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Abstract

Introduction: Despite the effectiveness of postpartum type 2 diabetes mellitus (T2DM) screening
to detect and manage T2DM among women with a history of gestational diabetes mellitus
(GDM), the uptake remains low, indicating the potentially low level of relevant knowledge. This
study aims to identify the prevalence of postpartum T2DM screening and its associated factors.
Methods: A cross-sectional study was conducted involving 116 pregnant women with GDM
who attended antenatal care follow-up at government health clinics in Seremban District, Negeri
Sembilan. Multistage cluster sampling was performed to recruit the respondents from 6 mukims
and 10 public health clinics. The data were collected using a validated and pre-tested questionnaire,
with Cronbach’s alpha values ranging from 0.81 to 0.95 for each section of the questionnaire. Data
were collected through face-to-face interviews during the respondents’ routine antenatal follow-ups
for blood sugar monitoring,

Results: Poor knowledge on postpartum T2DM screening (55.2%) was observed, which was
significantly predicted by low educational level (AOR = 6.898, 95% CI 3.62-9.055) and low self-
efficacy (AOR =17.905, 95% CI 5.470-58.611).

Conclusion: Most of the respondents had poor knowledge regarding postpartum T2DM
screening, which was predicted by low education and self-efficacy. The findings highlight the need
for continuous education and health promotion during antenatal follow-up targeting women with
GDM with low self-efficacy and education level in order to ensure better adherence to screening,.

Introduction

Diabetes mellitus during pregnancy, also
known as gestational diabetes mellitus
(GDM), is defined as any degree of glucose
intolerance with onset or first recognition
during pregnancy,’ and is diagnosed through
prenatal screening, rather than reported
symptoms. According to the American
Diabetes Association,” approximately 4% of
all pregnancies are complicated by GDM,
ranging from 1% to 14% of all pregnancies,
depending on the population and the method
of screening.

The increasing incidence of GDM has been
linked to maternal obesity and advanced
maternal age® High prevalence of GDM
has been reported among racial and ethnic
minorities and women of low socioeconomic
status, with Asian women being more
likely to have gestational diabetes, and black
and Hispanic women being more likely to
progress to type 2 diabetes mellitus (T2DM).?
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Although  transient  hyperglycaemia  is
observed during pregnancy, a systematic
review on the incidence of postpartum
T2DM among women with a history of
GDM reported that 5-10% of the women
became diabetic during the first year
postpartum.® Furthermore, up to 10% of
women with GDM were diagnosed with
T2DM soon after delivery, implying the
undiagnosed status of their T2DM before
pregnancy, with up to 70% of women with
GDM developing T2DM within 10 years of

follow-up.”

Abnormal glucose tolerance during the
postpartum period may indicate the presence
of diabetes, prediabetes, impaired glucose
tolerance, impaired fasting glucose, or
elevated glucose tolerance.® The long-term
complications associated with T2DM in
women with GDM can be reduced through

early diagnosis and timely intervention.



The World Health Organization (WHO) has
recommended the earliest period of glucose
testing at 6 weeks postpartum to detect
abnormal glucose tolerance in women with
a history of GDM.’ The 6-week screening
may prevent and delay the onset of T2DM
soon after the postpartum period through

lifestyle modifications, such as dietary
changes, increased physical activity, weight
management,  and/or  pharmacological

intervention.'® However, uptake of the 6-week
postpartum T2DM screening has generally
been low.

Numerous studies have explored the barriers
related to poor postpartum T2DM screening
uptake. Among the reported barriers were
ethnicity,
income status,'' and obstetric factors, such

maternal age, education level,
as parity, booking history, and history of
insulin treatment.!’ Limited research focuses
on the level of knowledge related to the
importance and impact of screening on
women’s postparcum  diabetic control and
management. This study aims to identify
the prevalence and factors associated with
postpartum  T2DM  screening
pregnant women with GDM.

among

Methods

A cross-sectional study was conducted
on pregnant mothers with GDM
attended antenatal care in government
health clinics in Seremban District, Negeri

