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Abstract: The frequency of hyperglycemia in pregnancy is high in Bangladesh, but very little is known about the current
knowledge and practice about hyperglycemia in pregnancy in our practicing doctors. The objective of the present study was to
assess the knowledge and practice of the doctors across the country who are involved in the management of hyperglycemia in
pregnancy. Structured pretested data collection sheets were sent to the doctors taking care of hyperglycemia in pregnancy
(endocrinologists, obstetricians, and others) through email and postage. The questionnaire focused on their knowledge and
practice pattern on hyperglycemia in pregnancy. In total, 950 doctors of Bangladesh were invited to join the survey, and 262
(24.89%) responded. Among the participants, 42.3% (111) were endocrinologists, 27.10% (71) obstetrician/gynecologist, and
30.53% (80) were other physicians, including internists, diabetes family physicians. The majority of the participants were aware
of hyperglycemia's adverse outcomes in pregnancy, advocates universal screening, and followed the American Diabetes
Association’s recommendations for the screening purpose. Though most of them use insulin to manage hyperglycemia in
pregnancy, more than half prefer to continue metformin if used for other causes. The majority of the responders favored the
Caesarian section as the preferred delivery method. The study participants admit that more than half of the gestational diabetes
cases are lost to follow up after delivery. This study's findings may serve as a baseline for the management of hyperglycemia in
pregnancy in this country. The doctors involved in managing hyperglycemia in pregnancy require more training for knowledge
building and rational practice.
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level seen in normoglycemic pregnant women [4]. The
importance of recognizing and managing hyperglycemia in
pregnancy is now well-accepted, but there are still no
universally accepted criteria for screening and diagnosing
this condition. Despite several organizations' guidelines,
controversy exists on the optimal screening strategies and
diagnostic criteria for GDM [5]. The management approach
for GDM also varies greatly; though lifestyle modification is
universally suggested for such patients, pharmacological
management is not uniform. All these might have
implications on the prevalence of hyperglycemia in
pregnancy, maternal, fetal, and postnatal outcomes [5].

In Bangladesh, various healthcare professionals (HCPs),

1. Introduction

The prevalence of hyperglycemia in pregnancy is
increasing, along with the upward trends of type 2 diabetes
mellitus; according to the International Diabetes Federation
(IDF), the global prevalence is 15.8%, but it is 27.0% in
South East Asian (SEA) countries [1]. Hyperglycemia in
pregnancy may be pre-gestational or gestational (gestational
diabetes mellitus, GDM); both types pose serious health
consequences for the affected mother and the offspring both
in the short and long-term [2, 3]. Appropriate treatment of
maternal hyperglycemia reduces such risks almost to the
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including endocrinologists, internists, obstetricians, general
physicians, and others, manage hyperglycemia in pregnancy.
Data on the diagnostic and management approach of
hyperglycemia in pregnancy lack here. The objective of this
study was to assess the current practices of the doctors
managing hyperglycemia in pregnancy in Bangladesh. The
results are anticipated to draw increased attention to their
potential but also their limitations in GDM management.

2. Materials and Methods

We conducted this survey from November 2017 to March
2018 among the physicians (endocrinologists, obstetricians,
and others) all over Bangladesh who are taking care of the
women having hyperglycemia in pregnancy. A structured
pretested questionnaire focusing on their knowledge and
practice pattern on hyperglycemia in pregnancy has been sent
through email and postage along with instructions to fill that
up. The questionnaire was developed by extensive reviewing
of the available literature. It was in English, given the high
level of English fluency among the target physicians. The
questionnaire addressed their practice of using the screening
methods to diagnose hyperglycemia in pregnancy,
management patterns, including lifestyle, pharmacotherapy
and glycemic monitoring, perinatal care, and postpartum
follow-up. The questionnaire was sent to 950 physicians, the
procedure and purpose of the study were described in detail,
and they were asked to fill the consent form before
participating in this study. The introduction to the
questionnaire made it clear that the survey was anonymous
and confidential. Physicians responded to statements
regarding management of hyperglycemia in pregnancy on a
three-point Likert-scale (always, sometimes, never/not
frequently). The drug use pattern included options of available
insulins preparations, Glibenclamide, and Metformin; the
respondents could choose more than one option. The options
for the preferred time of delivery were either before 38 weeks

Don't Screen I 0.38%
Urinary Glucose I 0.76%
RPG | 0.38%

FPG & PG-2HABF
pips1 || 0.76%

ACOG

WHO

B oo

IADPSG

or beyond 38 weeks of gestation, and the preferred procedure
of delivery was either vaginal delivery or Caesarian section.
There were some open questions for the assessment of some
parameters. The questionnaire was designed to be completed
in 15 minutes. A reminder was sent by email to the physicians
after one month of the initial contact to obtain a high response
rate. The investigators examined all feedback for
completeness and discrepancy of data; any incomplete or
multiple feedback was discarded. All data were descriptively
analyzed by using Microsoft Excel, version 2019 (Microsoft
Corporation, 2019).

