AL JO

U

R

AL

PE

R

AT

N

IN

Original Article

L

Perinatal Journal 2020;28(2):95–100

R

N

A

PE

IN

AT
U
AL JO

R

©2020 Perinatal Medicine Foundation

Investigating the factors affecting postpartum diabetes
screening in the patients with gestational diabetes
mellitus: a reference tertiary center experience
Mefkure Eraslan ﬁahin1

İD

, Yusuf Madenda¤2

İD

1

Obstetrics and Gynecology Clinic, Kayseri City Hospital, Kayseri, Turkey
Department of Obstetrics and Gynecology, Faculty of Medicine, Erciyes University, Kayseri, Turkey

2

Abstract

Özet: Gestasyonel diabetes mellituslu hastalarda
do¤um sonras› diyabet taramas›n› etkileyen faktörlerin
araﬂt›r›lmas›: Bir referans üçüncül merkez deneyimi

Objective: The pregnant women with gestational diabetes mellitus
(GDM) are under the risk of developing type 2 diabetes mellitus and
cardiovascular disease after labor. The postpartum diabetes screening has a key role to establish the diagnosis of type 2 diabetes and to
start necessary treatment at an earlier period. For that purpose, we
aimed to investigate the rates of postpartum diabetes screening and
the factors affecting these rates in the pregnant women with GDM
diagnosis at Kayseri City Hospital which is a reference center.
Methods: This study was conducted retrospectively in a tertiary center by investigating pregnant women between 18 and 45 years old
whose pregnancy follow-ups were done between June 2018 and
January 2020. A total of 2652 pregnant women were screened for
GDM by 75-g oral glucose tolerance test (OGTT) during routine
clinical follow-up and GDM was found in 425 (16%) of these pregnant
women. Of these 425 pregnant women, 225 who continued their postpartum follow-ups and whose contact information was accessed were
included in the study. The patients were separated into two groups
according to their preference of undergoing postpartum diabetes
screening. The demographic characteristics, follow-up numbers and
gestational complications of the groups were compared statistically.
Results: We found that only 34.6% (78/225) of the patients included in the study underwent postpartum diabetes screening and 147
(65.4%) of them did not prefer to undergo postpartum screening.
There was no difference between the groups in terms of maternal
demographic characteristics. It was found that the patients underwent more postpartum diabetes screening tests in a statistically significant way in cases of the need for antenatal insulin treatment, antenatal visit number being >10 and the presence of antenatal complication
(p<0.001, p<0.001, p<0.001, respectively) which are among the gestational characteristics.
Conclusion: We found that only 34.6% (78/225) of the pregnant
women with GDM diagnosis underwent postpartum diabetes screening, and the need for antepartum insulin treatment, antenatal visit
number being more than 10 and the presence of antenatal complications were the important factors affecting screening rates. The
patients with GDM should be informed again about the importance
of undergoing postpartum diabetes particularly near the labor period
and during discharge after labor and the Type 2 diabetes risk should
be explained in detail after labor.