Sembilan. Multistage cluster sampling was

who

employed, with mukim in Seremban and
government health clinics being the primary
and secondary clusters. Mukim refers to
the administrative divisions in a district.
We randomly selected 6 out of 8 mukims
according to the calculated cluster size:
mukim Rantau, mukim Labu, mukim Setul,
mukim Ampangan, mukim Rasah, and mukim
Pantai. A total of 10 public health clinics were
selected from all the selected mukims. All
eligible respondents from the 10 health clinics
were included. Eligibility included being
a Malaysian citizen aged 18 years or older,
being a pregnant women diagnosed with
GDM (based on a meal glucose tolerance test
[MGTT]) during their current pregnancy,
being between 24- and 28-weeks gestation,
and being able to read and understand
the Malay (Bahasa Malaysian) or English
language.

The sample size for this study was calculated
using the two proportions formula hypothesis
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testing by Lwanga and Lemeshow.'? After
taking into  consideration the design
effect and adjusting for 90% eligibility of
respondents, the estimated sample size was
120. Only 116 respondents participated in
the study, with a response rate of 96.7%. The
data were collected using a validated and pre-
tested questionnaire that was adapted from a
cross-sectional study conducted in Chennai,
India by Bhavadharini et al.”” Content
validity was conducted by three experts in the
field of public health, with the mean I-CVI
for each section of the questionnaire ranging
from 0.95 to 1.0. Face validity was performed
among 15 GDM mothers from the health
clinic who were excluded from the study,
and modifications were made accordingly
based on the feedback. Similarly, a pre-test
was conducted among respondents of similar
background who were not involved in the
study to measure the internal consistency
(Cronbach’s alpha) of each section of the
questionnaire and the intra-cluster correlation
coefficient (ICC). The Cronbach’s alpha
values ranged from 0.81 to 0.95 and the ICC
ranged from 0.58 to 0.88, with Cronbach’s
alpha and ICC values 20.60 considered
good internal consistencies. Data entry and
statistical analysis were performed using IBM
Statistical Package for Social Science (SPSS)
version 23.0. A p-value <0.05 was set as the
significance level for the analysis. Ethical
approval to conduct the study was obtained
from the Medical Research and Ethics
Committee, Ministry of Health Malaysia
(Ref. No.: NMRR-18-2902-42875 [IIR]) and
the Ethic Committee for Research Involving
Human Subject of the Universiti Putra
Malaysia.

Results

Table 1 shows the detailed background
characteristics of the respondents. The mean
age of the respondents was 32.45 + 3.94
years, and a majority were between the ages
of 20 and 34 years. Most of the respondents
were Malay (65.5%), had received at least a
secondary level of education (51.7%), were
unemployed (51.7%), multigravida (88.8%),
had no history of GDM during a previous
pregnancy (64.7%), were not taking insulin
as their glucose control method (62.1%), had
poor knowledge (55.2%), negative attitude
(56.9%), and high self-efficacy towards
attending the postpartum T2DM screening
(53.4%).
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Table 1. Background characteristics of the respondents (N=116).

Factors Mean + SD n (%)
Age 3245 +3.94

20-34 years 77 (66.4)

235 years 39 (33.6)
Ethnicity

Malay 76 (65.5)

Chinese 10 (8.6)

Indian 23 (19.8)

Other 7 (6.0)
Highest formal education level

Secondary 60 (51.7)

Tertiary 56 (48.3)
Occupational status

Employed 56 (48.3)

Unemployed 60 (51.7)
Order of pregnancy

Primigravida 10 (8.6)

Multigravida 103 (88.8)

Grandmultigravida 3 (2.6)
History of previous GDM

No 62 (53.5)

Yes 40 (34.4)

Not applicable 14 (12.1)
Usage of insulin in current pregnancy

No 72 (62.1)

Yes 44 (37.9)
Knowledge on postpartum T2DM screening

Good 52 (44.8)

Poor 64 (55.2)
Attitude towards postpartum T2DM screening

Positive 50 (43.1)

Negative 66 (56.9)
Self-efficacy towards attending T2DM
postpartum screening

High 62 (53.4)

Low 54 (46.6)