3. Results

Out of 950 doctors invited to join the survey, 262 (24.89%)
responded. The survey covered eight divisions of Bangladesh.
Among the respondents, 42.4% (111) were endocrinologists,
27.1% (71) obstetrician/gynecologist, and 30.5% (80) were
other physicians (internists, diabetes family physicians, etc.).
Almost all (94.7%) of them were aware of the high prevalence
of hyperglycemia in pregnancy in the country.

The majority (65.6%) of the responders stated that all
pregnant women should be tested (i.e., universal screening),
and the rest, 34.4% opined that only women with risk
factors should be screened. 79.0% of them favored the early
screening to prevent complications of hyperglycemia in
pregnancy. 88.2% also stated that mild glucose intolerant
(mild GDM) women in the first trimester should be retested
at 20-24 weeks of gestation. Three-fourth (75.6%) admits
the usefulness of HbAlc in differentiating GDM and
pre-gestational DM.

For screening of hyperglycemia in pregnancy, more than
half (53.4%) used the OGTT-criteria suggested by the
American Diabetes Association (ADA), 31.3% used fasting
plasma glucose (FPG) and plasma glucose 2-hours after
breakfast (PG-2HABF), and 9.5% used the World Health
Organization (WHO) criteria (Figure 1).

31.30%

ADA 53.44%

0.00% 10.00%

20.00%

30.00% 40.00% 50.00% 60.00%

[RPG=Random plasma glucose; FPG=Fasting plasma glucose; PG-2HABF=Plasma glucose 2-hours after breakfast]

Figure 1. Screening Tests Used by the Study Participants for Diagnosis of Hyperglycemia in Pregnancy.
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M Periodic measurement of venous blood glucose in laboratory
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Figure 2. Strategy for monitoring blood glucose in pregnancy.

Table 1. The pattern of hyperglycemia in pregnancy management by the respondents.

Always 88.6%
Counsel for diet appropriate for GDM Sometimes 8.8%
Never 2.6%
. . . . Always 54.6%
Advice for physical activity suitable for pregnancy Sometimes 45.4%
Always 61.8%
Ask support from nutritionists or dieticians for the management of GDM Sometimes 37.8%
Never 0.4%
Always 75.9%
Involve family members and caregivers during counseling of GDM women Sometimes 21.8%
Never 2.3%
Insulin 86.6%
Preferred drug as first-line treatment of GDM Metformin 13.4%
Glibenclamide 0%
Metformin 7.7%
Insulin 65.5%
Premixed Insulin 12.1%
Usual frequency of prescribed drug in GDM Split mixed Insulin 13.8%
Basal Bolus 17.2%
Bolus Insulin Only 10.1%
Glibenclamide 0.1%
Continue metformin during pregnancy if the patients were on it before the pregnancy due to an Always 26.7%
other cause (e.g., PCOS) SR " prEETE Y Sometimes 34.0%
Never 39.1%
Always 13.7%
Prescribe oral drugs when patients refuge or unwilling to take insulin Sometimes 45.1%
Never 41.2%
Allow artificial sweeteners in pregnancy 42.7%
Always 73.3%
Try to achieve and maintain the blood glucose target throughout the pregnancy Sometimes 23.7%
Not frequently 3.0%
Table 2. The pattern of delivery and postpartum care by the respondents.
Always 93.1%
Considers that the GDM women may require special care for delivery and postnatal period Sometimes 6.1%
Never 0.8%
0,
Preferred time of delivery Ezggj d3§ 8W;::1is g;i"é}.
The preferred procedure of delivery L/%gclnsal delivery § ;222
Frequency of GDM patients followed up for persistence of high blood glucose at postpartum 46.2%
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[RPG=Random plasma glucose; FPG=Fasting plasma glucose; OGTT=Oral glucose tolerance test]

Figure 3. Tests done for follow up for persistence of high blood glucose at postpartum.

