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Gestational diabetes mellitus (GDM) has increasingly become a 
global burden alongside the obesity epidemic. According to the latest 
International Diabetes Federation data (2019),[1] 16% of live births 
globally had some form of hyperglycaemia in pregnancy, of which 
84% was due to GDM. Concerningly, the vast majority of cases arise 
from low- to middle-income countries (LMICs).[2]

Worldwide, the landscape of GDM has remained a dynamic entity, 
with the prevalence, terminology, screening protocols and diagnostic 
criteria continuously changing from as early as the 1980s. The varying 
terminology employed to define GDM was modified by the World 
Health Organization (WHO) in 2013[3] following the findings of the 
Hyperglycemia and Adverse Pregnancy Outcome Study (HAPO),[4] 
which reported that blood glucose thresholds below recognised 
or accepted GDM diagnostic criteria at the time were linked to 
adverse maternal and neonatal outcomes. The term ‘hyperglycaemia 
first detected in pregnancy’ (HFDP), coined by the WHO in 2013, 
encompasses the varying degrees of glucose intolerance detected in 
pregnancy, with GDM being the milder degree of HFDP and diabetes 
in pregnancy (DIP) the more severe form, and will be utilised for the 
purposes of this article.

Globally there is a lack of uniformity in the approach to HFDP 
among both international and local organisations, translating into 
variations in practice within and between countries. Additionally, 
LMICs often have to adopt different strategies given their limited 
resource infrastructure and lack of availability of diabetes care, 
particularly in pregnancy. This is the case in South Africa (SA), where 
limited access to specialised maternal health services remains an issue, 
together with variations in clinical practice across provinces. In those 
provinces where specialised maternal services are available, health 
system governance differs. For example, Western Cape Province 
adopts a decentralised service in comparison with the centralised 
services in Gauteng. This difference translates into differences in 
healthcare delivery in terms of equity, efficiency and resilience. The 

growing body of research in the field of HFDP over the past decade 
has highlighted numerous shortfalls in healthcare delivery in SA, in 
addition to the health burden and consequences of HFDP.[5-14]

The significance of HFDP lies in the well-established short- and 
more recently explored long-term ramifications for both mother 
and child, ultimately augmenting the intergenerational risk of 
cardiometabolic diseases. Of profound concern is that HFDP is 
fuelling the type 2 diabetes mellitus (T2DM) epidemic, with over half 
the mothers developing diabetes within the first decade following 
delivery, making HFDP one of the strongest predictors of T2DM.[15,16] 
Cardiovascular disease (CVD) and the metabolic syndrome (MetS) are 
two times[17] and four times[18] higher among women with a previous 
history of HFDP compared with women without HFDP. Furthermore, 
studies have shown that the offspring of women with HFDP are at 
increased risk of T2DM, obesity and CVD.[19-21] The HAPO follow-
up study[22] demonstrated that exposure to higher levels of glucose in 
utero is independently associated with childhood adiposity and that 
offspring exposed to untreated GDM in utero are insulin resistant, with 
limited beta-cell compensation compared with offspring of mothers 
without GDM. The impact of exposure to HFDP in the offspring may 
extend beyond the cardiometabolic consequences, and it has been 
suggested that it may adversely affect childhood cognitive and motor 
development, as explored in two recent systematic reviews of data 
largely from high-income countries.[23,24]

Although the underlying pathophysiological mechanisms for the 
increased cardiometabolic risk in mothers and children following 
HFDP remain to be fully elucidated, the risk is augmented by various 
maternal, environmental and societal factors present along the 
life course. In the context of HFDP exposure, the model in Fig. 1 
highlights the complex interplay of modifiable and non-modifiable 
maternal factors present from the prenatal period and extending well 
into the postpartum period that potentially interact and mediate the 
outcomes.
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Fortunately, there is now a growing body of research in SA 
highlighting the burden and risk factors for HFDP, as well as 
maternal, neonatal and early childhood outcomes following 
HFDP.[5,6,8,10,11,14,25-31]

