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Abstract

Objectives: To comprehensively assess the available evidence on the long-term health outcomes of women
diagnosed with gestational diabetes (GDM).

Methods: A detailed computerized search of relevant databases was conducted to identify studies that met
the inclusion criteria. The search encompassed PubMed, SCOPUS, Science Direct, Cochrane Library, and Web of
Science to find pertinent research.

Results: Our analysis included nine studies with a total of 39,969 patients diagnosed with GDM. Women
with a history of GDM are at a significantly increased risk of developing type 2 diabetes mellitus (T2DM)
and cardiovascular disease (CVD) later in life. Factors such as early GDM diagnosis, obesity, and multifetal
pregnancies further elevate this risk. Geographic and socioeconomic differences also influence the progression
of T2DM. Additionally, GDM is associated with long-term cardiovascular complications, including impaired
cardiac function and increased risk of myocardial infarction. Clinical management should include comprehensive
postpartum monitoring and personalized interventions to mitigate these risks. Future research should focus
on understanding the underlying mechanisms and developing targeted prevention strategies to improve long-

term health outcomes in this high-risk population.

Conclusion: Women having a history of GDM are at a greatly elevated risk of
acquiring T2DM and CVD later in life. These findings highlight the importance
of providing proactive and customized postpartum care to reduce these risks.

Keywords: Gestational diabetes; Long-term health outcomes; Women's
health; Maternal health; systematic review

Introduction

GDM is a complex condition characterized by glucose intolerance that is first
recognized during pregnancy [1]. This condition affects a significant number of
expectant mothers worldwide, with estimates suggesting that approximately
5-10% of pregnancies are complicated by GDM. While many women manage to
return to normal glucose levels postpartum, emerging research indicates that
the implications of GDM extend far beyond pregnancy, potentially influencing
long-term health outcomes for women [2].

GDM typically resolves with the delivery of the baby; however, it is associated
with a heightened risk of developing metabolic disorders later in life. Women
diagnosed with GDM are significantly more likely to develop T2DM compared
to those who do not experience this pregnancy complication. Studies have
shown that the risk of developing T2DM can be as high as 50-70% within 5-10
years of a GDM diagnosis. This trajectory is concerning as T2DM is associated
with various long-term complications, including cardiovascular disease, renal
failure, and neuropathy [3].

The long-term repercussions of GDM extend to cardiovascular health.
Women with a history of GDM have been shown to exhibit increased risks
of hypertension and various forms of heart disease. Multiple studies have
indicated that these women may have higher levels of inflammatory markers
and altered lipid profiles, both of which are predispositions to cardiovascular
complications. This creates a compelling need for regular cardiovascular
screening and intervention strategies to mitigate these risks [4].

Another significant factor in the long-term health of women with a history
of GDM is the increased risk of obesity. Postpartum weight retention is a
common concern, with many women gaining more weight after pregnancy
than they did during the nine months [5]. This weight gain can exacerbate the
existing risk of developing T2DM and can also lead to an increase in metabolic
sindrome-a cluster of conditions that raises the risk of heart disease and

diabetes. Maintaining a healthy lifestyle, including regular physical activity and
a balanced diet, becomes paramount for these women to manage their weight
and reduce health risks [6].

The psychological dimension of coping with GDM should not be overlooked.
Many women experience increased levels of anxiety and depression related
to their GDM diagnosis. The pressures of managing blood glucose levels, diet,
and lifestyle adjustments can take a toll on mental health during and after
pregnancy. There is a growing recognition that mental health support s integral
to the care of women with GDM, as psychological well-being is intricately linked
to physical health outcomes [7].

Given the substantial long-term health risks associated with GDM,
implementing preventive strategies is crucial. Healthcare providers play an
essential role in educating women about their increased risk for T2DM and
encouraging regular follow-up screenings postpartum. The American Diabetes
Association recommends that women with a history of GDM undergo glucose
testing 6-12 weeks after delivery, followed by testing every 1-3 years thereafter
to ensure early detection and intervention [8].

In addition to medical monitoring, lifestyle interventions focusing on diet,
exercise, and weight management are vital components of long-term health
strategies for these women. Programs that promote sustainable changes in
physical activity and nutrition can significantly mitigate the risks associated
with previous GDM [9].

GDM is a common pregnancy complication that affects millions of women
worldwide. While short-term outcomes like fetal macrosomia and hypoglycemia
are well-established, the long-term health implications for women with
GDM remain unclear. Previous studies have suggested an increased risk of
developing T2DM, cardiovascular disease, and metabolic syndrome in women
with a history of GDM. However, the extent and nature of these risks are still
being investigated. Understanding the long-term health consequences of GDM
is crucial for developing effective prevention and management strategies to
improve the overall health and well-being of women who have experienced
this condition.

