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Abstract

Introduction: Previous studies have shown that women with gestational diabetes (GD) are at
higher risk for residual postpartum dysglycemia. Nevertheless, adherence to early postpartum
screening among women with previous GD is extremely unsatisfactory.

Aim: Analysis of clinical, anthropometric and sociodemographic characteristics of wo-
men with previous GD who were screened during the early postpartum period for residual
dysglycemia.

Material and methods: Number of 102 pregnant women with GD were divided into groups
based on the early postpartum screening for dysglycemia: group A, screened (n = 19), and
group B, not screened (n = 83). We analysed age, body mass index (BMI), parity, smoking
habits, having GD in previous and gestational hypertension in the current pregnancy, family
history of type 2 diabetes (T2D), glycemic parameters (fasting glucose (FG) and HbAlc in
the 2nd and 3rd trimester), therapeutic regimen, number of endocrinology outpatient visits
and hospitalizations, pregnancy outcomes and results of screening oral glucose tolerance test
using appropriate statistics.

Results: Postpartum screening was conducted in 18.6% (group A), among whom prediabetes
was diagnosed in 26.3% of women with previous GD. Women in group A were older (36.21
+ 5.05) than in group B (33.48 + 5.57 years, p = 0.047). Groups did not differ regarding pre-
conception BMI (A: 28.03 + 5.69 kg/m” vs B: 28.17 + 6.84 kg/m?, p = 0.971), second and third
trimester FG* (A: 4.64 + 0.92 mmol/L vs B: 4.62 + 0.77 mmol/L, p = 0.953; A: 4.61 £ 0.73
mmol/L vs B: 4.91 + 1.02 mmol/L, p = 0.507, respectively) and HbA1lc (A: 5.06 + 0.40% vs B:
5.18 + 0.64%, p = 0.621; A: 5.30 + 0.34% vs B: 5.25 £ 0.54%, p = 0.690, respectively). On the

Keywords: other hand, women in group A (3.57 + 1.51) more frequently attended outpatient endocrino-
screening adherence, logy examinations than women in group B (2.68 + 1.16, p = 0.028).

gestational diabetes, Conclusion: Our results implied very low adherence to early postpartum screening, while
early postpartum women with previous GD who underwent early postpartum screening for residual dysglyce-
dysglycemia mia were older and had more frequent ambulatory endocrinology visits during pregnancy.
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Sazetak

Uvod: Prethodna istrazivanja ukazuju na povisen rizik za zaostali poremecaj glikoregu-
lacije postpartalno u zena sa gestacijskim dijabetesom (GD). Ipak, adherencija za rani
postpartalni skrining medu Zenama sa prethodnim GD je izrazito nezadovoljavajuca.
Cilj: Cilj rada je analiza klinickih, antropometrijskih i sociodemografskih karakteristika
zena sa prethodnim GD u kojih je sproveden rani postpartalni skrining na zaostali pore-
mecaj glikoregulacije.

Materijal i metode: Trudnice sa GD (102) podeljene su u dve grupe na osnovu sprovo-
denja ranog postpartalnog skrininga na: grupu A - skrining sproveden (n = 19) i grupu
B - skrining nije sproveden (n = 83). Analizirani su: starost, indeks telesne mase (ITM),
paritet, pusacke navike, postojanje GD u prethodnoj trudno¢i i gestacijska hipertenzija
(GH) u aktuelnoj trudnodi, pozitivna porodi¢na anamneza (PA) za tip 2 dijabetesa (T2D),
parametri glikoregulacije (glikemija i HbAlcu 2.1 3. trimestru), terapijski rezim, broj am-
bulantnih pregleda endokrinologa i hospitalizacija, ishodi trudnoce, kao i rezultati skri-
ninga oralnog testa opterecenja glukozom (OGTT) koris¢enjem odgovarajuce statistike.
Rezultati: Postpartalni skrining je sproveden u 18,6% Zena (grupa A), ¢ime je u 26,3%
zena postavljena dijagnoza predijabetesa. U grupi A ispitanice su bile starije Zivotne dobi
(36,21 + 5,05 godina) nego u grupi B (33,48 + 5,57 godina, p = 0,047). Grupe se nisu razli-
kovale po ITM (A: 28,03 + 5,69 kg/m? vs B: 28,17 + 6,84 kg/m?, p = 0,971) i glikemiji naste
u drugom i tre¢em trimestru (A: 4,64 £+ 0,92 mmol/L vs B: 4,62 + 0,77 mmol/L, p = 0,953;
A: 4,61 + 0,73 mmol/L vs B: 4,91 + 1,02 mmol/L, p = 0,507) i HbAlc (A: 5,06 + 0,40% vs
B: 5,18 + 0,64%, p = 0,621; A: 5,30 + 0,34% vs B: 5,25 + 0,54%, p = 0,690). S druge strane,
zene u grupi A (3,57 + 1,51) ¢esce su odlazile na ambulantne kontrole endokrinologa nego
zene u grupi B (2,68 + 1,16, p = 0,028).