4. Discussion

The screening and diagnostic criteria for hyperglycemia in
pregnancy, especially GDM, are still in debate, and there is
discordance in using those methods by different physicians.
Once identified, those women can consider further tests, and
health care providers can offer interventions that may improve
their health and that of their infant. For GDM, the oral glucose
tolerance test (OGTT) is generally the diagnostic test of
choice; this test is usually administered at the first antenatal
visit and between 24 and 28 weeks of gestation if the first test
is normal [2]. The American College of Obstetricians and
Gynecologists (ACOG) and United Kingdom (UK) National
Institute for Health and Care Excellence (NICE)
recommended that women who have had GDM in a previous
pregnancy should be offered diagnostic testing as early as
possible after pregnancy booking (in either the first or second
trimester) to identify undiagnosed type 2 diabetes [6, 7].
ACOG also recommends early testing in obese women or
women with impaired glucose metabolism [6]. The
Australasian Diabetes in Pregnancy Society (ADIPS)
recommends risk factor assessment in early pregnancy; risk
factors are ranked by severity, and either one “high” risk factor
or two “moderate” risk factors are needed before an OGTT is
offered [8]. Compared with the selective screening strategy
practiced in most western countries, universal screening for
GDM detects more cases and improves maternal and neonatal
prognosis. In the Indian subcontinent context, screening is
essential in all pregnant women as women in this area have an
11-fold increased risk of developing glucose intolerance
during pregnancy compared to Caucasian women. On this
background, The Diabetes In Pregnancy Study group India
(DIPSI) recommends universal screening to detect
hyperglycemia in pregnancy [9]. However, this practice is not

uniform in this area. In India, Mahalakshmi et al. found that
84.9% of obstetricians and gynecologists screened all
pregnant women for GDM, while 14.5% preferred to do only
risk -based screening [10]. In another study conducted by
Appajigol et al. in the same country, only 22% of family
physicians and 58.3% of obstetricians practiced universal
screening for GDM [11]. About two-thirds (65.6%) of the
responders favored universal screening in the current study.
In Morocco, a similar number of healthcare providers
(69.9%) advocated universal screening for GDM [12].
According to Carballo et al., the vast majority (96.2%) of
the health professionals from the primary health care (PHC)
centers in Kuwait felt that pregnant women should
routinely be screened for GDM [13].

Although controversy exists, most of the recommending
authorities suggest that women with risk factors and high
suspicion of undiagnosed type 2 DM (i.e., obesity, metabolic
syndrome) should be screened before pregnancy or at the first
prenatal visit (early screening). In the absence of early
screening or for women negative to early screen, universal
screening should be performed at 24 to 28 weeks [2, 4, 6,7, 9,
14]. In this study, 79.0% of the physicians favored the early
screening to prevent complications of hyperglycemia in
pregnancy; 88.2% also stated that mild glucose intolerant
(mild GDM) women in the first trimester should be retested at
20-24 weeks of gestation. Mahalakshmi et al. observed that
most (67.8%) of the Indian obstetricians and gynecologists
performed screening for GDM in the first trimester; the
screening was performed between 20 and 28 weeks by 40%
and after 28 weeks by 2.8% [10]. Among the Moroccan health
professional, 53.3% opined that GDM detection should occur
in the second trimester, and only 30.4% stated screening is
indicated in the first trimester of the pregnancy or at the first
contact with the woman [12]. Most (82%) of the PHC staff in
Kuwait said that women should be screened at the first
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antenatal visit; only 32.7% of respondents said that women are
screened between the 24th-28th week, and 13.5% referred to
GDM screening after 28 weeks [13].

Screening tests for GDM is somewhat controversial and can
be performed either with a One-Step or with a Two-Step
approach. Recommendations of international organizations are
not standardized [15]. There is no national guideline for
screening for GDM in Bangladesh, but most of the
endocrinologists follow the ADA criteria [2]. In this study,
53.44% of the physicians screened pregnant women following
the same. WHO, ACOG, and DIPSI criteria were followed by
9.54%, 1.53%, and 0.76% of the respondents. The neighboring
country India, has the national guidelines for it, and DIPSI
criteria are frequently used there [9-11]. One study from India
found 78.3% of the family physicians and obstetricians
followed the national guideline in screening GDM [11]. In
another study conducted by Mahalakshmi et al., 36.7% of the
responders reported using the DIPSI criteria, 24.7% the World
Health Organization (WHO) 1999 criteria, 23.8% the
International Association for Diabetes and Pregnancy Study
Groups (IADPSG) criteria, and 14.8% the ADA 2-step method.
The picture was not the same among the
physicians/diabetologists/endocrinologists in the same study;
among whom 29.4% reported using the DIPSI criteria, 22.5%
the WHO 1999 criteria, 19.1% the IADPSG criteria, 29% the
ADA criteria [10]. In Kuwait, the WHO recommended method
for screening emerged as the most common technique (72.1%),
while 22.1% referred to the classic diagnostic test, and 4.8%
referred to “other” techniques [13]. Almost one-third (31.3%)
of the physicians who responded in this survey did fasting
plasma glucose (FPG) and plasma glucose 2-hours after
breakfast (PG-2HABF) to detect GDM here, which did not
comply with any recommendations. Notably, 65.6% of the
respondents favored universal screening for GDM in
Bangladesh though there were not sure about the appropriate
screening test for GDM. More interestingly, 75.6% of the
physicians preferred HbAlc to differentiate GDM and
pre-gestational DM in this survey. In Belgium, the most used
screening tests for pregestational diabetes were the
measurement of a fasting plasma glucose (FPG) (35%) or a
random glycemia (35%); HbAlc was used in 14% instances
[16]. Only a few (0.76%) of the respondents of this study used
urinary glucose testing for diagnosing hyperglycemia in
pregnancy. 38.5% of the doctors used urine glucose to diagnose
GDM in Morocco, according to the observation of Utz et al.
[12]. Mahalakshmi et al. observed that 0.6% of the doctors in
India did not screen for GDM in pregnant women; the
frequency is 0.38% in the current survey [10].

