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Introduction 

Gestational diabetes is a condition characterised by 

varying degrees of glusose intolerance that first appears 

during pregnancy (Gyasi-Antwi et al., 2020). It is the 

most common metabolic disorder of public health 

concern occurring during pregnancy (Santangelo et al., 

2016) that is associated with both maternal and fetal 

outcomes. It presents an intermediate glucose level 

ranging between normal levels for pregnancy and 

glucose levels diagnostic of diabetes in the non-

pregnant state which has been linked with perinatal 

mortality and morbidity (Embaby et al., 2016) of the 

fetus and an increased risk of diabetes type 2 and 

cardiovascular disease in the future (Wang et al., 2020). 

Gestational diabetes mellitus affects 25% of 

pregnancies worldwide (Sparks et al., 2022) with a vast 
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majority of cases occurring in low and middle income 

countries where access to maternal healthcare may be 

limited, and as a result, it is responsible for a higher 

incidence of maternal and fetal morbidity and mortality 

(IDF, 2020).  

Though it has been established that gestational diabetes 

mellitus can occur following autioimmune diabetes, 

diabetes occurring as a result of insulin resistance or 

diabetes occurring as a result of other factors (genetic 

mutation, diseases of the endocrine glands or 

chemically-induced), most cases of gestational diabetes 

mellitus occur as a result of B-cell dysfunction which is 

the basis of chronic insulin resistance to which insulin 

resistance in normal pregnancy may play a role (Chiu et 

al., 1994; Damm et al., 1994; Bucanan and Xiang, 

2005).  

Despite the prevalence of GDM, it remains poorly 

understood with its management often below standard. 

This review, therefore, aims to provide a 

comprehensive overview of the current understanding 

of GDM with respect to its prevalence, 

pathophysiology, diagnosis, intervention strategies and 

complications. By synthesizing the existing literature, 

we hope to provide a clearer understanding of GDM 

and its implication for maternal and fetal health. 

 

 

Materials and Methods 

This review was done using studies published from 

online databases that include PubMed, google scholar, 

WHO-based guidelines and National Institute for 

Health and Care Excellence (NICE) guidelines. The 

search was performed using keywords such as 

gestational diabetes mellitus, diabetes care, GDM 

management, pregnancy, interventions and medical 

nutrition therapy. Recent publications, narrativse and 

systematic reviews as well as controlled trials, 

observational studies and current guidelines for practice 

were also included. The literatures reviewed were 

restricted to those written in English. 

Results 

Prevalence of GDM 

 

A wide variation has been observed on the prevalence 

of GDM globally and this has been attributed to the use 

of different diagnostic criteria. Results from a recent 

meta-analysis report a global prevalence of 14.7% 

based on the criteria of the International Association of 

Diabetes and Pregnancy Study Groups (Saeedi et al., 

2021). In Africa, the prevalence of GDM was found to 

range between 7-12% (Lendoye et al., 2022; Ahmad et 

al., 2023). while in Nigeria, the prevalence of GDM 

was reported to be 11.0% (Azeez et al., 2021). 

 

 

Fig. 1: Global Prevalence of GDM Based on Regions (Ahmad et al. 2023) 
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Predisposing factors 

The etiology of GDM is believed to be multifactorial 

although the exact cause is yet to be established 

(Giannakou et al., 2019). A lot of factors have been 

associated with the occurence and prevalence of GDM 

ranging from genetics to epigenetic factors. These 

include being black, obesity prior to pregnancy, history 

of GDM (Lendoye et al., 2022), overweight, advanced 

maternal age, family history of GDM or any form of 

diabetes (Plows et al., 2018), micronutrients deficiency, 

westernized diets high in saturated fats and refined 

sugars, red and processed meats (Zhang et al., 2006; 

Bowers et al., 2012). Other risk factors include high 

protein diets (Bao et al., 2013; Maslova et al., 2017; 

Pang et al., 2017), recurrent abortions, previous history 

of large babies, history of still birth, chronic 

hypertension, maternal smoking (Kampmann et al., 

2015), non-white ethnicity (Dugan et al., 2019) and 

early age at menarche (Li et al., 2017). Environmental 

pollution has also been linked with the occurence of 

GDM in some areas (Rammah et al., 2020). 

