E‘S’j;‘éla;teezhfeaggt SI.TC’;hfrZZ.Vf'f? i'zs'\t’i‘;”n‘li':z GDM (200)  31.85 (5.34) GQol GDMQ-36 Perceived constraints: 41.85 (17.61)
g aspectiicq GDM complications: 50.77 (24.80)
Support: 76.52 (14.57)
Total: 46.83 (11.66)
Physical functioning:
Control: 48 (21), GDM: 52 (25)
Role physical:
Control: 30 (39), GDM: 26 (38)
Bodily pain:
Control: 59 (22), GDM: 63 (23)
General health:
Rumbold and . Assess if women screening positive for GDM will GDM (21) Control: 75 (21), GDM: 71 (13)
Crowther,** 2002 Australia experience a reduction in their Qol Control (95) 304) GQob SF-36 Vitality:

Control: 47 (19), GDM: 56 (17)
Social functioning:

Control: 75 (21), GDM: 69 (21)
Role emotional:

Control: 76 (37), GDM: 79 (37)
Mental health:

Control: 77 (16), GDM: 80 (10)

Abbreviations: GDM, gestational diabetes mellitus; GQoL, general quality of life; HRQoL, health-related QoL; ADDQoL, Audit of Diabetes Dependent Quality of Life; NGT, normal glucose tolerance; SF-36, 36-Item Short-Form Health Survey.
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Results of a meta-analysis of QoL based on the SF-36 tool
Comparing the QoL of patients with GDM with the control
groups showed that in two subgroups, “general health”
and “mental component,” the QoL was significantly lower
in the group of patients with GDM. In other dimensions,
no significant differences were observed between the

two groups (Figure 2). The results showed that there is
high heterogeneity in the four dimensions (I*=above
75%), Baneh et al** and Kopec et al*® only documented
the outcomes of the “physical component” and “mental
component” dimensions within a cohort of GDM patients.
As a result, the findings of these two investigations and

