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Abstract  
 

Diabetes during pregnancy, including gestational diabetes mellitus (GDM) and pre-existing diabetes, presents significant 

challenges to maternal and fetal health. Clinical populations encompass diverse pregnant individuals, each with unique risk 

factors and outcomes related to diabetes in pregnancy. This systematic literature review aimed to synthesize findings from 

eligible studies conducted between January 1, 2020, and December 30, 2023, sourced from Web of Science, PubMed, 

Medline, and the Cochrane Database of literature Reviews, to comprehensively examine diabetes during pregnancy within 

clinical populations. We followed established systematic review methodologies, including study selection, data extraction, 

and analysis. Eligible studies underwent rigorous screening to ensure relevance and quality. Data were systematically 

extracted to identify trends and patterns in epidemiology, risk factors, clinical management, and outcomes. Among the 15 

eligible studies, our analysis revealed variations in the prevalence of diabetes during pregnancy across clinical populations, 

ranging from 5% to 15%. Socioeconomic factors, ethnicity, and maternal age were significant risk factors. Clinical 

management strategies varied, with insulin therapy predominant in pre-existing diabetes cases (68%) and dietary 

interventions in GDM (45%). Fetal macrosomia occurred in 18% of cases, while neonatal hypoglycemia affected 14% of 

infants born to mothers with diabetes. This systematic literature review highlights the multifaceted nature of diabetes during 

pregnancy in clinical populations. Variations in prevalence and risk factors underscore the importance of tailored healthcare 

interventions. Diverse management approaches necessitate individualized care plans. The prevalence of adverse outcomes 

necessitates vigilant monitoring and timely interventions. Our findings inform evidence-based practices research priorities, 

and support improved care for pregnant individuals with diabetes in clinical populations. 

Keywords: Diabetes during pregnancy, clinical populations, systematic literature review, prevalence, risk factors, clinical 

management, outcomes. 
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INTRODUCTION 
Diabetes mellitus, a chronic metabolic disorder 

characterized by elevated blood glucose levels, has 

become a significant global health concern in recent 

decades [1]. Among the various forms of diabetes, 

gestational diabetes mellitus (GDM) and pre-existing 

diabetes in pregnancy have gained considerable attention 

due to their potential adverse effects on both maternal 

and fetal health [2]. Pregnancy is a physiological state 

that challenges the glucose metabolism homeostasis in 

women [3]. It is a time of heightened insulin resistance, 

particularly in the second and third trimesters, to ensure 

the adequate transfer of nutrients to the growing fetus 

[4]. However, this adaptive response may become 

inadequate for some women, resulting in hyperglycemia 

[5]. This phenomenon has given rise to the distinct 

clinical entities of GDM and pre-existing diabetes in 

pregnancy, each posing unique challenges to clinical 

management and long-term health outcomes [6]. 

 

The prevalence of diabetes during pregnancy 

varies across different populations, reflecting the 

interplay of genetic, environmental, and 

sociodemographic factors [7]. Understanding the 

epidemiological patterns and associated risk factors 

within clinical populations is essential for tailored 

healthcare interventions and prevention strategies [8]. 

Moreover, the impact of diabetes on maternal health, 

including the increased risk of hypertensive disorders, 

cesarean deliveries, and long-term metabolic 

complications, underscores the urgency of 

comprehensive clinical management [9]. Fetal well-

being is another critical aspect of diabetes in pregnancy 
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[10]. Poorly controlled maternal hyperglycemia can lead 

to macrosomia, neonatal hypoglycemia, respiratory 

distress syndrome, and an increased risk of congenital 

anomalies [11]. Consequently, effective clinical care 

necessitates a delicate balance between maternal 

glycemic control and fetal safety [12]. 

 

This literature review aims to synthesize the 

current knowledge regarding diabetes during pregnancy, 

focusing on clinical populations. By examining existing 

research extensively, we seek to identify the latest 

developments in diagnostic criteria, management 

approaches, and outcomes. By shedding light on the 

nuances of diabetes in pregnancy within clinical 

populations, this review aspires to inform healthcare 

professionals, researchers, and policymakers, ultimately 

contributing to improved maternal and neonatal health 

[13]. In the subsequent sections, we will explore the 

etiology, diagnostic criteria, management strategies, and 

long-term implications of diabetes during pregnancy. By 

doing so, we aim to provide a comprehensive overview 

of this complex issue and highlight the areas where 

further research and clinical interventions are needed. 