Pathophysiology of Gestational Diabetes 

The pathophysiology of GDM is based on pregnancy-

related changes (Mdoe et al., 2021). A healthy 

pregnancy is characterized by transient insulin 

resistance and hyperlipidaemia that causes an increase 

in insulin secretion aimed at maintaining normal 

glucose tolerance (Sorensen et al., 2022). Maternal 

genetic predisposition, obesity, over-nutrition and 

excessive gestational weight gain are some factors that 

can lead to dysfunctional pancreatic B-cells with 

resultant hyperglycaemia, deteriorated glucose 

tolerance and ultimately gestational diabetes (Plows et 

al., 2018; Sorensen et al., 2022). 

Changes in maternal metabolism is one of the 

significant changes associated with normal pregnancy 

(Lain and Catalano, 2007). Oestrogen and progesterone 

stimulate maternal B-cell hyperplasia and insulin 

secretion in early pregnancy. These help in the maternal 

storage of nutrients in the adipose tissues and liver in 

order to support fetal growth as pregnancy advances 

(Brown et al., 2017). At this stage, insulin sensitivity is 

maintained and sometimes even increased. But as 

pregnancy progresses toward the third trimester, there is 

a decline in insulin sensitivity by about 50% (Barbour 

et al., 2007) which has been linked to placental 

hormones, cytokines released from adipose tissues, 

increased free fatty acids and lower adiponectin 

concentrations (Clapp, 2006; Devilieger et al., 2008); as 

well as a 40% to 60% decrease in postprandial 

peripheral glucose disposal (Barbour et al., 2007).  

In normal pregnancy, maternal glycaemia is maintained 

by about 200%-250% rise in insulin secretion (Suman 

Rao et al., 2013) while for women who develop GDM, 

they have significant reductions in insulin sensitivity in 

pregnancy and are unable to increase insulin secretion 

enough to maintain postprandial euglycaemia. Other 

factors linked to the pathophysiology of GDM are 

impaired insulin signalling due to sub-clinical 

inflammation, decreased secretion of adiponectin from 

adipocytes (Brown et al., 2017) and history of 

periodontitis (Bendek et al., 2021). 

Diagnosis of GDM 

Although there is a worldwide variation in the  

definition, method of screening and management of 

GDM, the International Association of Diabetes in 

Pregnancy Study Groups have recommended a one-step 

approach for the screening of pregnant women for 

GDM (Lende and Rijhsinghani, 2020) which entails a 

75g oral glucose tolerance test (OGTT) between 24-28 

weeks gestation (IADPSG, 2010). Though this 

recommendation was adopted by WHO, it was 

observed that the one-step approach led to an increased 

workload and, in some cases, unnecessary 

medicalization of care. To eliminate this, most 

European countries still make use of the two-step 

screening approach which, in addition to the OGTT, 

also has a glucose challenge test (Benhalima et al., 

2018). In the same vein, there is currently no universal 

guideline for the diagnosis of GDM (Dempsey et al., 

2022) though based on the National Institute for Health 

and Care Excellence (NICE), women should be 

diagnosed with GDM if they either have a fasting 

plasma glucose level of 5.6 mmol/litre or above (NICE, 

2015).  
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Table 1: IADPSG, International Association of Diabetes and Pregnancy Study Groups; ADA, American Diabetes 

Association; WHO, World Health Organisation. (Nayak et al., 2013) 

Criteria Diagnosis 

IADPSG (75 gram OGTT) (Metzger et al., 

2010) 

At least one value meeting the threshold: 

 Fasting plasma glucose > 5.11 mmol/1 

 1-h plasma glucose > 10 mmol/1 

 2-h plasma glucose > 8.5 mmol/1 

Old ADA (lOOg OGTT) (WHO, 1999) At least two values meeting the thresholds: 

 Fasting plasma glucose > 5.28 mmol/1 

 1-h plasma glucose > 10 mmol/1 

 2-h plasma glucose >8.61 mmol/1 

 3-h plasma glucose > 7.78 mmol/1 

WHO (75 g OGTT) ( P S A D A ,  2 0 1 0 )  At least one value meeting the threshold: 
 Fasting plasma glucose > 7 mmol/1 2-h plasma glucose > 7.78 mmol/1 