GDM Control QolL-SF36 Weight
Study N Mean SD N  Mean SD with 85% CI (%)
Bodily pain
Liu J, et al:2022 969 84 7.66 12,389 84 666 | 0.00[ -0.50, 0.50] 7.45
Dogan RA and Beji NK:2023 100 355 1719 100 356 18.5 —-— 0.10[ -5.05, 4.85] 1.30
Dalfra MG, et al:2012 176 77.3 2360 39 60.5 22.77 ——— 16.80 8.85,24.75] 0.56
Rumbold AR and Crowther CA:2002 21 63 22.94 95 59 21.91 _— 4.00[ -6.76, 14.76] 0.32
Heterogeneity: 1° = 50.94, I = 89.38%, H® = 9.42 ’ 462[ -3.11, 12.36]
Testof 6, = 6;: Q(3) = 17.60, p = 0.00
General health
Liu J, et al:2023 969 85 6.78 12,389 87 6.41 | | 200[ -2.44, -1.56] 7.62
Dofjan RA and Beji NK:2023 100 42.25 10.94 100 429 117 - 065[ -3.79, 249] 258
Dalfra MG, et al:2012 176 743 1524 39 79.8 1647 — 5.50[-11.14, 0.14] 1.04
Rumbold AR and Crowther CA:2002 21 71 12.96 95 75 20.94 — -4.00[-10.96, 2.96] 0.71
Heterogeneity: 1° = 0.00, I = 0.00%, H’ = 1.00 } 2.00[ 244, -1.57]
Testof 0 = 6;: Q(3) = 2.51, p = 0.47
Mental component
Liu J, et al:2029 969 56 3.53 12,389 57 3.07 | | -1.00[ -1.23, -0.77] 7.74
Dalfra MG, et al:2012 176 484 1047 39 511 1017 - -3.00[ 655, 0.55] 2.18
Heterogeneity: 1° = 0.36, I” = 17.79%, H® = 1.22 ‘ -1.18[ -2.32, -0.05]
Testof 6 = 6 Q(1) = 1.22, p = 0.27
Mental health
Liu J, et al:2027 969 80 589 12,389 80 4.1 | 000[ -0.38, 0.38] 7.60
Dogan RA and Beji NK:2023 100 49.92 11.37 100 51.24 8.7 - -1.32[ -4.13, 1.49] 2.99
Dalfra MG, et al:2012 176 712 17.23 39 744 18.15 —— 320 -9.44, 3.04] 087
Rumbold AR and Crowther CA:2002 21 80 998 95 77 15.97 —a= 300[ 234, 834] 1.14
Heterogeneity: 7* = 0.00, I = 0.00%, H* = 1.00 -0.02[ -0.39, 0.35]
Test of 8 = 6 Q(3) = 3.06, p = 0.38
Physical companent
Liu J, et al:2028 969 45 3.53 12,389 45 2.82 | ] 000[ -0.23, 0.23] 7.74
Dalfra MG, et al:2012 176 448 941 39 401 7.98 - 4.70[ 1.84, 7.56] 2.91
Heterogeneity: 1* = 9.97, I* = 90.27%, H* =10.28 ’ 212[ -2.46, 6.71]
Test of 8 = 8 Q(1) = 10.28, p = 0.00
Physical functioning
Liu J, et a:2020 969 75 7.37 12,389 75 641 | 000[ -0.48, 048] 7.47
Dogan RA and Beji NK:2023 100 54.95 12.88 100 5245 14.4 - 250[ -1.29, 6.29] 1.98
Dalfra MG, et al:2012 176 68 2545 39 65.3 24.58 —_— 2.70[ -5.88,11.28] 0.48
Rumbold AR and Crowther CA: 2002 21 52 2496 95 48 20.94 _— 4.00[ -7.48, 15.48] 0.28
Heterogeneity: 1° = 1.29, I” = 22.74%, H* = 1.29 ’ 0.73[ -1.21, 267
Testof 6 = 6;: Q(3) = 2.47, p = 0.48
Role emotional
Liu J, et al:2026 969 100 14.74 12,389 100 8.46 ] 000[ -0.94, 0.94] 662
Dogan RA and Beji NK:2023 100 2066 27.53 100 28 298 —e— -734[-15.29, 061] 0.56
Dalfra MG, et al:2012 176 66.1 39.38 39 71.1 34.75 -5.00[-17.36, 7.36] 0.24
Rumbold AR and Crowther CA:2002 21 79 36.96 95 76 3691 ——————— 3.00[-14.48, 20.46] 0.12
Heterogeneity: 1° = 8.34, I = 35.00%, H® = 1.54 ’ 193 -6.44, 257]
Testof 6, = 6: Q(3) = 3.95, p = 0.27
Role physical
Liu J, et al:2021 969 50 22.10 12,389 50 19.23 | 0.00[ -1.43, 1.43] 550
Dogan RA and Beji NK:2023 100 18.75 2644 100 16.25 18.5 = 250[ -3.82, 8.82] 0.85
Dalfra MG, et al:2012 176 434 4110 39 20 29.76 ——=—— 23.40[12.26, 34.54] 0.30
Rumbold AR and Crowther CA:2002 21 26 37.96 95 30 3896 — -4.00[-22.03,14.03] 0.12
Heterogeneity: 7° = 106.34, I = 90.31%, H* = 10.32 ‘ 557[ -5.67, 16.82]
Test of 8 = 6: Q(3) = 17.32, p = 0.00
Social functioning
Liu J, et al:2025 969 89 6.48 12,389 89 584 [ ] 0.00[ -0.42, 0.42] 755
Dogan RA and Beji NK:2023 100 40 14.93 100 28 29.8 —— 1200[ 547,1853] 0.80
Dalfra MG, et al:2012 176 725 21.74 39 70.5 22.02 s 200[ 562, 962] 0.60
Rumbold AR and Crowther CA:2002 21 69 20.97 95 75 2084 ——— 600[-1591, 3.91] 037
Heterogeneity: 1° = 37.61, I’ = 82.95%, H’ = 5.87 ’ 231[ -4.54, 9.16]
Testof 6, = 6;: Q(3) = 14.59, p = 0.00
Vitality
Liu J, et al:2024 969 80 4.42 12,389 80 3.84 | ] 000[ -0.29, 0.29] 7.69
Dogan RA and Beji NK:2023 100 3895 13.39 100 38 11 - 095[ -2.45, 4.35] 2.32
Dalfra MG, et al:2012 176 56.8 17.23 39 574 16.84 —— 060[ -6.47, 527] 097
Rumbold AR and Crowther CA:2002 21 56 16.94 95 47 18.89 - 9.00[ 082 17.18] 053
Heterogeneity: 1° = 0.00, I* = 0.00%, H* = 1.00 0.02[ -0.27, 0.30]
Testof 6, = 6: Q(3) = 4.98, p = 0.17
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Figure 2. The meta-analysis results comparing the QoL of GDM patients with control groups using the SF-36 tool
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other research that reported on these two dimensions were
evaluated independently in the GDM group. The findings
indicate that the mean QoL for the “mental component”
is 48.7 [45.9-51.4 with 95% CI], while for the “physical
component” it is 45.3 [43.6-47.1 with 95% CI] (Figure 3).