The burden of HFDP in SA
Urbanisation and recent socioeconomic changes in SA have fuelled a 
rapid nutritional transition that has been accompanied by a dramatic 
shift in the burden of disease from communicable diseases, such as 
HIV, to non-communicable diseases (NCDs) such as diabetes mellitus 
and HFDP.[32] Prevalence studies of HFDP for SA are limited to seven 
studies in the past four decades,[8,13,26-29,33] in which the prevalence 
ranged from 1.8% to 25.8% owing to varying screening strategies 
and diagnostic tests being employed. However, three of the studies 
performed in Gauteng, all of which utilised the same diagnostic 
criteria (International Association of Diabetes and Pregnancy Study 
Groups (IADPSG)), demonstrated markedly varying prevalence 
figures of 9.1%, 12.7% and 25.8%. These differences may have been 
attributable to laboratory inaccuracies, including higher quality 
control biases at lower glucose concentrations, resulting in a higher 
prevalence of HFDP. Table 1 demonstrates the varying prevalences by 
ethnic groups, diagnostic criteria, and provinces in SA.

A concern is the potential underestimation of this disease burden, 
which may be attributable to three major factors: (i) the current risk 
factor-based screening approach, as opposed to universal screening 
for HFDP; (ii) the lack of public and healthcare professional 
awareness of the condition; and (iii) the primary healthcare services 
mostly providing a selective, vertically based care for diseases, as 
opposed to comprehensive care that incorporates health promotion 
and disease prevention. The primary healthcare services, which are 
generally the first port of call for pregnant women, are often fraught 
with difficulties, from problems with access to lack of continuity of 
care and understaffing, bringing into question the true appreciation 

of the disease burden. While risk factor-based screening remains the 
cornerstone of screening strategies in LMICs owing to its cost and 
ease, numerous studies[37,38] have demonstrated the poor predictive 
value of this approach to screening, with a local study[28] showing that 
10.6% of HFDP cases would have been missed.

Availability of specialised antenatal 
maternal services
There is limited availability of maternal services dedicated to the 
care of women with HFDP, and these are exclusively offered at three 
tertiary hospital sites (public health sector) located in Gauteng and 
Western Cape, home to 23 million of SA’s 60 million population.[39] 
These centres have afforded excellent care and management over the 
years, which has become evident in the improved outcomes for both 
mother and child.[6,12,25] However, there is limited access to quality 
care for the majority of women in rural and urban areas outside of 
Gauteng and Cape Town.

Varying screening and diagnostic 
strategies and novel testing
While oral glucose tolerance tests (OGTTs) remain the gold standard 
for diagnosing HFDP, difficulties arise because varying diagnostic 
criteria are employed worldwide, with four commonly used criteria 
being utilised in SA. These are the National Institute for Health and 
Care Excellence (NICE),[40] the IADPSG,[41] the American College of 
Obstetricians and Gynecologists (ACOG)[42] and the WHO 2013.[3] 
In 2017, the Society for Endocrinology, Metabolism and Diabetes of 
South Africa published guidelines that endorsed universal screening 
and the IADPSG criteria.[43] The application of these criteria is 
currently still debatable and not endorsed by the South African 
Society of Obstetricians and Gynaecologists, as it remains unfeasible 
in a resource-strapped country such as SA, where more diagnosed 
cases, because of the lower glycaemic thresholds, will add to the 
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Fig. 1. Proposed model of risk factors mediating the progression to the adverse maternal and childhood outcomes in the setting of hyperglycaemia first detected 
in pregnancy. (GDM = gestational diabetes mellitus.)
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cost burden and may overwhelm the existing healthcare system. 
The OGTT remains cumbersome. It is often associated with nausea 
and occasionally with vomiting, necessitates multiple blood samples 
and importantly is expensive, which has led to the evaluation of 
simpler novel tests such as fasting plasma glucose (FPG), glycated 
haemoglobin (HbA1c) and other biomarkers. FPG has shown 
promise as both a screening[11,44] and diagnostic test,[27,28] with a recent 
local study showing that an FPG level >4.5 mmol/L has a sensitivity 
and specificity of 98% and 80%, respectively, for identifying HFDP 
v. risk factor-based screening, where the sensitivity and specificity 
were 56% and 67%, respectively.[11] Use of FPG as a diagnostic test is 
limited by the fact that women need to be in the fasting state and to 
return for their result if the test is not performed by a point-of-care 
device, which itself is also limited by quality control issues. Although 
random blood glucose and HbA1c measurements are convenient, 
fast, simple and relatively inexpensive, they have shown inconsistent 
sensitivity and specificity results, which is a major limiting factor. 
A further novel strategy, investigated in a small cross-over study at 
Tygerberg Hospital in 51 participants, was a ‘breakfast test’ – a non-
standardised glucose load of 75 g v. the standard OGTT. This study 
reported a good correlation between blood glucose values, suggesting 
a useful alternative to the non-palatable OGTT.[9] However, a major 
limitation of the study was small numbers, and the findings would 
require validation in an adequately powered study.