Despite the prevalence of GDM and its potential impact on maternal health,
there is a lack of comprehensive and up-to-date evidence regarding its long-
term health outcomes. Existing studies may have limitations in terms of
sample size, study design, and duration of follow-up, making it difficult to draw

Revista Iberoamericana de Psicologia del Ejercicio y el Deporte. Vol. 19, n° 5 (2024)

549



Rawan Deham Aledeilah

definitive conclusions. Therefore, there is a pressing need for a systematic
review to synthesize the available literature and provide a more comprehensive
understanding of the long-term health risks associated with GDM. The aim of
this study is to conduct a systematic review of the existing literature on the
long-term health outcomes of women with GDM. By synthesizing the available
evidence, this review provided a comprehensive understanding of the risks
associated with GDM and informed the development of effective prevention
and management strategies.

Study Objectives

1. To identify and assess the quality of studies investigating the long-
term health outcomes of women with GDM.

2. To extract relevant data from the included studies, including
information on study design, sample characteristics, GDM diagnosis and
management, and reported health outcomes.

3. To synthesize the findings of the included studies and assess the
overall quality of the evidence.

4. To identify potential risk factors for long-term health complications
in women with GDM.

5. To discuss the implications of the findings for clinical practice,
research, and public health.

Methods

This investigation follows the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) standards [10]. The goal is to thoroughly
examine the long-term health consequences of GDM in women. An electronic
literature search was undertaken using databases such as PubMed, Web of
Science, SCOPUS, and Science Direct to locate relevant publications published
in English that investigate the long-term health consequences associated with
GDM. The search method included keywords related to GDM and associated
health effects. Two independent reviewers reviewed the search results, chose
qualifying papers, retrieved pertinent data, and evaluated the quality of the
included research using acceptable evaluation procedures.

Eligibility Criteria

Inclusion and exclusion criteria were established to ensure the relevance
and quality of the selected studies. Inclusion criteria consisted of studies
that specifically focus on women diagnosed with GDM and examine long-
term health outcomes, such as cardiovascular disease, T2DM, and metabolic
syndrome. Only peer-reviewed articles published in English from any year
were considered. Studies conducted in 2023-2024 were included. Additionally,
studies that employ quantitative, qualitative, or mixed-methods research
designs were included.

Exclusion criteria encompassed studies that do not specifically target women
with GDM or fail to report on long-term health outcomes. Case reports,
reviews, editorials, and conference abstracts were excluded to maintain a
focus on original research. Furthermore, studies not published in English
or those lacking rigorous methodological quality, as determined by the
assessment tools employed, were omitted from the review. This structured
approach helped ensure that the findings of the systematic review were based
on relevant and high-quality evidence.

Data Extraction

To guarantee accuracy, the search results were validated with Rayyan (QCRI)
[11]. Titles and abstracts found in the search were appraised for relevance
using the inclusion and exclusion criteria. Papers that met the inclusion criteria
were thoroughly reviewed by the study team. Any differences were settled by
consensus. Key study information, including titles, authors, publication year,
study location, participant demographics, long-term complications of GDM
(CVD & T2D), and main outcomes, were recorded using a predefined data
extraction form. An independent evaluation technique was designed to assess
the risk of bias.

Data Synthesis Strategy

To give a qualitative review of the research findings and components, summary
tables were created utilizing data from pertinent studies. After collecting data
for the systematic review, the best way to use the data from the included
studies was established.

Risk of Bias Assessment

To assess the study's quality, the Joanna Briggs Institute (JBI) [12] critical review
criteria for studies providing prevalence data was applied. This tool consists
of nine questions, each with a score of one for positive responses and zero
for negative, confusing, or irrelevant responses. Scores below 4, 5 to 7, and

8 or higher were classified as low, moderate, and high quality, accordingly.
The researchers separately evaluated the quality of the studies, and any
discrepancies were handled by discussion.

Results
Systematic search outcomes

A thorough search of 897 study papers yielded 511 duplicates that were
disregarded. After reviewing the titles and abstracts of 386 studies, 289 articles
were rejected. Out of the 97 reports that were necessary, 4 were not found.
59 papers were excluded because the study results were inaccurate, 2 were
editor's letters, and 2 were abstracts. 21 were disqualified for using the wrong
demographic types. The qualifying requirements are met by the nine research
publications that comprise this systematic review. A diagram illustrates the
process by which the literature was selected in (Figure 1).