The results of the meta-analysis of QoL based on the
WHOQOL-BREF tool

Meta-analysis-appropriate  information was found
exclusively in the results of two articles analyzed using
this tool. The meta-analysis revealed that the QoL score
is 49.69 [95% CI: 28.93-70.45]. The “social environment”
dimension received the highest score (52.57), while the
“social relationships” dimension received the lowest
score (46.48) (Figure 4). Additionally, the study’s findings
exhibited considerable heterogeneity (I?=98.7%). The
study’s results did not indicate publication bias (Egger’s
test, P=0.584, Z=-0.55) (see Supplementary file 2, Funnel
Plot Diagram A). The instrument in question was also
utilized in the research conducted by Iwanowicz-Palus et
al’! in Hungary, which involved 339 patients diagnosed
with GDM. Nevertheless, their research was excluded
from our meta-analysis due to a scoring methodology
deviation from the other studies. It was discovered that the
participants’ subjective assessment of their overall health
score of 3.43 was lower than their actual QoL score of 3.64.

The results of the meta-analysis of QoL based on EQ-5D-

5L tool
The results of two studies conducted using this instrument,

Study

each with a sample size of 262 individuals in the control
group and 142 individuals in the GDM group, were
incorporated into the meta-analysis. Figure 5 shows that
the difference between the two groups was not statistically
significant (MD =-7.40 [-16.12-1.33]). The heterogeneity
test indicated that the study’s findings exhibited significant
heterogeneity (I’=80.7%). Furthermore, there was no
likelihood of publication bias in the findings (Egger’s
test, P=1 Z=-0.00) (Supplementary file 2, Diagram B -
Funnel Plot).

The results based on other tools

Sayed Shama et al conducted a study in Egypt involving 200
patients and employing the Quality of Lile index diabetes
version-111 instrument. The findings revealed that
approximately 43% of the patients reported a satisfactory
QoL, whereas 55% reported a low QoL.* The findings of
a study conducted in Finland by Halkoaho et al utilized
the 15D HRQoL tool to compare the QoL of 77 GDM
patients with that of 55 healthy individuals. The QoL of
the GDM group was 0.938, while the QoL of the control
group was 0.931. These results indicated no statistically
significant difference in QoL between the two groups.”!
Using the AsianDQoL instrument, Lee et al assessed the
QoL of 526 GDM patients in Malaysia. The mean QoL
score of the participants was 87.62 (IQR 9.52) (105-21).%
Kutowska et al conducted a study using a questionnaire
to objectively assess the QoL of 100 patients on a scale of
1 to 10. The patients rated their QoL as 6.9 out of 10.%

GDM-QoL-SF-36  Weight
with 95% CI (%)

Mental component

Liu J, et al:2029

Kopec JA, et al:2015 (Baseline)

Kopec JA, et al:2015 (Follow-up)

Dalfra MG, et al:2012

Baneh TAB, et al: 2018

Heterogeneity: 1° = 3.00, I’ = 28.77%, H* = 1.40
Testof 8, =6;:Q(4)=7.31,p=0.12

Physical component

Liu J, et al:2028

Kopec JA, et al:2015 (Baseline)

Kopec JA, et al:2015 (Follow-up)