Postpartum screening
Postpartum care for women with HFDP appears to be poorly 
structured and misaligned with existing policy. Follow-up is often 
lacking and, if available, poorly attended. The determinants and 
barriers are generally consistent across studies (mostly derived from 
high- to middle-income countries); however, many are contextual 
and culture specific.[45] In the SA setting, a qualitative study identified 
health and patient-related barriers as major obstacles in the context of 
three public sector hospitals in Western Cape and Gauteng, resulting 
in poor compliance with follow-up.[46] Among others, financial 
constraints, time constraints and misalignment of neonatal and 
maternal follow-up at primary care level, and lack of education and 
awareness surrounding the importance of follow-up, were reported.

The lack of awareness and perceived seriousness of the long-
term impact of HFDP among policymakers, healthcare providers, 
affected women and their families may be the biggest hurdle. 
However, there are data from recent SA studies[14,30,31] highlighting 
the significant maternal cardiometabolic risks following pregnancy 
and therefore the need to prioritise postpartum surveillance. These 
were prospective cohort studies. One, performed in Cape Town in a 
predominantly mixed ethnic group of women, found that at 6 weeks 
postpartum the prevalence of T2DM was 27%,[14] although this was 
a small study. Another larger study in the same region at 5 - 6 years 

postpartum demonstrated that 47% of women with HFDP progressed 
to T2DM (81% in the DIP group and 31% in the GDM group), of whom 
the majority were unaware of their disease and 60.9% met criteria for 
MetS.[30] In both studies, the majority of the women who progressed to 
T2DM probably had pre-existing diabetes, since they were found to have 
overt diabetes by IADPSG criteria. The latest prospective cohort study, 
currently under review for publication (V Nicolaou et al., unpublished 
data), evaluated mother-child pairs exposed and unexposed to HFDP at 
3 - 6 years postpartum. In this study, 45% of women exposed to HFDP 
progressed to T2DM compared with 5% of women who did not have 
HFDP. Similarly, 41% of the women exposed to HFDP v. 6% of women 
who did not have HFDP, had MetS. Cardiovascular risk as assessed by 
the Framingham risk score and carotid intima media thickness was also 
significantly higher among women exposed to HFDP.

In the last of the three studies, it is of significant concern that 
the offspring of mothers with HFDP were found to have cognitive 
impairment, with lower cognitive scores and fine motor skills. In this 
study, offspring obesity and height were not independently associated 
with HFDP when adjusting for maternal BMI.[47] Longer prospective 
follow-up may unmask this consequence in later childhood. For 
example, a recent study under review for publication (T Chivese et al., 
unpublished data) of children 5 - 6 years of age who had been born 
to mothers with HFDP showed a significant combined prevalence 
of overweight and obesity at preschool age of 26.5%, although no 
comparison was made with an unexposed group of children.

