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ABSTRACT Objective: To determine the prevalence of gestational
diabetes mellitus (GDM) and its associated risk factors among preg-
nant women in Tuaran District, Sabah State, Malaysia. Material and
Methods: A cross sectional analytical study was conducted in Tuaran.
Data collection was done by interview method using structured ques-
tionnaire and antenatal records review. The study population was all
the pregnant women, at and above 24 weeks of gestation who attended
the antenatal care clinics in Tuaran District from March to June, 2018.
The pregnant women with pre-existing diabetes were excluded from
the study. Convenience sampling method was used and 195 pregnant
women participated in the study. Descriptive and analytical statistics
were done by using SPSS statistical software. GDM has emerged as
a major public health concern all over the world. It would develop
maternal and foetal adverse outcomes. The prevalence of GDM
ranged from 1% to 28% worldwide and from 18.3% to 27.9% in
Malaysia. Results: The prevalence of GDM among all participants
in Tuaran District was 28.2%. The risk factors significantly associ-
ated with GDM were advanced maternal age (p=0.042), presence of
family history of diabetes mellitus (p=0.009) and previous history of
GDM (p=0.001). Conclusion: The prevalence of GDM among preg-
nant women in Tuaran District was found to be higher than the pre-
vious studies done in Malaysia. Promotion of healthy lifestyle,
provision of intense health education, quality antenatal care and early
detection with proper management of GDM among pregnant women
are crucial for prevention and control of GDM and reduction of ad-
verse maternal and foetal outcomes.

Keywords: Diabetes, gestational; pregnant women; prevalence;
risk factors; malaysia

OZET Amagc: Malezya, Sabah Eyaleti, Tuaran Bélgesi’ndeki hamile
kadinlar arasinda GDM prevalansini ve bununla iliskili risk faktorle-
rini belirlemek. Gere¢ ve Yontemler: Tuaran’da kesitsel analitik bir
calisma gerceklestirildi. Veri toplama, yapilandirilmis anket ve dogum
oncesi kayit incelemesi kullanilarak gériigme yontemi ile yapilmistir.
Calisma popiilasyonu, Mart-Haziran 2018 tarihleri arasinda Tuaran
Bolgesi'ndeki dogum 6ncesi bakim kliniklerine katilan 24. gebelik
haftas1 ve {izerindeki tiim gebelerdi. Onceden diyabeti olan gebeler
calisma dis1 birakildi. Kolaylikla 6rnekleme yontemi kullanilmis ve
calismaya 195 gebe katilmistir. Tanimlayici ve analitik istatistikler
SPSS istatistik yazilimi kullanilarak yapilmistir. Gestasyonel Diabe-
tes Mellitus (GDM), tiim diinyada dnemli bir halk saglig1 sorunu ola-
rak ortaya ¢ikmistir. Maternal ve fetal olumsuz sonuglar gelistirebilir.
GDM prevalansi diinya ¢apinda %1-28 ve Malezya’da %18,3-27,9
arasinda degismektedir. Bulgular: Tuaran Bolgesi’ndeki tiim kati-
limcilar arasinda GDM prevalansi %28,2 idi. GDM ile anlamli olarak
iliskili risk faktorleri ileri anne yas1 (p=0,042), ailede diabetes melli-
tus Oykiisii varligt (p=0,009) ve daha 6nce GDM oykiisii (p=0,001)
idi. Sonug: Tuaran Bolgesi'ndeki gebeler arasinda GDM prevalansi,
Malezya’da yapilan 6nceki ¢alismalardan daha yiiksek bulundu. Sag-
likl1 yasam tarzinin tesvik edilmesi, yogun saglik egitiminin saglan-
masi, kaliteli dogum Oncesi bakim ve hamile kadinlar arasinda
GDM’nin uygun yonetimi ile erken teshis, GDM’nin 6nlenmesi ve
kontrolii ile olumsuz maternal ve fetal sonuglarin azaltilmasr igin gok
6nemlidir.

Anahtar Kelimeler: Diyabet, gestasyonal; hamile kadin; yayginlik;
risk faktorleri; Malezya

Gestational diabetes mellitus (GDM) has been
emerging as one of the major public health problems
all over the world because of its increasing trend. It is

defined as any degree of glucose intolerance with
onset or first recognition during pregnancy.' About
4% of pregnant mothers worldwide were complicated
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with GDM and prevalence varies from 1% to 28%
depending on the study location, characteristics of
population studied and criteria used for diagnosis.>*
In Malaysia, there is an evidence of increasing GDM
prevalence ranged from 18.3% to 27.9%.%°

The commonly reported risk factors associated
with GDM are advanced maternal age, pre-pregnancy
obesity, high parity, hyperlipidaemia, poor obstetric
outcomes, family history of diabetes mellitus, previ-
ous history of maternal complications and previous
GDM history.>® GDM complicates short- and long-
term consequences for the mother and the foetus.
Pregnant women affected by GDM are at high risk of
developing hypertension during pregnancy, macro-
somia-related complications such as obstructed labour,
preeclampsia and postpartum haemorrhage.”” Devel-
opment of type 2 diabetes mellitus in subsequent
years of life is the substantial risk of GDM to mater-
nal.>’ Foetal adverse outcome is found to be an in-
creased risk of large birth weight, neonatal
hypoglycaemia, polyhydramnios, stillbirth, prema-
ture birth, intrauterine death, perinatal complications
and congenital malformations.®® The babies born to
GDM mothers also have tendency to develop child-
hood obesity and premature onset of diabetes melli-
tus in their early stages of life.!”