Dalfra MG, et al:2012

Baneh TAB, et al: 2018

Heterogeneity: 1° = 0.52, I’ = 6.23%, H* = 1.07
Testof 6, = 6;: Q(4) = 2.59, p = 0.63

Overall
Heterogeneity: 7° = 4.09, I’ = 53.88%, H* = 2.17
Testof 8 = 8;: Q(9) = 20.33, p = 0.02

Test of group differences: Q,(1) = 4.04, p = 0.04

—&—56.00 [ 49.08, 62.92] 6.99
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B 48.10 [ 46.55, 49.65] 24.52
40.64 [ 31.08, 50.20] 4.14

=T 48.70 [ 45.97, 51.42]
— 45,00 [ 38.08, 51.92] 6.99
— 49.70 [ 42.86, 56.54] 7.11
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B 44,80 [ 43.40, 46.20] 25.13
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<> 45,37 [ 43.60, 47.13)

< 47.43 [ 45.33, 49.54)

! 40 50 60

30
Random-effects REML model

Figure 3. The results of the meta-analysis of the QoL of patients with GDM regarding Physical and Mental components with the SF-36 tool
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GDM-QoL-WHOQOL-BREF  Weight
Study with 95% CI (%)
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Figure 4. The results of the meta-analysis of the QoL of GDM patients using the WHOQOL-BREF tool
GDM Control QolL-EQ-5D-5L Weight
Study N Mean 3D N Mean 3D with 95% ClI (%)
1
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Figure 5. The meta-analysis results comparing the QoL of GDM patients with control groups using the EQ-5D-5L tool

Mokhlesi et al conducted a study in Iran to assess the QoL
of 200 expectant women diagnosed with GDM using the
GDMQ-36 instrument. The results indicated that the
patients’ overall QoL was 46.8 out of 100. Fear of high-risk
pregnancy received the lowest score of 31.4.>

Scores for evaluating articles’ quality of reporting

The articles’ reporting quality was assessed with a median
score of 5 and an average of 4.8 out of 7. The primary
shortcomings of the articles pertained to their failure
to account for confounding variables and implement
appropriate measures to mitigate their influence. In
addition, most of the articles failed to report their
findings wusing appropriate statistics. A significant
proportion of the articles relied on descriptive statistics.
In contrast, applying advanced and effective analytical

statistics, such as regression, was noticeably limited
(see Supplementary file 3 for the results of the article’s
reporting quality assessment).

Discussion

Finally, 516 research were extracted by searching
databases, and 15 publications were included in the
study. The majority of the studies were carried out in
high-income nations. The general QoL was assessed in
most investigations (11 studies). The most frequently
used instruments were the SF-36 and WHOQOL-BREE
Using the SF-36 to compare the QoL of GDM patients to
that of the control groups, the results indicated that the
difference between the two groups was not statistically
significant in most of dimensions. Using the WHOQOL-
BREF measure, the QoL score was 49.69 (28.93-70.45 with
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95% CI). The EQ-5D-5L tool revealed a difference in QoL
scores between the GDM and control groups (MD =-7.40
[-16.12-1.33]).

As previously stated, most of the studies were conducted
in high-income nations. Most likely, studies undertaken in
middle- and low-income nations could not be published
in prestigious overseas journals or were removed from
databases. Given that high-income countries appear
to have a higher aging rate and that birth and youth
populations are significant concerns, it stands to reason
that these nations devote more resources to researching
and addressing the health of pregnant women. Middle
and low-income countries have a rate of old-age growth
that is the same as high-income countries. ** In addition,
these nations have significantly emphasized adolescent
population growth in recent years. As a result, pregnancy
health concerns and pregnancy-related complications,
including GDM, must be given significant attention and
priority. It is recommended that high-income nations,
the World Health Organization, non-governmental
organizations (NGOs), and related groups assist low- and
middle-income nations in improving the QoL of pregnant
women with GDM and resolving their associated
issues since these countries’ governments and guardian
organizations are unable to offer comprehensive support
to pregnant women.