Kljucne reci:
adherencija za

skrining, Zakljucak: Nasi rezultati ukazuju na izrazito nezadovoljavaju¢u adherenciju za rani po-
gestacijski dijabetes, stpartalni skrining, dok su Zene sa prethodnim gestacijskim dijabetesom, u kojih je spro-
rani poremecaj veden rani postpartalni skrining, bile starije Zivotne dobi i imale ve¢i broj ambulantnih
glikoregulacije poseta endokrinologu tokom trudnoce.

Introduction women with previous GD who underwent the early post-

It is well established that gestational diabetes (GD)
is associated with an increased risk of developing type 2
diabetes (T2D) over the lifetime (1). Women with pre-
vious GD have a 10-fold increased risk of developing
T2D compared to women without GD (2). Furthermore,
numerous studies suggest that women with a history of
GD are at higher risk of early postpartum dysglycemia,
including prediabetes (PD) and T2D (3,4). In this context,
current recommendations from the American Diabetes
Association (ADA) call for screening of all women with a
history of GD between 4 and 12 weeks postpartum for per-
sistent postpartum dysglycemia using a 2-hour oral gluco-
se tolerance test (OGTT) with 75 grams of glucose (5,6).

However, even in the countries with develo-
ped healthcare systems adherence to this screening is
notably unsatisfactory (7), with adherence rates reac-
hing only approximately 20% (8). This has led to the
belief that the prevalence of postpartum dysglycemia
is underestimated (7).

Prior studies indicate older age (7,9), better glyce-
mic control during pregnancy (10,11), multiparity and
GD in previous pregnancies (10), as well as a higher num-
ber of outpatient endocrinology visits in pregnancy (12)
could be predictors of successful screening.

In that context, this study aimed to analyse clinical,
anthropometric and socio-demographic characteristics of

partum screening for residual dysglycemia.

Material and methods

The study included 102 pregnant women with
GD who were treated either outpatient or inpatient at
the Center for Diabetes and Lipid Disorders, Clinic
for Endocrinology, Diabetes and Metabolic Disease,
University Clinical Center of Serbia, between January 1,
2020, and June 1, 2023. The research was conducted as a
retrospective analysis of medical records.

The inclusion criterion was a diagnosis of GD con-
firmed by a standard 2-hour OGTT using 75 grams of
glucose, conducted between the 24 and 28t weeks of ge-
station, according to the ADA’s recommendation. The exc-
lusion criteria were other forms of pregestational diabetes
(type 1 or T2D, monogenic diabetes), as well as pregnan-
cies complicated by early onset GD (diagnosed before the
24t week of gestation).

For all participants, we analyzed age, parity, precon-
ception body mass index (BMI), the presence of chronic
diseases in personal medical history, gestational hyperten-
sion (GH) in the current or GD in previous pregnancy;, fa-
mily history of T2D, therapeutic regimen, number of out-
patient visits, and hospitalizations in our department du-
ring pregnancy. Additionally, glycemic parameters for all
participants during pregnancy were monitored, including
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fasting blood glucose and glycated hemoglobin (HbA1c)
levels in the second and third trimesters. Simultaneously,
data were also collected on maternal (preterm birth, ce-
sarean section) and neonatal outcomes (anthropometric
characteristics of the newborn: birth weight, length, head
circumference and Apgar score). Furthermore, adherence
to postpartum screening for residual dysglycemia, such as
PD or T2D, was analyzed, more specifically the frequen-
cy of 2-hour OGTT with 75 grams of glucose performed
4 -12 weeks postpartum.