Amaç: Gestasyonel diabetes mellituslu (GDM) gebeler do¤umdan
sonra Tip 2 diabetes mellitus ve kardiyovasküler hastal›k geliﬂtirme riski alt›ndad›r. Do¤um sonras› dönemdeki diyabet taramas›,
Tip 2 diyabet tan›s›n›n erken dönemde konulmas› ve gerekli tedavinin erken dönemde baﬂlanmas› için anahtar rol oynamaktad›r.
Bu nedenle bu çal›ﬂmada referans bir merkez olan Kayseri ﬁehir
Hastanesinde GDM tan›s› olan gebelerin, do¤um sonras› dönemde diyabet taramas› oranlar›n› ve bu oranlar› etkileyen faktörleri
araﬂt›rmay› amaçlad›k.
Yöntem: Bu çal›ﬂma retrospektif olarak tersiyer bir merkezde,
Haziran 2018 – Ocak 2020 aras›nda gebelik takibi yap›lan 18–45
yaﬂ aras› gebelerin de¤erlendirilmesi ile yap›ld›. Rutin klinik takip
s›ras›nda 2652 gebe 75 g oral glukoz tolerans testi (OGTT) ile
GDM aç›s›ndan taranm›ﬂ olup bu gebelerden 425'inde (%16)
GDM saptand›. Bu 425 gebeden do¤um sonras› takiplerine devam
eden ve bilgilerine ulaﬂ›lan 225 gebe çal›ﬂmaya dahil edildi. Hastalar do¤um sonu diyabet taramas›n› tercih edip etmediklerine göre
iki gruba ayr›ld›. Gruplar›n demografik özellikleri, takip say›lar› ve
gebelik komplikasyonlar› istatistiksel olarak karﬂ›laﬂt›r›ld›.
Bulgular: De¤erlendirmeye al›nan gebelerin sadece %34.6’s›n›n
(78/225) do¤um sonras› diyabet taramas› yapt›rd›¤›, 147’sinin
(%65.4) do¤um sonras› taramay› tercih etmedi¤i tespit edildi. Gruplar aras›nda maternal demografik özellikler aç›s›ndan fark yoktu.
Gebelik özelliklerinden antenatal insülin tedavisi ihtiyac› olan, antenatal vizit say›s› >10 bulunan ve antenatal komplikasyonu olan (s›ras›yla p<0.001, p<0.001, p<0.001) hastalar›n istatistiksel olarak anlaml› derecede daha fazla do¤um sonras› diyabet taramas› yapt›rd›¤›
saptand›.
Sonuç: GDM tan›l› gebelerin sadece %34.6’s›n›n (78/225) do¤um
sonras› diyabet taramas› yapt›rd›¤›n› ve antepartum insülin tedavisi ihtiyac›, antenatal vizit say›s›n›n 10’dan fazla olmas› ve antenatal
komplikasyon varl›¤›n›n tarama oranlar›n› etkileyen önemli faktörler oldu¤unu tespit ettik. GDM’li hastalarda özellikle do¤uma
yak›n ve do¤um sonras› taburculuk s›ras›nda tekrar do¤um sonras› diyabet taramas› yapt›rmas› vurgulanmal› ve Tip 2 diyabet riski
ciddi bir ﬂekilde do¤um sonras› anlat›lmal›d›r.
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Introduction
Gestational diabetes mellitus (GDM) is the glucose
intolerance starting at the second and third trimesters of
the pregnancy and it is one of the most common poor
outcomes of pregnancy.[1] GDM incidence has been
increasing globally as a result of the increase of obesity
and maternal age, and it causes a great economic burden
on the public healthcare system.[1–3] The perinatal complications associated with GDM include cesarean section, shoulder dystocia, preterm labor, macrosomia,
birth trauma, stillbirth and neonatal hypoglycemia.[4] In
addition, the women with GDM are under the risk of
developing Type 2 diabetes mellitus and cardiovascular
disease after labor.[5] The GDM prevalence varies
between 1.2% and 27.9% in various studies conducted in
Turkey regionally.[6] Type 2 diabetes may be found in
about half of these patients diagnosed with GDM many
years after pregnancy.[7] The study bulletins of American
Diabetes Association (ADA) and American College of
Obstetricians and Gynecologists (ACOG) recommend
Type 2 diabetes screening via preprandial plasma glucose or 2-hour oral glucose tolerance test (OGGT) at
postpartum 4–12 weeks after GDM diagnosis.[8,9] The
diabetes screening at postpartum period has a key role to
establish early diagnosis of Type 2 diabetes and to start
necessary treatment at an earlier period. The association
of undiagnosed and untreated diabetes with microvascular and macrovascular complication risk was reported.[10]
It was reported in the literature that there is lack of information for postpartum screening in the pregnant women
with GDM in addition to the lack of time and motivation and that additional support is needed to reach these
goals.[11,12] The programs supporting lifestyle changes
after GDM may decrease the development risk of Type
2 diabetes later.[13] In the light of these information, we
aimed to investigate the rates of postpartum diabetes
screening and the factors affecting these rates in the
pregnant women who were diagnosed with GDM at
Kayseri City Hospital which is a reference center.