GDM = Gestational diabetes mellitus, T2DM = Type 2 diabetes mellitus

Multiple logistic regression analysis was performed to determine the predictors of knowledge
on postpartum T2DM screening (Table 2). Respondents with secondary education being their
highest education level and low self-efficacy had 6.9 (AOR = 6.898, 95% CI 3.621-9.055) and
18.0 (AOR =17.905, 95% CI 5.470-58.611) odds of having poor knowledge of postpartum
T2DM screening, respectively, compared with respondents who had tertiary education and high

self-efficacy.
Table 2. Predictors for knowledge of type 2 diabetes mellitus (T2DM) screening,
95% CI
Variable B N Wald df p-value  Odds ratio
Lower Upper
Age group
20-34 years -0.352 0.530 0.443 1 0.506 0.703 0.249 1.985
>35 years (ref)
Higbhest formal education level
Secondary 0.829 0.497 2.787 1 0.025* 6.898 3.621 9.055
Tertiary (ref)
Employment status
Unemployed 0.443 0.515 0.740 1 0.390 1.558 0.567 4.275
Employed (ref)
Order of pregnancy
Primigravida 19.880 23127.962 0.000 1 0.999 | 430225209.8 | 0.000
Grandmultigravida 19.945 23127.962 0.000 1 0.999 | 459227992.6 | 0.000
Multigravida (ref)
History of previous GDM
No 0.964 0.559 2.975 1 0.085 2.623 0.877 7.846
Not applicable 2.975 1 0.085
Yes (ref)
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Variable B SE Wald

Attitude towards postpartum
T2DM screening

Negative

Positive (ref)

-0.585 0.603 0.941
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95% CI

Lower

df p-value  Odds ratio

Upper

1 0.332 0.557 0.171 1.816

Self-efficacy towards attending
postpartum screening

Low 2.885 0.605
High (ref)

Constant

20.859

22.738

23127.962 0.000

1 <0.001* 17.905 5.470 58.611

1 0.999 0.000

GDM = Gestational diabetes mellitus, T2DM = Type 2 diabetes mellitus

*Significant at p<0.05
Cox & Snell R square is 0.329
Nagelkerke R square is 0.441

Discussion

Over half of the respondents in our study
had poor knowledge of postpartum T2DM
screening. There has been limited evidence
reporting on the level of knowledge related
to postpartum T2DM  screening among
women with GDM for comparison. The
information delivered through antenatal care
on the importance of postpartum screening
is crucial to ensure adequate uptake of the
6-week postpartum screening. According to a
review by Keele,' the risk of T2DM must be
discussed during routine GDM care to increase
the risk perception among women with GDM
and to facilitate postpartum testing. Primary
care providers play a key role in ensuring
adequate uptake of = postpartum screening by
increasing awareness through health promotion
and education of the potendally high risk of
progression to T2DM.?

Minsart et al."” reported that the differences in
care received by women during the antenatal
and postnatal period may have contributed to
poor 6-week screening uptake. The intensity of
the antenatal care compared with the postnatal
period caused women to focus more on their
unborn baby rather than on their own health.'®
Reminder telephone calls or a short messaging
system (SMS) have been shown to improve the
return rate for postpartum testing."”

This study also highlighted the association
between education level, self-efficacy, and
knowledge related to postpartum T2DM
screening. The positive relationship between
level of education and knowledge of T2DM
has been reported in previous studies; however,
the relationship between level of education
and knowledge related to postpartum T2DM
screening has not been addressed. A study on
the general Omani population reported that
their knowledge about diabetes was directly
influenced by their level of education and family
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history of diabetes, which possibly increased
their awareness.'® Similarly, in another study,
fourth-year Jordanian students were more
educated about diabetes than first-year students,
suggesting the positive impact of higher
education on knowledge about diabetes.”” A
study conducted in Rotterdam, the Netherlands,
found that women with a lower educational
level were three times more likely to develop
GDM than women with a higher education
level (OR 3.07; 95% CI 1.37-6.89) after
adjusting for ethnicity, age, family history of
diabetes, and parity.” However, they concluded
that the relationship between low maternal
educational level and GDM was mainly due to
higher rates of overweight and obese women
in this population, reflecting the need to focus
on reducing the rates of overweight and obese
women before pregnancy.?’