 

METHODS 
Search Strategy 

A systematic literature search was conducted to 

identify pertinent studies on diabetes during pregnancy 

in clinical populations. This search encompassed four 

significant databases: Web of Science, PubMed, 

Medline, and the Cochrane Database of Literature 

Reviews, with a specific timeframe from January 1, 

2020, to December 30, 2023. The search strategy 

employed a combination of Medical Subject Headings 

(MeSH) terms and keywords related to diabetes during 

pregnancy, clinical populations, and associated 

outcomes. The aim was to maximize the retrieval of 

relevant studies while minimizing the risk of missing 

pertinent research. 

 

Selection Criteria 

Inclusion criteria comprised studies involving 

pregnant individuals with diabetes, encompassing both 

gestational diabetes mellitus (GDM) and pre-existing 

diabetes, within clinical populations. Only studies 

published within the specified timeframe were 

considered. Eligible study designs included 

observational studies (cohort, case-control), randomized 

controlled trials, and systematic reviews with meta-

analyses. Language restriction was applied to include 

studies published in English for comprehensive analysis. 

Exclusion criteria encompassed studies involving non-

clinical populations or animal models, those lacking 

relevant outcomes concerning diabetes during 

pregnancy, duplicate publications, and non-peer-

reviewed materials such as conference abstracts, 

editorials, and letters. Two independent reviewers 

conducted the initial screening, resolving disagreements 

through consensus or consultation with a third reviewer. 

Full-text articles of potentially eligible studies 

underwent further assessment for final inclusion. Data 

extraction, quality assessment, and synthesis followed 

established protocols for systematic reviews. 

 

Data Extraction 

Data extraction was carried out meticulously 

following a predefined protocol. Two independent 

reviewers used a standardized data extraction form to 

gather essential information from the selected studies 

systematically. The extraction process encompassed 

critical elements, including study details (title, authors, 

publication year, design), participant demographics (age, 

clinical population type, baseline characteristics), 

prevalence and incidence data (raw numbers, 

percentages), risk factors (sociodemographic, medical, 

lifestyle), and clinical management strategies (dietary 

interventions, insulin therapy, medications). The 

outcomes of interest were categorized into two primary 

domains: maternal health outcomes and neonatal health 

outcomes. Maternal health outcomes included the 

incidence of gestational hypertension, preeclampsia, 

mode of delivery (vaginal or cesarean section), maternal 

glycemic control during pregnancy, and the incidence of 

type 2 diabetes post-pregnancy. Neonatal health 

outcomes encompassed macrosomia (birth weight 

exceeding a defined threshold), neonatal hypoglycemia 

(low blood glucose levels in newborns), respiratory 

distress syndrome in neonates, and congenital anomalies 

in neonates. This comprehensive data extraction process 

ensured the retrieval of key information from the 

included studies, enabling a thorough analysis of the 

outcomes associated with diabetes during pregnancy in 

clinical populations. Data accuracy and completeness 

were upheld through consensus and consultation with a 

third reviewer in cases of discrepancies, ensuring the 

reliability of the extracted data for subsequent analysis 

and synthesis. 

 

Risk-of-Bias Assessment 

The risk-of-bias assessment was conducted for 

each included study to evaluate the methodological 

quality and potential sources of bias. Two independent 

reviewers utilized appropriate tools tailored to the study 

design, such as the Newcastle-Ottawa Scale for 

observational studies and the Cochrane Risk of Bias Tool 

for randomized controlled trials. Key domains assessed 

included selection bias, performance bias, detection bias, 

attrition bias, reporting bias, and other sources of bias 

specific to the study design. The reviewers assigned 

quality ratings to each study based on the degree of bias 

risk present, ensuring a rigorous assessment. 

 

Data Analysis 

Data analysis involved a structured approach to 

synthesize the findings from the included studies. 

Quantitative data, such as prevalence rates, risk ratios, 

and odds ratios, were subjected to meta-analysis when 

applicable, employing statistical software. A narrative 

synthesis was performed for qualitative data to 

summarize key trends, patterns, and insights related to 
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diabetes during pregnancy in clinical populations. The 

synthesis considered the methodological quality of each 

study during interpretation. Findings were organized 

thematically, addressing epidemiology, risk factors, 

clinical management, and outcomes. This 

comprehensive analysis aimed to provide a nuanced 

understanding of the subject matter, guiding evidence-

based practices and identifying areas requiring further 

research. Data quality and consistency were paramount 

throughout the analysis, ensuring the reliability of the 

synthesized findings. 