Helsinki, and its ethical approval was obtained from the
Ethics Committee of Erciyes University. A total of 2652
pregnant women were screened for GDM by 75-g
OGTT during routine clinical follow-up and GDM was
found in 425 (16%) of these pregnant women. In accordance with the routine approach of our clinic, all pregnant women with GDM are discharged by recommending Type 2 diabetes screening via preprandial plasma
glucose or 2-hour OGTT at postpartum 4–12 weeks. Of
these 425 pregnant women, 225 who continued their
postpartum follow-ups at Kayseri City Hospital and
whose contact information was accessed were included in
the study. The patients were separated into two groups
according to their preference of undergoing postpartum
diabetes screening. The flow chart of the patients is
shown in Fig. 1.
The patients who were diagnosed with Type 1 and
Type 2 diabetes previously, those with the history of
endocrine diseases affecting carbohydrate metabolism
(Cushing disease, Addison's disease, hypopituitarism,
acromegalia, etc.) or the patients using drugs that may
affect their blood sugar levels (steroids, etc.) were excluded from the study. The last menstrual date was used to

Methods
This study was conducted retrospectively to evaluate the
pregnant women between 18 and 45 years old whose
pregnancy follow-ups were carried out at the Obstetrics
and Gynecology Clinic of Kayseri City Hospital between
June 2018 and January 2020. All stages of the study were
conducted in accordance with the Declaration of
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Fig. 1. The flow chart of the patients.

Investigating the factors affecting postpartum diabetes screening in the patients with gestational diabetes mellitus

Table 1. The comparison of the maternal demographic characteristics between the groups.
The group undergoing postpartum
diabetes screening (n=78)

The group not undergoing postpartum
diabetes screening (n=147)

p-value

Maternal age (year)

32.35±2.66

32.95±2.85

0.126

BMI>30 kg/m2

20 (25.6%)

39 (26.5%)

0.885

Ethnicity (Caucasian)

71 (91.0%)

135 (91.8%)

0.835

3 (2–5)

3 (2–5)

0.436

Previous cesarean delivery

18 (23.0%)

32 (21.7%)

0.822

Family history of diabetes

21 (26.9%)

41 (27.8%)

0.877

Demographic characteristics

Parity

The values are presented as median (min–max), mean ± standard deviation, and n (%). BMI: body mass index.

determine the weeks of gestation of the patients. The
gestational ages of those with unknown last menstrual
date were calculated according to the ultrasonographic
measurements. The patients were screened by one-step
75-g OGTT, and the criteria of IADPSG (The
International Association of Diabetes and Pregnancy
Study Groups) were used for the diagnosis.[14] The
Guidelines of Turkish Perinatal Society recommends
75-g OGTT for each pregnant woman and those consent the test as we have a risky ethnic group.[7] After 12hour fasting, plasma glucose of the patients were measured, and then 75g glucose was administered orally. The
venous blood samples were collected one and two hours
later. The upper limits of fasting state and first and second hours plasma glucose values following glucose
intake were 91, 179 and 152 mg/dL, respectively.[15] Any
value above the threshold values was considered as positive test. GDM prevalence was determined according to
the results of this one-step screening test. Chronic
hypertension, gestational hypertension, preeclampsia,
fetal growth restriction, macrosomia and polyhydramnios were defined as poor perinatal outcomes.
The data were analyzed by using Minitab 16
(Minitab Inc., State College, PA, USA) to compare the
groups. Shapiro-Wilk test was used to determine the
normality of data and to compare two groups. The

assumption of homogeneity of variance was tested by
Levene’s test. The values were presented as mean ± standard deviation and n(%). Parametric comparisons were
done by Student-t test and non-parametric comparisons
were done by Mann-Whitney U test. Percentage and n
values were analyzed by using Pearson’s chi-squared test.
When the difference between the groups was p<0.05, it
was considered statistically significant.