Based on the adherence to early postpartum scree-
ning, participants were divided into two groups: group A
(n =19), consisting of women who completed the test, and
group B (n = 83), consisting of women who did not under-
go the screening.

Fasting glucose and glucose values during OGTT
were measured using the glucose oxidase method
(Beckman glucose analyzer), and HbA1c levels were deter-
mined using a commercial reagent (SEBIA).

Gestational hypertension was defined as a recorded
systolic blood pressure exceeding 140 mm Hg and/or dia-
stolic blood pressure exceeding 90 mm Hg after the 20t
week of gestation (13). Preterm birth was defined as deli-
very before the 37t week of gestation but after the point of
viability, which is 20 weeks of gestation (13). A newborn
was considered small for gestational age (SGA) if the birth
weight was below the 10t percentile for gestational age, or
large for gestational age (LGA) if the birth weight was abo-
ve the 90th percentile for gestational age (14).

All pregnant women were monitored by an endo-
crinologist monthly during pregnancy after GD was dia-
gnosed. During the last outpatient visit during pregnancy,
they were educated about the importance of postpartum
screening 4 - 12 weeks after delivery.

Worsening of glycemic control requiring insulin the-
rapywasanindication for hospitalization of womenwith GD.

The study was planned and conducted in accordan-
ce with the ethical standards of the Helsinki Declaration
and was approved by the Ethics Committee for Student
Scientific Research of the Faculty of Medicine University
of Belgrade

Statistical Analysis

Descriptive and analytical statistical methods were
used in the study. Descriptive statistics for numerical data
were presented using measures of central tendency (mean)
and variability (standard deviation). Categorical data were
presented as absolute and relative frequencies.

Analytical statistical methods included significance
tests: Fisher’s exact test for categorical data or the indepen-
dent samples T-test for numerical data with normal distri-
bution, and the Mann-Whitney U test for numerical data
without normal distribution.

Statistical analysis was performed using the SPSS
statistical software (SPSS for Windows, release 26.0, SPSS,
Chicago, IL).

Results

The average age of pregnant women with GD inc-
luded in the study was 34.01 £ 5.56 years, with a precon-
ception BMI of 28.13 + 6.39 kg/m? (table 1). Concurrently,
61.5% of the pregnant women were multiparous, and
33.3% previously had GD (table 1). Additionally, 45.8% of
the participants had a family history of T2D (table 1). On
the other hand, 11.5% had also been diagnosed with GH
during the current pregnancy (table 1).

Following the diagnosis of GD, the majority of

Table 1. Anthropometric and socio-demographic characteristics of pregnant women with GD

All participants Group A Group B P

N (%) 102 19 (18.6%) 83 (81.4%)

Age (mean * sd) 34.01 £ 5.56 36.21 £ 5.05 33.48 £5.57 0.047
Preconception BMI (kg/m?) (mean + sd) 28.13 + 6.39 28.03 + 5.69 28.17 + 6.84 0.971
Multiparity (%) 61.5 44.4 65.4 0.114
Smoking habits (%) 333 0.0 40.7 0.077
Previous GD (%) 33.3 22.2 35.3 0.704
GH (%) 11.5 5.3 13.0 0.687
Family history for T2D (%) 45.8 41.2 47.0 0.787

BMI - body mass index; GD - gestational diabetes; GH - gestational hypertension; T2D - type 2 diabetes

Table 2. Therapeutic regimen during pregnancy compli-

cated by GD
Therapeutic All
regimen participants Group A~ Group B p
Dietary
intervention (%) 84.0 78.9 85.2 NA
Metformin (%) 7.0 15.8 4.9 NA
Insulin therapy 9.0 53 9.9 NA

(%)

* Prediabetes

= Normal glucose
tolerance

IGT

IFG and IGT

Figure 1. Dysglycemia in early postpartum (IGT-impaired
glucose tolerance; IFG-impaired fasting glucose)
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Table 3. Glycemic parameters and 2h-OGTT (oral glucose tolerance test) in pregnancy