 

Interventions for Women with GDM 

 Exercise 

Sedentary lifestyle predisposes an individual to a wide 

range of adverse effects, and pregnancy has been 

described as a period of reduced physical activity, 

sports and exercise (Fell et al., 2009). Exercise 

improves blood supply to skeletal muscles, counteracts 

lipid-induced insulin resistance as well as modify the 

hormonal regulation of hepatic glucose output (Jensen 

et al., 2004; Schenk et al., 2005). It also enhances 

glucose uptake in skeletal muscles, improves glucose 

homeostasis and most of the insulin mediated post-

receptor events that leads to increased expression of 

GLUT4 from intracellular stores to the muscle cell 

membrane (Asano et al., 2014; Brown et al., 2017). 

Glucose enters the skeletal muscle cells via facilitated 

diffusion with the help of glucose transporter (GLUT4) 

while its clearance largely depends on blood flow to the 

muscles, expression of glucose transporters and 

utilization of glucose through glycolysis and 

glycogenesis (Richter et al., 2001). Insulin sensitivity in 

skeletal muscles is related to the degree of physical 

activity (Asano et al., 2014). 

The ameliorative effects of physical exercise in the 

control of hyperglycaemia among women with GDM 

was observed with increased levels of moderate 

intensity in physical exercise which reduces/reverses 

pregnancy-induced insulin resistance (Clapp and 

Capeless, 1991; Clapp et al., 1992). Fasting blood 

glucose and fasting insulin levels were effectively 

reduced by moderate intensity exercises in women that 

were at risk of developing GDM (Embaby et al. 2016) 

though the amount of exercise required to achieve that 

effects was slightly higher than the recommended 

moderate intensity exercise of 30 mins per day 

particularly after a meal (NICE, 2015; Erlich et al., 

2021). In a systematic review and meta-analysis, it was 

found that exercise only interventions reduces the odds 

of gestational diabetes, gestational hypertension and 

pre-eclampsia by 38% though most of the exercise only 

interventions used in the study does not reduce the risk 

of GDM on their own (Davenport et al., 2018). In a 

randomized controlled trial carried out in China in order 

to assess the effectiveness of regular exercise in the 

prevention of GDM, exercise demonstrates high 

potential in reducing the risk of GDM and improving 

glucose metabolism (Wang et al., 2016), while 

resistance exercise may help to avoid insulin therapy 

(Brankston et al., 2004), sustain insulin sensitivity and 

improve glucose clearance (Bung et al., 1991).  

Although the effects of exercise activities alone do not 

have significant effects on the overall incidence of 

GDM, the incidence of GDM was 24% lower in the 

intervention group than in the control group (Nasiri et 

al., 2019), and the effect was significant (Zheng et al., 

2017). Furthermore, physical activity interventions may 

have different impacts depending on pre-pregnancy 

body weight status (Nasiri-Amiri et al., 2019).  

Medical Nutrition Therapy 

Nutrition is a cost effective early stage intervention in 

the management of GDM. Besides being fiscally 

reasonable and culturally sensitive, it was found to be 
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effective in reducing the need for medication and 

intensified healthcare resource use (Hernandez and 

Brand-Miller, 2018). 

Medical nutrition therapy is being utilized in the 

treatment of GDM because carbohydrate has been 

implicated as the main causative agent due to the role it 

plays in glycaemia (Aloke et al., 2022). Medical 

nutrition therapy aims to achieve and maintain 

euglycaemia through consumption of foods with lower 

glycaemic index (GI) Moreno-Castilla et al., 2016; 

Brown et al., 2017). Despite heterogeneity in dietary 

interventions administered in different studies, a 

moderately favourable effect of diet was observed on 

maternal glycaemic outcomes (Yamamoto et al., 2018) 

and the risk of GDM (Bennett et al., 2018). 