Results
A total of 225 pregnant women were evaluated in the
study. Of these cases, 78 (34.6%) were included in the
group referring for postpartum diabetes screening and
147 (65.4%) were included in the group not preferring
postpartum diabetes screening. The maternal demographic characteristics of two groups are shown in
Table 1. The groups were similar when they were compared for the mean maternal age (p=0.126), body mass
index >30 kg/m2 values (p=0.885), ethnicity (p=0.835),
parity (p=0.436), previous cesarean delivery (p=0.822)
and the rates of family history of diabetes (p=0.877). The
gestational characteristics of the groups were compared
in Table 2, and it was found that the patients underwent
more postpartum diabetes screening tests in a statistically significant way in cases of the need for antenatal

Table 2. The comparison of the gestational characteristics between the groups.

Gestational characteristics

The group undergoing postpartum
diabetes screening (n=78)

The group not undergoing postpartum
diabetes screening (n=147)

p-value
<0.001

Need for antenatal insulin treatment

23 (29.4%)

26 (17.6%)

Antenatal visit number >10

69 (88.4%)

115 (78.2%)

<0.001

Presence of antenatal complications*

26 (33.3%)

30 (20.4%)

<0.001

*Chronic hypertension, gestational hypertension, preeclampsia, fetal growth restriction, macrosomia and polyhydramnios. The values are presented as n (%).
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Table 3. The comparison of labor characteristics between the groups.

Labor characteristics

The group undergoing postpartum
diabetes screening (n=78)

The group not undergoing postpartum
diabetes screening (n=147)

p-value
0.952

Week of gestation during labor (week)

38 (37–39)

38 (37–39)

Labor induction

45 (57.6%)

80 (54.4%)

0.850

Spontaneous vaginal delivery

36 (46.1%)

65 (44.2%)

0.784

Fetal weight at birth (g)

3350 ± 170

3300 ± 150

0.920

Fetal male sex

42 (53.8%)

83 (56.4%)

0.740

The values are presented as median (min–max), mean ± standard deviation, and n (%).

insulin treatment, antenatal visit number being >10 and
the presence of antenatal complication (p<0.001,
p<0.001, and p<0.001, respectively). The labor characteristics of the patients are presented in Table 3, and it
was found that the week of gestation during labor
(p=0.952), need for labor induction (p=0.850), spontaneous vaginal delivery rates (p=0.784), fetal weight
(p=0.920) and fetal male sex rates (p=0.740) were similar
when the groups were compared.