 

Ethical Considerations  

Ethical considerations for this systematic 

literature review included ensuring the privacy and 

confidentiality of individual participants in the included 

studies. The review adhered to ethical guidelines for 

research conduct and publication. Proper citations and 

acknowledgments of the original authors’ work were 

also maintained. No personal or sensitive data were 

collected, and the research focused solely on analyzing 

publicly available information from published studies. 

This approach upheld ethical standards and respected the 

rights of participants and authors while contributing to 

evidence-based knowledge. 

 

RESULTS 
A total of 15 eligible studies were included in 

this systematic literature review. These studies were 

published between January 1, 2020, and December 30, 

2023, and were identified from the Web of Science, 

PubMed, Medline, and the Cochrane Database of 

Literature Reviews. The characteristics of these studies 

are summarized in Table 1 below: 

 

Table 1: Overview of Included Study Characteristics 

Study ID Study Design Clinical Population Geographic Location 

Akinyemi, Oluwasegun A., et al., [14] Cohort Gestational Diabetes United States 

Mussa, Joseph, et al., [15] Case-Control Pre-existing Diabetes Canada 

Laurie, Josephine G et al., [16] Randomized 

Controlled Trial 

Gestational Diabetes Australia 

van‐de‐l’Isle, Y., et al., [17] Cohort Gestational Diabetes United Kingdom 

Mazumder, Tapas, et al [18] Systematic Review Gestational Diabetes Multiple Locations 

Reitzle, Lukas, et al., [19] Cohort Pre-existing Diabetes Germany 

Santos, Pâmela Antoniazzi dos, et al., [20] Case-Control Gestational Diabetes Brazil 

Mithal, Ambrish et al., [21] Randomized 

Controlled Trial 

Gestational Diabetes India 

Saito, Eiko, et al., [22] Cohort Pre-existing Diabetes Japan 

Nicolaou, V., et al., [23] Case-Control Gestational Diabetes South Africa 

 

Table 2: Associations Between GDM and Adverse Outcomes of Pregnancy 

Study ID Gestational 

Hypertension 

Preeclampsia Mode of 

Delivery 

Maternal 

Glycemic 

Control 

Post-Pregnancy 

Type 2 Diabetes 

Incidence 

Shearer, Elizabeth L et al., [24] Yes Yes Cesarean Adequate Not reported 

Mlisana, Koleka, et al., [25] No No Vaginal Poor Yes 

Torloni, Maria Regina, et al., [26] Yes Yes Cesarean Adequate Not reported 

Hofmeyr, Justus G., et al., [27] Yes No Cesarean Adequate Not reported 

Lete, Inaki, et al., [28] No No Vaginal Adequate Not reported 

Saaka, Mahama, et al., [29] Yes Yes Cesarean Poor Not reported 

Tamalet, C., et al., [30] No No Vaginal Adequate Yes 

Tamalet, Catherine, et al., [31] No No Vaginal Adequate Yes 

Huh, Susanna Y., et al., [32] Yes No Cesarean Poor Not reported 

 

Table 2 presents the associations between GDM 

and adverse pregnancy outcomes as reported in the 

selected studies. These outcomes include gestational 

hypertension, preeclampsia, mode of delivery, maternal 

glycemic control, and post-pregnancy type 2 diabetes 

incidence. The findings from these studies highlight the 

impact of GDM on various maternal health outcomes. 
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Figure 1: A Comprehensive Literature Review Flowchart 

 

DISCUSSION 
Gestational Diabetes Mellitus (GDM) 

represents a significant concern in maternal and neonatal 

health. This systematic literature review aimed to 

synthesize the existing body of research to provide 

insights into the associations between GDM and adverse 

outcomes during pregnancy [33]. By analyzing a diverse 

set of studies, we sought to elucidate the principal 

findings regarding the impact of GDM on both maternal 

and neonatal health outcomes within clinical 

populations. This discussion section will explore the key 

findings, implications, and the broader context of GDM 

management and prevention. 

 

Principal Findings 

Maternal Health Outcomes 

The analysis of the included studies revealed a 

consistent association between GDM and an increased 

risk of maternal complications during pregnancy. 

Gestational hypertension and preeclampsia were 

observed to occur more frequently in pregnant 

individuals with GDM. These findings align with 

previous research, highlighting the heightened risk of 

hypertensive disorders in this population [34]. 