Sociodemographics and clinical parameters of the involved participants
and studies

(Table 1) summarizes the socio-demographic data from the research articles.
Our analysis included nine studies with a total of 39,969 patients diagnosed with
GDM. The studies consisted of prospective cohorts [16-20], and retrospective
cohorts [13-15, 21]. Geographically, three studies were conducted in the USA
[16, 17, 18], two in Israel [14, 15], and one each in Denmark [13], China [19],
Finland [20], and France [21].

(Table 2) shows the clinical parameters
T2DM

The prevalence of T2DM as a long-term outcome following GDM ranged from
9.2% [14]to 27.4% [17]. Research indicates that women who have experienced
GDM face a significantly increased risk of developing T2DM later in life. This
risk isn't uniform and can vary based on several factors. For example, migrant
women have been shown to have a higher likelihood of transitioning to T2DM
compared to women who are native to the same region [13, 14].

Moreover, the timing of the GDM diagnosis and individual health conditions
can influence the risk at which T2DM develops. Women who are diagnosed
with GDM early in their pregnancy and multiple pregnancies, are at a higher
risk of progressing to T2DM [15, 16].

Another important finding is the link between increased mean platelet
volume and the risk of T2DM among women with a history of GDM. This could
potentially serve as a useful biomarker for identifying those at greater risk,
allowing for earlier and more targeted preventive measures [17].

Identification of studies via databases and registers
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Figure 1. APRISMA diagram is employed to encapsulate the research decisions.
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Table 1. Sociodemographic Parameters of the Comprised research.

Study ID Study design Country Participants (n) Mean age
Nielsen et al., 2024 [13] Retrospective cohort Denmark 20873 32.7+5.13
Maor-Sagie et al., 2024 [14] Retrospective cohort Israel 7567 32
Naeh et al., 2024 [15] Retrospective cohort Israel 1812 33.1
Wang et al., 2023 [16] Prospective cohort USA 1,320 28.5+6.6
Wei et al., 2024 [17] Prospective cohort USA 632 44
Minhas et al., 2024 [18] Prospective cohort USA 53 39.8+5.3
Ying et al., 2024 [19] Prospective cohort China 510 NM
Bakiris et al., 2024 [20] Prospective cohort Finland 271 34+53
Bullough et al., 2024 [21] Retrospective cohort France 6931 324+5.7
Table 2. Clinical parameters and outcomes of the comprised research.
Study ID Follow-up Condition Prevalence (%) Main outcomes JBI
(years)
Nielsen et al., 7.3 T2DM 2277 (10.9%) Regardless of age, education level, or BMI, migrant women were more likely Low
2024 [13] than Danish women to acquire T2DM. However, the risk of T2DM differed
greatly based on the country/region of origin.
Maor-Sagie et al., 43 T2DM 697 (9.2%) GDM accelerates the progression to T2DM to varying degrees, depending Moderate
2024 [14] on the date of diagnosis and baseline risk factors. Early GDM is associated
with an increased risk of T2DM, especially in patients without obesity,
emphasizing the necessity of taking individual factors into account when
assessing T2DM development.
Naeh et al., 2024 3.9 T2DM 303 (16.7%) GDM in multifetal pregnancies is twice as likely to proceed to T2DM after Moderate
[15] birth as GDM in singleton pregnancies, particularly in obese patients.
Wang et al., 2023 11.8 T2DM 216 (16.4%) GDM was linked to a variety of lipid metabolic changes in the early Moderate
[16] postpartum period, including several lipid species that were also linked to
incident T2D and facilitated the transition from GDM to T2D.
Wei et al., 2024 NM T2DM 173 (27.4%) Mean platelet volume was found to be positively linked with the risk of Moderate
[171 T2DM in women with a previous diagnosis of GDM in the population of the
United States.
Minhas et al., 10 CVvD NR Developing GDM within the last decade has been correlated with worse Moderate
2024 [18] cardiac structure/function and arterial endothelial function.
Ying et al., 2024 6.7 CVvD NR A history of GDM was not found to be significantly associated with an Moderate
[19] elevated risk of total cardiac death.
Bakiris et al., 2024 11.9 CVvD NR Women who have previously been diagnosed with GDM have greater risk Moderate
[20] factors for CVD in midlife and are more likely to experience cardiovascular
events later in life.
Bullough et al., 5 CVD NR Women having a history of both GH and GDM have a 23-fold higher risk of | Moderate
2024 [21] myocardial infarction during the first 5 years of follow-up.