The majority of the studies (11 studies) assessed
GQoL. Although GQoL and HRQoL are frequently
used interchangeably, they are distinct and separate
concepts. GA person’s perceived QoL, or the evaluation
of welfare or lack thereof, is called their GQoL. This is a
multifaceted and typically more extensive term. While
GQoL encompasses all emotional, social, and physical
aspects of an individual’s existence, HRQoL is defined as
evaluating how a disease, disability, or disorder impacts
an individual’s health over time. ** Hence, upcoming
research should emphasize HRQoL measurement, given
that GDM is a specialized health and medical concern,
and thus, such data is more pertinent and specific.

Using the SF-36 to compare the QoL of patients with
GDM to that of control groups revealed no statistically
significant difference between the two groups, and the
QoL of patients with GDM was also slightly higher.
One plausible explanation for this phenomenon may be
attributed to the instrument’s characteristics in question,
which is to assess the GQoL of patients. Due to the
numerous confounding variables in the lives of patients
with GDM, it is challenging to determine whether GDM
or other factors significantly impact QoL. The articles’
primary deficiency was the omission of instructions
on identifying and controlling confounding variables,
which was also reflected in evaluating the quality of the
reporting. When examining the difference in QoL scores
between the control and GDM groups as measured by the
EQ-5D-5L tool, we found that the QoL is substantially
lower in the GDM group. This matter may also indicate

bias in the research findings employing publicly available
instruments of GQoL. In an article discussing the
difficulties of assessing QoL, Lin et al identified this as one
of the fundamental obstacles. ' Consequently, precision
in determining and quantifying the form of QoL can
significantly influence the outcomes of assessments.

After examining the various dimensions measured by
various research instruments, it is evident that the QoL of
GDM patients is significantly compromised in the areas of
mental health and social functioning, while the physical
dimensions remain relatively unaffected. This might be
because most of the research was conducted in high-
income nations, where healthcare is generally of higher
quality. Consequently, it is more critical and pressing
to focus on developing treatments that seek to enhance
people’s QoL in social and psychological aspects.*>*

Considering the diversity and variations in the
instruments employed for assessing the QoL is crucial.
An essential component of this topic revolves around
categorizing tools as specific or general. Only a limited
number of articles in this analysis employed precise
measuring instruments. The study conducted by Mokhlesi
et al in Iran stands out as the sole research that employed a
specialized tool, GDMQ-36, to assess QoL in 200 pregnant
women diagnosed with GDM.” The tool comprises 36
questions that assess the QoL of pregnant women with
GDM across five dimensions.*® Specialized instruments
focus on studying a particular population or condition
and have numerous applications in clinical and research
settings. Hence, it is strongly advised to incorporate general
and specialized tools to achieve comprehensive research
outcomes. Furthermore, it is crucial to consider not only
general aspects but also the specific characteristics of the
disease and the unique conditions of each patient group.**

Unlike the few review studies that have been
conducted in this area, this study aimed to combine
(meta-analyze) quantitatively the study results in order
to present comprehensive and transparent information
to decision-makers, healthcare providers, expectant
mothers, researchers, and readers based on the findings
of the literature search and the researchers’ personal
experiences.**¢ Nevertheless, it is essential to acknowledge
that the current study has significant limitations. Esteemed
readers are advised to approach the study’s findings
cautiously when examining, interpreting, and applying
them to conclude. A primary limitation of this study was
its exclusive analysis of studies conducted in the English
language. Including research published in other languages
in the analysis could have yielded different results. One
additional constraint of the present analysis was the small
number of studies included in each subgroup, which could
potentially bias the study’s conclusions. Also, the results
of the heterogeneity test showed a high heterogeneity in
the results of the studies. The two main reasons for this
could be the small number of studies analyzed in each of
the subgroups and the differences between countries due
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to the countries’” different economic and social structures.

Conclusion

The results of the present study showed that GDM
significantly reduces the QoL of pregnant women,
especially in terms of mental and social health. Therefore,
interventions and support programs should be designed
and implemented to improve these people’s QoL. However,
highly accurate measures utilizing specialized and valid
tools are required, particularly for health-related QoL. It is
imperative to design and implement epidemiological and
interventional studies in low and middle-income countries
to understand the current situation and try to improve it.
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