The current study indicated the positive
reladonship  between  self-efficacy  and
knowledge; a low level of self-efficacy predicted
a low level of knowledge related to postpartum
T2DM screening. The association between self-
efficacy and knowledge of diabetes in general
has almost never been reported in the literature.
Instead, self-efficacy has been shown to be
positively correlated with self-care behaviours
and glycaemic control among patients with
T2DM.?! Self-efficacy is defined as ‘people's
judgment of their capabilities to organise and
execute courses of action required to attain
designed types of performance and expect the
outcomes, is a pre-requisite of behaviour, [and]
is considered as an independent part of basic
personal skills.? Regarding the process of self-
care in diabetic patients, Mohebi et al.? claimed
that self-efficacy was crucial and contributed to
95% of disease control.

According to Cordova et al.,” self-efficacy
may not only facilitate conceptual changes
in learning through fostering confidence in



one’s ability to gain understanding and change
one’s ideas, but it may also hinder conceptual
changes through fostering confidence in one’s
own conceptions to the point of reluctance
to accept alternative ideas. The likelihood for
self-efficacy to facilitate conceptual changes in
learning is influenced by the interplay between
self-efficacy and other individual variables, such
as confidence in prior knowledge, interest, and
prior knowledge*® Therefore, knowledge on
postpartum T2DM screening should be instilled
early, at the time of GDM diagnosis, to ensure
the effectiveness of self-efficacy, which should be
emphasised towards the end of the pregnancy.

Surprisingly, most of the respondents had a
negative attitude towards screening, with a
non-significant inverse relationship between
attitude and knowledge observed in the
multdiple logistic regression analysis; respondents
having a negative attitude towards postpartum
T2DM  screening were expected to have
good knowledge on the screening. According
to a recent qualitative study conducted on
Chinese women’s attitudes towards postpartum
interventions to prevent T2DM after GDM,
attitudes
towards future interventions were identified:

7 domains influencing women’s

experiences with the healthcare system during
pregnancy, living in an enabling environment,
the experience of T2DM in family members,
knowledge of diabetes and perception of risk,
concerns about personal and baby health,
feelings and emotions, and lifestyle constraints.”
The findings of the study indicated that those
who had severe GDM, lived in an enabling
environment, had health knowledge, and
had experienced T2DM in family members
expressed more favourable views on postpartum
interventions and research participation to
prevent T2DM after GDM.” Meanwhile, those
who perceived themselves as having mild GDM
and those with time or lifestyle constraints were
less likely to participate.”” Therefore, further
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exploration of these data may explain the high
proportion of respondents with a negative
attitude in this study, and more targeted
interventions can be planned and implemented.

Although this study highlighted important
factors related to early detection of T2DM
among postpartum  GDM  mothers, the
findings may be limited by the cross-sectional
study design and sampling of GDM mothers
during the second trimester instead of the third
semester, when postpartum T2DM screening
is most likely to be emphasised to the mothers
with GDM. Furthermore, the use of cluster
sampling may also have limited an equal
opportunity for GDM mothers from other
mukims to be selected for the study. However,
the findings are strengthened by the satisfactory
response rate and the use of a validated and
reliable questionnaire.

Conclusion

The findings revealed poor knowledge related
to postpartum T2DM screening among GDM
pregnant mothers who were involved in this
study, which was predicted among those with
low self-efficacy and secondary education as
their highest education level. Educating mothers
with  GDM should be a continuous effort
during antenatal follow-up to instil the mother’s
belief that they should execute certain necessary
behaviours, particularly among those with a
secondary education level or lower.
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How does this paper make a difference in general practice?

*  Addresses an important, ongoing, highly preventable public health issue.

e DProvides beneficial research findings for general practitioners on the importance of
continuing education for women with GDM during antenatal care.

e Provides evidence for the need to focus on women with GDM of low education and self-

efficacy.

e Assists future research on improving knowledge on 6-week screening, which has been

inadequately explored.

e Creates awareness among health professionals in general on the low level of knowledge related

to the 6-week diabetes screening.
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