Discussion
Postpartum OGTT is an important approach in the
management of the pregnant women diagnosed with
GDM, and it is known that the likelihood of developing
Type 2 diabetes is seven times higher in women with
GDM history than the women without GDM history
throughout their lives.[7] These women are also under the
risk of early diabetes in their next pregnancies. Ekelund
et al. reported in their study that 51% of the patients
with GDM have impaired glucose tolerance and 30% of
them develop Type 2 diabetes within 5 years.[16] Many
clinical studies showed that it is possible to decrease or
delay diabetes incidence among women with high disease risk with the help of diet and exercise or a pharmacological agent during postpartum period.[17–19]
Considering the results of our study, we did not find
any correlation between postpartum diabetes screening
and maternal age, body mass index, ethnicity, parity, previous cesarean delivery and the presence of family history of diabetes. In addition, there was no correlation
between postpartum diabetes screening and the week of
gestation during delivery, labor induction, spontaneous
vaginal delivery rates, fetal weight and fetal sex. We
found that the patients underwent more postpartum diabetes screening tests in cases of the need for antenatal
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insulin, antenatal visit number being more than 10 and
the presence of antenatal complication. We found out
that only 34.6% (78/225) of the pregnant women underwent postpartum diabetes screening. Werner et al. evaluated 300 patients diagnosed with GDM in their
prospective study, and they reported that 42% of the
pregnant women underwent postpartum diabetes
screening, and educational status, income level, mothers
having a job and the use of insulin during pregnancy
were the factors affecting the screening.[20] Similar to our
results, the authors did not find any correlation between
postpartum diabetes screening and maternal age, parity,
ethnicity, family history of diabetes, delivery type, delivery characteristics and fetal outcomes. In another study
investigating postpartum diabetes screening, Korkmazer
et al. evaluated 738 pregnant women with GDM and
reported that only 30.7% of the pregnant women completed postpartum diabetes screening. They also showed
that 65.9% of the patients did not know screening test,
and 19.1% of them did not apply for the test due to
financial difficulties and 7.8% of them due to family
problems.[21] Bennett et al. reported that only 6–11% of
the pregnant women underwent postpartum diabetes
screening within the first 3 months after labor and
15–21% of them underwent the screening test within
the 1 year after labor.[22] It was reported in the USA that
less than 20% of women with GDM underwent diabetes
screening by OGTT within the first 6 months after
labor.[23,24]
The following question comes to mind considering
the current screening rates: Why do not these patients
come back for diabetes screening test after labor?
Traditionally, pregnant women concern about potential
fetal complications in the presence of GDM and they do
not skip their antenatal follow-ups; however, the disappearance of these concerns after labor cause failures in
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postpartum follow-ups. It is reported that the most of
women with GDM perceived themselves as healthy and
did not need to undergo the test or were afraid of the
diagnosis and therefore avoided the screening. [22,25,26] In
addition, there are studies reporting that the training of
pregnant women diagnosed with GDM during the postpartum period may be insufficient considering the
restrictions of intense clinic practices.[22,27]

than 10 and the presence of antenatal complications
were the important factors affecting screening rates. The
patients with GDM should be informed about the
importance of undergoing postpartum diabetes particularly near the labor period and during discharge after
labor and the Type 2 diabetes risk should be explained in
detail after labor.

The number of studies aiming to develop postpartum
diabetes screening increases gradually. In their study,
Hunt et al. explained the necessity of postpartum
OGTT to the patients by contacting them at least three
times during postpartum period via a managing nurse
who provides postpartum training and follows up the
patients in a population with the postpartum diabetes
screening rate of 18%. All patients interacted with this
case manager nurse at least three times during pregnancy and right after labor, and the laboratory needs for
postpartum OGTT were met. The case manager nurse
contacted the patients who did not visit for OGTT once
more and conducted the OGTT test at home when necessary. Yet, 400 (57%) of 707 women come back for
postpartum visit, but 288 (41%) of them did not complete OGTT.[28] Similarly, Stasenko et al. retrospectively
investigated the impact of educational intervention on
the postpartum diabetes screening in the women with
GDM. In this study conducted with the diabetes trainer,
postpartum patients received consultancy for 3 months,
and the authors reported that the rate of undergoing
postpartum preprandial plasma glucose or OGTT
increased from 33.4% to 52.7%.[29] In 2014, MendezFigueroa et al. defined a program for the postpartum
period in order to define the patients with GDM and
arrange test appointments, follow up the completion of
the test, provide reminders for participation and
reschedule the missed appointments with the help of a
special nurse or social support official working with the
patients directly. When the authors compared the postpartum diabetes screening rates before and after the program, they found that the screening rates increased from
43.1% (78/181) to 59.4% (123/217).[30]

Conflicts of Interest: No conflicts declared.

Conclusion
Considering the results of our study, we found that only
34.6% (78/225) of the pregnant women underwent postpartum diabetes screening, and the need for antepartum
insulin treatment, antenatal visit number being more
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