The use of antidiabetic drugs in pregnancy is not uniform
in Bangladesh like in other countries. The majority (86.6%)
of the respondents in this survey prefer insulin for
managing hyperglycemia in pregnancy, metformin is
preferred by 13.4%, and none prefers glibenclamide. ADA
recommends only insulin to manage hyperglycemia in
pregnancy as oral antidiabetic drugs lack long term safety
data [2]. NICE permits the use of metformin and
glibenclamide to use in this condition [7]. Ununiform use of

antidiabetic drugs to manage hyperglycemia in pregnancy
is also observed in India. Mahalakshmi et al. observed that
50.4% of diabetologists/endocrinologists used insulin for
all women with GDM, 37.5% used insulin only for some,
and 12.1% reported using no insulin at all when drug was
needed to manage GDM. Among those who preferred using
oral hypoglycemic agents, metformin was used by 53.8%,
sulfonylureas by 3.6%, and a combination of the two by
12.2% [10]. In the same country, Appajigol et al. found
only 38.9% of family physicians were using insulin to treat
GDM, whereas 75% of obstetricians using insulin [11].

As nearly 50% of these women with GDM develop T2DM
within 5-10 years after delivery, it is crucial to check their
glucose levels postpartum [2]. Thus, regular screening for
T2DM should be strongly encouraged. Many organizations
have issued guidelines for postpartum follow-up of women
with GDM [2, 6-9]. The ADA recommends that women with
GDM should undergo screening for T2DM with OGTT six
weeks after delivery [2]. According to the current survey, only
46.2% of the GDM cases are tested postpartum for persistence
of hyperglycemia. In India, according to Mahalakshmi et al.’s
study, 56% of physicians/diabetologists/endocrinologists and
71.6% of obstetricians and gynecologists said they advised
women with GDM to undergo oral glucose tolerance testing
(OGTT) after delivery [10]. In the current survey, 71.76% of
respondents used formal OGTT for postpartum evaluation of
GDM, fasting plasma glucose (11.45%), random plasma
glucose (9.92%), and the others used HbAlc (6.87%). In
Belgium, Fasting glycemia was the preferred test for
postpartum follow-up [17]. Overall, the OGTT was the
preferred test (57%) among all doctors in England, although
general practitioners preferred fasting glucose (50%) and
glycated hemoglobin (47%) [18].

Screening and diagnosis of GDM and treating it prevent
adverse maternal and perinatal outcomes and future diabetes
in both mother and child. Whatever method is used, it is
essential to do universal screening in Southeast Asian
countries, including Bangladesh. More effective and simpler
strategies should be developed for future clinical practice. The
most robust guidelines for screening of GDM from the
relevant authority is yet to come [19, 20].

As the multi-disciplinary approach of GDM management
has undoubtedly proven useful in predicting and achieving a
better outcome, all concerned GDM-care physicians should be
brought to a unified clinical approach to it.

5. Conclusion

Many of the physicians are aware of the adverse outcomes
of hyperglycemia in pregnancy and advocate universal
screening. They usually follow the ADA guideline to
diagnose and manage GDM. Most of the concerned
physicians initiate insulin, but more than half prefer to
continue metformin if used for other causes. About half of
the GDM mothers were lost to follow up after delivery. As is
the pioneer study in Bangladesh to determine the approach to
GDM of the responding physicians, this study's finding may
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serve as a baseline for managing hyperglycemia in pregnancy.
We also emphasize that the doctors involved in managing
hyperglycemia in pregnancy require more training for
knowledge building and improvement of rational practice.
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