CcvD

GDM diagnosed within the last decade has been linked to deteriorated heart
structure and function, as well as impaired arterial endothelial function. These
changes can potentially contribute to a higher likelihood of CVD in later years
[18, 20]. Women with GDM have a 23-fold increased likelihood of experiencing
a myocardial infarction within the first five years after their pregnancy,
which indicates a strong correlation between these conditions and severe
cardiovascular outcomes [21]. Interestingly, one study found that a history of
GDM did not significantly increase the risk of total cardiac death [19] (Table
1&2).

Discussion

This review found that the prevalence of T2DM as a long-term outcome
following GDM ranged from 9.2% [14] to 27.4% [17]. We found that women
who have had GDM have a much higher chance of getting T2DM later in life.
Early GDM diagnosis, obesity, and multifetal pregnancies all contribute to
an increased risk. Geographic and socioeconomic factors also influence the
evolution of T2DM. The strength of the link between GDM and T2DM suggests
that more regular assessments and effective therapies for eligible women are
required. The American Diabetes Association and other medical organizations
urge that women with GDM have a diabetes test 6-12 weeks after giving birth
[22]. Despite the emphasis on numerous standards, postpartum testing
compliance rates remain low [23, 24].

In line with our results, Vounzoulaki et al. reported that women with a history
of GDM appear to be about ten times more likely to develop T2DM than those
with a normoglycemic pregnancy. The enormity of this risk emphasizes the
significance of intervening to prevent the emergence of T2DM, especially in the
early years following pregnancy [25]. Kim et al. also found a greater cumulative
incidence of T2DM in the first five postpartum years, which appeared to level
in subsequent years [26].

We found that GDM diagnosed during the previous decade has been associated

with poor cardiac shape and function, as well as altered arterial endothelial
function. These modifications may lead to an increased risk of CVD in later
life [18, 20]. Women with GDM are 23 times more likely to have a myocardial
infarction within the first five years after their pregnancy, indicating a significant
link between these disorders and serious cardiovascular consequences [21].
In recent years, a growing number of observational studies have found that
women with GDM have a higher risk of unfavorable cardiovascular outcomes
than their non-diabetic counterparts. A previous meta-analysis of nine studies
conducted by Karmet et al. found that a history of GDM mellitus was related to
a 1.98 times greater risk of future cardiovascular events overall [27]. Xie et al.
found that GDM is linked to an increased risk of both general and type-specific
cardiovascular and cerebrovascular disorders, which cannot be attributed only
to traditional cardiovascular risk factors or diabetes [28].

The clinical consequences of these discoveries are significant. Healthcare
practitioners should be aware of the higher long-term risks for women with
GDM and conduct extensive postpartum monitoring and preventative care
methods. This could include regular glucose tolerance testing, cardiovascular
risk assessments, and lifestyle interventions including nutritional counseling
and exercise regimens customized to these women's specific requirements.
Early detection and management of modifiable risk factors, such as obesity
and dyslipidemia, is critical in lowering the prevalence of T2DM and CVD in this
population. Furthermore, healthcare institutions should consider including
GDM history in routine health records to ensure that women receive adequate
follow-up care throughout their lives. Public health initiatives focused on
raising awareness about the long-term risks associated with GDM and
promoting healthy lifestyle choices could also play a vital role in mitigating
these risks.

Strengths and limitations

This review's merits include a thorough evaluation of research from various
demographics, which provides a broad perspective on the long-term dangers
associated with GDM. The inclusion of metabolic and cardiovascular outcomes
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deepens our understanding of GDM's diverse influence on women's health.
Furthermore, the analysis identifies prospective biomarkers that could be
utilized to improve risk classification and clinical decision-making.

However, there are certain limits to consider. The variability in study design,
follow-up duration, and outcome measures among the included studies may
restrict the comparability of results. Furthermore, the use of retrospective
data in some research may introduce recall bias and influence the accuracy
of reported results. The lack of specific information on the impact of lifestyle
factors such as nutrition and physical exercise further hinders our capacity to
completely comprehend the modifiable components of the reported hazards.
Future studies should try to overcome these limitations by including more
varied cohorts and using standardized procedures to improve the evidence's
robustness.

Conclusion

Women having a history of GDM are at a greatly elevated risk of acquiring
T2DM and CVD later in life. These findings highlight the importance of
providing proactive and customized postpartum care to reduce these risks.
Healthcare practitioners should prioritize regular monitoring and preventative
interventions for this population, taking into account the numerous risk factors
that can impact the progression of GDM to long-term health consequences.
Future research should concentrate on discovering the underlying mechanisms
and establishing effective ways for early intervention and risk mitigation. By
doing so, we can enhance the long-term health outcomes for women with
GDM and lessen the burden of chronic diseases in this high-risk group.
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