Furthermore, low GI diets reduces the amount of insulin 

required to maintain optimal glycaemic control in 

pregnancies complicated by GDM (Louie et al., 2010), 

while low GI diet in combination with dietary fibre 

improves pregnancy outcomes in GDN (Mousa et al., 

2019). On the contrary, in a randomized trial among 

Australian women at risk of GDM, no differences were 

found between low GI diet versus high fibre diet / 

moderate GI diets with respect to pregnancy outcomes 

(Markovic et al., 2016). Similarly, a 2015 meta-analysis 

reveals that diet interventions, such as partial meal 

replacement, in order to aid in appropriate energy 

balance, promotes nutritious eating, and/or energy 

intake counselling and does not result in a statistically 

significant reduction in the risk of GDM (Rogozinska et 

al, 2015).  

In addition, findings from the meta-analyses also 

suggest that previous trials do not result in a 

physiologically relevant attenuation of gestational 

weight gain to lessen GDM risk because diet 

interventions targeting weight reduction through 

decreased energy intake was implemented too late for 

individuals who became pregnant while still being 

overweight or obese (Rogozinska et al., 2015; 

Markovic et al., 2016). Elevated post-prandial glucose 

levels is associated with adverse pregnancy outcomes in 

women with GDM (De Veciana et al., 1995). 

Medication 

Although the use of oral agents in the management of 

GDM remains controversial (Barbour et al., 2018), oral 

medication therapy is an effective and safe treatment 

regimen for GDM and, in some circumstances, may 

serve as the first-line therapy when exercise and 

nutritional modification fails (Bergel et al., 2016). 

According to the American College of Obstetrics and 

Gynaecologists, insulin is still the preferred 

pharmacologic treatment for GDM (Bishop et al., 2019) 

as other alternatives such as metformin and glyburide 

have been associated with long term metabolic risk in 

the child (Barbour et al., 2018). In the same vein, the 

Society for Maternal-Fetal Medicine endorses 

metformin as a safe alternative to insulin in the 

management of GDM and was preferred to glyburide 

(SMFM, 2018), though researches following this 

declaration suggest that metformin has the potential to 

inhibit mitochondrial activity and may exhibit adverse 

effect on function, growth or differentiation of fetal and 

placental tissues (Heckman-Stoddard et al., 2017). 

Precision Medicine 

Precision medicine refers to the tailoring of prevention, 

diagnosis and treatment of a particular health issue so 

that each patient receives optimal personalized therapy 

(Krook and Mulder, 2022). It usually relies on precision 

diagnostics and is embedded with the potentials to offer 

direct clinical benefits to patients. It is more cost 

effective for society as time and resources are not 

wasted on less effective treatments (Krook and Mulder, 

2022). The aetiology of GDM is multifactorial and 

complex though genetics and environmental factors 

have been implicated (Johns et al., 2018). These factors 

have been classified as modifiable and non-modifiable 

risk factors (Sparks et al., 2022). Risk factors based on 

genetics and demography are known as non-modifiable 

risk factors, while those associated with lifestyle, habits 

or environment are defined as modifiable risk factors.  

Seeing that individuals who develop GDM are exposed 

to different risk factors, an understanding of their 

individualized risk factor will help determine the nature 

and type of intervention to be administered. Recent 

findings have revealed that among genetic variants 

related to nutrition, single nucleotide polymorphisms 

plays a key role in the FTO affecting body weight and 

composition. The carriers of the FTO rs9939609 AA 

genotype are likely to be more obese than the non-

carriers (Frayling et al., 2007). This variant is 

considered to be one of the strongest risk factors for 
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polygenic obesity. Nevertheless, the increased 

susceptibility to obesity by the AA risk allele can be 

modified either by physical activity or reduced energy 

intake (Hetherington and Cecil, 2009). As observed in 

this review, cost effective behavioural interventions 

such as exercise and diet have been shown to be 

effective in the prevention and management of GDM 

and other diseases irrespective of their genetic 

predisposition. 