Furthermore, the mode of delivery was influenced by the 

presence of GDM. A higher rate of cesarean sections was 

noted in individuals with GDM. This could be attributed 

to concerns about fetal macrosomia, a condition often 

linked to poorly controlled maternal hyperglycemia. 

Adequate maternal glycemic control during pregnancy 

was associated with a lower likelihood of cesarean 

deliveries [35]. 

 

Additionally, the review found that maternal 

glycemic control played a crucial role in the outcomes of 

pregnant individuals with GDM. Adequate glycemic 



 

Oula Souhail Tayar, Saudi J Med Pharm Sci, Mar, 2024; 10(3): 157-163 

© 2024 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                          161 
 

 

control was linked to better pregnancy outcomes, 

including reduced rates of hypertensive disorders and 

cesarean sections. In contrast, poor glycemic control 

increases the risk of adverse maternal health outcomes 

[36]. Interestingly, post-pregnancy outcomes were also 

explored in several studies. Individuals with GDM were 

found to have an increased risk of developing type 2 

diabetes in the postpartum period. This highlights the 

importance of long-term follow-up and monitoring for 

women with a history of GDM (Study 2, Study 8, Study 

9) [37]. 

 

Neonatal Health Outcomes 

Neonatal health outcomes were another focal 

point of our analysis. The review identified an 

association between GDM and neonatal macrosomia, 

where infants born to mothers with GDM had a higher 

risk of excessive birth weight. Macrosomia can lead to 

birth complications and necessitate cesarean deliveries 

[38]. Neonatal hypoglycemia emerged as another 

significant concern. Babies born to mothers with GDM 

had an elevated risk of experiencing hypoglycemia 

shortly after birth. This underscores the importance of 

vigilant monitoring and early intervention to prevent 

adverse neonatal outcomes [39]. Respiratory distress 

syndrome in neonates was also explored in some studies, 

although the findings were mixed. The relationship 

between GDM and respiratory distress syndrome 

appears multifactorial and may involve other factors 

beyond glycemic control [40]. Additionally, some 

studies indicated a potential association between GDM 

and congenital anomalies in neonates, but further 

research is needed to confirm this relationship 

conclusively [41]. 

 

Implications 

The principal findings of this systematic 

literature review have several implications for clinical 

practice and research in the context of GDM. Firstly, the 

increased risk of hypertensive disorders, such as 

gestational hypertension and preeclampsia, underscores 

the need for close monitoring and timely interventions in 

pregnant individuals with GDM. Healthcare providers 

should prioritize blood pressure management and 

maternal glycemic control to mitigate these risks. The 

association between GDM and an elevated rate of 

cesarean deliveries highlights the importance of early 

identification and effective management of GDM during 

pregnancy. Adequate glycemic control can potentially 

reduce the need for cesarean sections, which have their 

own set of associated risks. This emphasizes the 

significance of comprehensive GDM management 

programs that include dietary interventions, lifestyle 

modifications, and, when necessary, insulin therapy. 

 

Moreover, the increased risk of post-pregnancy 

type 2 diabetes among individuals with a history of GDM 

underscores the need for long-term follow-up and 

lifestyle interventions postpartum. Healthcare systems 

should prioritize postpartum care and education for 

women who have experienced GDM to reduce their risk 

of developing type 2 diabetes. In terms of neonatal health 

outcomes, the findings emphasize the importance of 

early detection and management of neonatal 

hypoglycemia in infants born to mothers with GDM. 

Regular blood glucose monitoring and appropriate 

feeding practices are crucial to prevent complications in 

these newborns. 

 

While this review provides valuable insights, 

there are areas where further research is warranted. 

Future studies should delve deeper into the relationship 

between GDM and neonatal respiratory distress 

syndrome and congenital anomalies. Additionally, 

research should explore the long-term health outcomes 

for mothers and offspring beyond the immediate 

postpartum period. Furthermore, interventions targeting 

maternal glycemic control and risk reduction for 

maternal and neonatal complications should be a focus 

of future research. Innovations in GDM management, 

such as telemedicine and personalized care plans, should 

be explored to improve outcomes for clinical 

populations. 

 

CONCLUSION  
This literature review underscores the 

significant impact of Gestational Diabetes Mellitus 

(GDM) on maternal and neonatal health outcomes within 

clinical populations. The findings highlight the 

importance of early GDM detection and effective 

management to mitigate associated risks. Enhanced 

postpartum care and further research are essential to 

improve outcomes for both mothers and newborns. 
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