All participants Group A Group B p
Glycaemia in 0 OGTT (mmol/L) (mean * sd) 5.18 £0.85 4.87 +0.70 5.25+0.87 0.064
Glycaemia in 60’ OGTT (mmol/L) (mean + sd) 10.64 + 2.16 10.39 + 1.80 10.69 + 2.23 0.743
Glycaemia in 120 OGTT (mmol/L) (mean = sd) 8.82 +2.09 9.00 +1.84 8.78 + 2.15 0.466
Glycaemia 2nd trimester (mmol/L) (mean * sd) 4.63 +0.80 4.64 £ 0.92 4.62 +0.77 0.953
Glycaemia 3rd trimester (mmol/L) (mean + sd) 4.85+0.97 4.61 +0.73 491 +1.02 0.507
HbA1lc 2nd trimestar (%) 5.15+0.59 5.06 + 0.40 5.18 + 0.64 0.621
HbA1c 3rd trimestar (%) 5.26 +0.51 5.30+0.34 5.25+0.54 0.690

pregnant women (84%) underwent only dietary interven-
tion, 7% received metformin monotherapy, and 9% requi-
red insulin therapy (table 2).

Postpartum screening for residual dysglycemia was
conducted in 18.6% (Group A, n = 19) of all participants,
while 81.4% of the women (Group B, n = 83) did not un-
dergo the screening (table 1). According to OGTT, 26.3%
of women with previous GD were diagnosed with PD. In
this regard, the majority of patients with PD had glucose
intolerance (80%), whereas 20% had both impaired fasting
glucose and glucose intolerance (figure 1).

When analyzing age during pregnancy, women in
Group A were older (A: 36.21 +5.05vs B: 33.48 £ 5.57,p =
0.047) (table 1). However, no significant differences were
observed in preconception BMI, the prevalence of multi-
parity, smoking habits, GD in a previous pregnancy, or GH
during the current pregnancy, nor in the presence of fami-
ly history for (table 1).

Furthermore, glycemic parameters, including fa-
sting glucose in the second and third trimester, HbAlc in
the second and third trimester, as well as glucose levels at
0’ 60, and 120’ during OGTT, did not differ significantly
between the groups (table 3).

On the other hand, a significant difference was ob-
served in the number of outpatient endocrinology visits
between the groups (A: 3.57 £ 1.51 vs B: 2.68 + 1.16, p
= 0.028), while no significant difference was noted in the
occurrence of (table 4).

Regarding pregnancy outcomes, there were no si-
gnificant differences in the anthropometric characteristics
of the neonates: birth weight neonatal length, and head
circumference, Apgar score, presence of SGA, and LGA
(table 5). Additionally, analysed groups had comparable
rates of preterm birth and cesarean delivery (table 5).

Discussion

This retrospective study has demonstrated that
screening was conducted in only every fifth patient with a
history of GD. Simultaneously, PD was identified in nearly
one-third of patients who underwent postpartum scree-
ning for residual dysglycemia. Conversely, patients who
successfully underwent postpartum screening were older
and had a higher number of outpatient endocrinology vi-
sits during their previous pregnancy.

In routine clinical settings, postpartum screening
of women with previous GD is of particular importance,
given that these women are at an increased risk of PD or
diabetes, not only during their lifespan, but also in the ear-
ly postpartum period. Despite this, postpartum screening
for residual dysglycemia in women with previous GD is
frequently not performed. In this regard, previous studies
have indicated that the 2-hour OGTT in the early post-
partum period was conducted in only a quarter of patients
with a history of GD, which is partially consistent with our
findings. Concurrently, earlier studies have shown that

Table 4. Contacts with endocrinologist during pregnancy among women with gestational diabetes