Self-monitoring and Capillary Blood Glucose 

Self-monitoring of blood glucose is the collection of 

detailed information about blood glucose levels by 

patients at many points during the day on a day-to-day 

basis so as to guide adjustments in therapy and lifestyle 

activities, thereby ultimately improving glycaemic 

control and also preventing diabetes-related 

complications (Benjamin, 2002). And this is achieved 

with the use of conventional personal glucose meters 

used to measure finger prick blood samples several 

times a day (Czupryniak et al., 2014). Glucose 

monitoring in pregnancy is very important in GDM 

management so as to ensure appropriate glycaemic 

control and to reduce the associated risks (Byford et al., 

2023). In pregnancy, the universally-accepted method 

of glucose monitoring is self-monitoring of blood 

glucose (SMBG) with intermittent capillary glucose 

finger-stick tests (Hewapathirana et al., 2013). These 

SMBG tests are recommended before and after meals 

and also before going to bed. In individuals with GDM, 

the current methods of glucose monitoring include 

measuring glycosylated haemoglobin (HbA1c), self-

monitoring of capillary glucose and continuous glucose 

monitoring (Byford et al., 2023). The continuous 

glucose monitoring systems comprises a disposable 

subcutaneous glucose-sensing device that measures 

glucose levels in subcutaneous tissues every 10 seconds 

electrochemically, thereby providing an average 

interstitial glucose value every 5 minutes 

(Hewapathirana et al., 2013).  

Discussion 

We reviewed the prevalence, predisposing factors, 

pathophysiology, diagnosis and interventions associated 

with GDM risk and management based on published 

literatures.  With the rising prevalence of obesity 

worldwide, there is also an increase in the incidence of 

metabolic diseases. Gestational diabetes mellitus is the 

leading metabolic disorder associated with pregnancy 

whose prevalence is on the rise particularly in low and 

middle income countries and is linked to short and long 

term adverse effects in both mother and offspring. Its 

diagnosis allows for the identification of a population 

that is highly susceptible to type II diabetes mellitus and 

other metabolic syndromes, thus providing an easy and 

ideal tool that matches routine anthropometric and 

biochemical factors, dietary assessments and genetic 

make-up in clinical practice (Franzago et al., 2018). 

There is currently no consensus with respect to the 

definition, screening, diagnosis and management of 

GDM (Agarwal, 2018) and this has created major 

problems in addressing the prevalence, complications, 

efficacy of treatment and follow-up for women with 

GDM (Ozgu-Erdinc, 2020). 

In the management of women with GDM, dietary 

intervention plays a major role. This is because 

nutrition is a major modifiable factor that has the ability 

to interact with both the genome and epigenome by 

modulating gene expression in response to different 

dietary components and nutrient requirements in order 

to influence health (metabolic and transgenerational) 

diseases and fertility (Franzago et al., 2020). Though 

the norm in diabetes care has been to limit all types of 

carbohydrates in order to control blood glucose levels, 

most women are unable to adhere strictly to such diets 

due to anxiety. Hence, they end up substituting high fat 

foods for carbohydrates, thereby unintentionally 

enhancing lipolysis, elevated free fatty acids and 

worsening maternal insulin resistance (Hernandez et al., 

2018). The increase in maternal insulin resistance may 

facilitate nutrient shunting across the placenta 

promoting excess fetal fat accumulation. Research-

based evidence suggests that liberalizing higher quality, 

nutrient dense carbohydrates results in controlled 

fasting as well as postprandial blood glucose, lowers 

free fatty acids, improves insulin action, vascular 

benefits and may decrease excess fetal adiposity 

(Hernandez et al., 2018).  

The approach to the management of GDM requires a 

multidisciplinary approach which includes dietary 

modification, exercise, nutrition monitoring, lifestyle 

changes, maternal weight gain management and self-

monitoring of blood glucose levels. With dietary 

modification, adequate exercise and lifestyle changes, 
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about 70-85% of GD cases can be managed (Johns et 

al., 2018).      

Conclusions 

The findings from this review highlighted the need for 

enhanced screening and management strategies to 

mitigate the adverse effects of GDM outcomes in 

Nigeria. The findings from this review have important 

implications for public health policy and clinical 

practice in Africa, particularly in Nigeria. We found 

that the incidence and prevalence of gestational diabetes 

is on the rise, hence there is the need to promote its 

prevention and early diagnosis via a unified method of 

diagnosis. Thus, further studies using anthropometric 

studies is required. 
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