The HIV epidemic has brought about the development of healthcare 
platforms that could be expanded for use for women with HFDP and 
their offspring. The country’s prevention of mother-to-child (PMTC) 
infection programme has been one of the flagship programmes in the 
government’s efforts to curb the spread of HIV, particularly among the 
vulnerable of society – women and children. Applying similar principles 
to women and children exposed to HFDP would be beneficial. Attention 
should be focused on integrating healthcare services to address the 
multiple morbidities in the postpartum period. This can be achieved 
through better continuity of care, which includes the transfer of patients 
from obstetrics and paediatrics to primary care to provide ongoing 
screening for NCDs such as T2DM, hypertension, dyslipidaemia and 
obesity, as well as counselling regarding lifestyle modifications, and 
initiating therapeutic interventions where necessary.[48-51]

Implications
Until recently, the emphasis from an obstetrics point of view in 
SA has been on acute obstetric complications that affect early 
maternal and infant mortality, so HFDP has been largely neglected. 
Based on our local data, urgent action is called for in SA. These 
findings have highlighted that HFDP is not just a transient obstetric 
condition, but identifies a significant risk for future cardiometabolic 
health in mothers. As the prevalence of HFDP and its risk factors 

Table 1. Prevalence figures for hyperglycaemia first detected in pregnancy in South Africa
Year Province Prevalence Ethnic group Diagnostic criteria
1979[13] Western Cape 3.0% Mixed ancestry 50 g OGTT
1985[29] KwaZulu-Natal 3.8% Indian WHO 1985[34]

2007[8] Limpopo 8.8% Black WHO 1999[35]

2010[33] Gauteng 1.8% Mixed ancestry Institutional protocol
2017[28] Gauteng 25.8% Black IADPSG[36]

2018[27] Gauteng 9.1% Black IADPSG[36]

2019[26] Gauteng 12.7% Black IADPSG[36]

OGTT = oral glucose tolerance test; WHO = World Health Organization; IADPSG = International Association of Diabetes and Pregnancy Study Groups.
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increases, this can increasingly contribute to the NCD burden that 
already drives mortality and morbidity in SA and that exacerbates 
the dire consequences of health emergencies such as the ongoing 
COVID-19 pandemic.[52] Moreover, the emerging evidence for an 
intergenerational impact of HFDP on the next generation’s health 
and development indicates the need to break this cycle to optimise 
the health of SA children, to improve their ability to reach their 
developmental potential, and to curb the longer-term CVD and NCD 
burden in SA by reducing early-life risks. Addressing modifiable 
maternal risk factors is key in preventing these consequences of 
HFDP.

Recommendations
The health of women and children is central to building a healthy 
and stable society. Our current healthcare system fails to meet the 
needs of women and children exposed to HFDP and may remain 
as such given our current economic climate. Attention should be 
focused on improving and expanding health services through laws, 
policies and programmes that will aid in improving the health of 
our women and children. The proposed National Health Insurance 
would provide the ideal opportunity for an integrated package of care 
for affected women and children. Preconception care programmes 
that optimise the health of women before pregnancy, as described in 
recommendations from the International Federation of Gynaecology 
and Obstetrics (FIGO), could help prevent the onset of HFDP, and 
the implementation and evaluation of such interventions should 
be further explored in our setting. While screening for HFDP in 
pregnancy should ideally be universal, this may be difficult to achieve 
in the current economic climate, which necessitates the exploration 
of novel, inexpensive and convenient testing for all pregnant women 
that is as effective as the gold standard. Furthermore, consideration 
should be given to an integrated seamless service, as showcased in 
the PMTC programme, where both mother and child can receive 
routine care in the postpartum period involving screening for chronic 
NCDs such as T2DM with a focus on the reduction of risk through 
preventive strategies including weight loss among others. Exploring 
and confirming the usefulness of FPG as a screening test for T2DM 
would simplify screening and hence have a major impact on health 
services.

Conclusions
A multidisciplinary approach to HFDP in SA, from prevention to 
screening, management and postpartum care, is critical to reduce 
the disease burden together with the short- and long-term impact on 
mothers and their offspring. An HFDP study group of researchers, 
interested obstetricians, physicians, endocrinologists, paediatricians, 
diabetes nurses, dieticians and public health and health authorities is 
called for to drive this agenda.
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