All participants Group A Group B p
Number of outpatient visits (mean * sd) 2.81 £1.25 3,57 +1.51 2.68 £ 1.16 0.028
Hospitalizations (mean + sd) 0.11 +0.31 0.07 +£0.258 0.12 +0.32 0.570
Table 5. Pregnancy (neonatal and maternal) outcomes among women with gestational diabetes
All participants Group A Group B p
Birth weight of newborn (g) (mean + sd) 3243.12 +491.92 3354.44 £ 555.05  3210.81 £472.03  0.328
Length of newborn (cm) (mean + sd) 49.89 +2.39 50.40 + 2.56 49.77 £2.35 0.396
Head circumference of newborn (cm) (mean + sd) 34,53 +1.42 34.36 + 1.75 34.56 + 1.37 0.974
Apgar score (mean + sd) 8.94 +0.37 9.00 + 0.37 8.92 +0.38 0.469
Small for gestational age (%) 10.5 6.7 11.5 0.503
Large for gestational age (%) 11.8 6.7 13.1 0.678
Preterm labor (%) 15.2 15.8 15.0 0.594
Cesarian section (%) 31.6 26.3 33.3 0.778
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the prevalence of all glycemic disorders (PD and diabe-
tes) in the early postpartum period varies (from 12.8% to
56%) based on the characteristics of the studied populati-
on, the study design, and the diagnostic criteria used for
PD. Additionally, one study reported an incidence of PD
among women with previous GD three months postpar-
tum at 28.9% (15), which is consistent with our results.

Given the inadequate adherence to postpartum
screening and the frequency of glycemic disorders in the
postpartum period, there is a significant risk of underre-
cognition and delay in the diagnosis of PD or diabetes.
Therefore, it is of clinical, and public health importance as
well, to timely identify the characteristics of women with
previous GD and those who have undergone successful
postpartum screening to diagnose potential glycemic di-
sorders and implement preventive strategies.

While this study did not reveal a significant im-
pact, various studies had conflicting results regarding
the influence of glycemic parameters and glucose values
measured during OGTT in pregnancy, as well as gestati-
onal age at the time of GD diagnosis, on the likelihood of
early postpartum screening. However, these studies have
highlighted worse glycemic control in women who did
not undergo early postpartum screening (10,11), sugge-
sting higher incidences of glycemic disorders immediately
following pregnancy than those recorded.

Analysing maternal age and adherence to postpar-
tum screening, some studies did not indicate significant
differences (12, 16), while other studies found that women
who underwent screening were older (7,9), which is also
reflected in the results. Additionally, the contribution of
socioeconomic status to non-compliance with medical re-
commendations has been confirmed in numerous studies
(17), though it was not analysed in this research due to
missing data.

Current diabetological guidelines suggest more
frequent outpatient monitoring of pregnant women with
GD to assess glycemic control, which was applied to pa-
tients. Furthermore, several studies have highlighted the
importance of the number of visits to an endocrinologist
during pregnancy for the success of screening (12), which is
confirmed by the study. Specifically, patients who success-
fully underwent postpartum screening had more frequent
contact with an endocrinologist during pregnancy.

It is noteworthy that conventional cardiometabolic
risk factors (BMI, family history of diabetes, tobacco use)
recorded in patients with previous GD were not associa-
ted with significantly improved success in postpartum
screening, which is consistent with data in the literature
(6,11,12,15,16). Although some studies have suggested
that GD in a previous pregnancy may affect adherence to
postpartum screening in subsequent pregnancies (12, 16),
this was not confirmed in the study.

Regarding parity, a study by Ferrara A. and colle-
agues demonstrated that postpartum screening is more
successful in multiparous women with previous GD
(10), which was not confirmed in the study. On the other
hand, results align with previous studies that excluded a

connection between adverse perinatal outcomes and in-
creased adherence to postpartum screening (11,12).

The necessity of insulin therapy during pregnancy
complicated by GD may lead patients to perceive an incre-
ased risk of postpartum hyperglycemia, yet the impact of
insulin therapy on screening adherence varies across stu-
dies. In this research, no increased adherence to screening
was observed in patients who required insulin therapy
during pregnancy, which may potentially be explained by
sample size.

The limitations of the study are the sample size, as
well as the retrospective study design.

Conclusion

Overall, women with previous GD who underwent
early postpartum screening for residual dysglycemia were
older and had more frequent ambulatory endocrinology
visits during pregnancy. In that context, it is essential to
define the characteristics of women with successfully con-
ducted screening to adjust education and counseling for
pregnant women with GD regarding the importance of
early postpartum screening, with the aim of improving ad-
herence and timely diagnosis of PD or T2D.
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