Depending upon the magnitude of the severity
of GDM complications, the mothers affected will be
suffered financially and socially in their families and
societies.!! Because of the adverse effects of GDM
on foetal, neonatal and maternal, screening is crucial
to detect GDM early as it allows proper interventions
and management in order to reduce the potential risk
factors for GDM, prevent adverse effects of GDM,
improve pregnancy outcomes, reduce foetal adverse
outcomes and prevent future risk of emerging dia-
betes mellitus.

This study was conducted in Tuaran District of
West Coast Division, Northwest of Sabah State,
Malaysia which has diverse ethnicity, sociocultural
and economy background. Although many studies
have been conducted on GDM in different parts of
Malaysia, there has been no such investigation done in
Tuaran District, Sabah. The objectives of the study
were to estimate the prevalence of GDM and to de-
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termine its influencing factors among pregnant
women in Tuaran District. It is expected to provide an
invaluable input to the health authorities for effective
planning, implementation and evaluation of GDM in-
tervention programs based on the local situations.

I MATERIAL AND METHODS

This is a cross sectional analytical study conducted
in Tuaran District, Sabah State, Malaysia from March
2018 to June 2018. The study areas involved were all
the public health clinics (Maternal and Child Health
Clinic Tuaran, Klinik Kesihatan Tamparuli, Klinik
Kesihatan Kiulu and Klinik Kesihatan Tenghilan) lo-
cated in Tuaran District. Almost all the pregnant
women in Tuaran District were supposed to visit the
public health clinics available in Tuaran for antenatal
care. The inclusion criteria for selecting study popu-
lation was all the pregnant women at 24 weeks ges-
tational period or more who attended those antenatal
clinics during the period from March 2018 to June
2018. The pregnant women who had pre-existing di-
abetes and those who did not give consents were ex-
cluded from the study.

Sample size calculation was done using for-
mula, n = Z2 P (1-P)/d? and “P” was based on an es-
timated prevalence of GDM in Tuaran (10.5%).
With the assumptions of 20% non-respondents and
incomplete questionnaire forms, the minimum sam-
ple size required was calculated as 173 subjects.
Convenience sampling method was used and 195
pregnant women were selected from the public
health clinics.

Primary data was obtained from face-to-face in-
terview using modified validated questionnaire
whereas secondary data was obtained from antenatal
books of pregnant mothers who participated in the
study. The validated questionnaire was adopted and
modified from the study “Awareness of Gestational
Diabetes and its Risk Factors among Pregnant
Women in Samoa” done by Price, L. A., Lock, L. J.,
Archer, L. E., & Ahmed, Z. (2017)."? The question-
naire used was converted into Bahasa Malaysia with
forward and backward translation. Pretesting of the
questionnaire was done with 23 pregnant women at-
tending maternal and child health unit of “Klinik 1
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Malaysia” which was not involved as a study setting.
The questionnaire was adapted and refined based on
the pre-test results.

The well trained research assistants conducted
face to face interviews using structured questionnaire
once they received informed consents from the par-
ticipants. There were five main sections with closed
ended questions included in the questionnaire which
encompassed maternal personal data, socio-demo-
graphic characteristics, GDM risk factors, previous
history of GDM and pregnancy outcomes.

The dependent variable in this study was GDM
and it was defined operationally as pregnant women
who had any degree of glucose intolerance during
pregnancy and diagnosed to have GDM. According
to the risk-based screening criteria for GDM in
Malaysian Clinical Practice Guidelines on Diabetes
(2017), the parameters used were age >25, BMI >27
kg/m?, weight >80 kg, parity of >5, previous history
of stillbirth and hypertension. The participants who
met the criteria for GDM screening had to undertake
modified oral glucose tolerance test (OGTT). GDM
was diagnosed when the result of the OGTT screen-
ing test using oral glucose 75 g showed abnormal
with fasting blood sugar >5.1 mmol/L and/or 2-hours
postprandial blood sugar >7.8 mmol/L. The indepen-
dent variables studied were socio-economic charac-
teristics of pregnant mother (ethnicity, education,
occupation, income), advanced maternal age (35
years old and above), family history of diabetes mel-
litus, previous GDM history, high parity and previ-
ous maternal and foetal complications.

To ensure ethical consideration of the research,
informed consents were obtained from the partici-
pants. They were made feel free to withdraw from the
study at any time. The data collected from the partic-
ipants were kept confidentially. Social and cultural
sensitivity was maintained throughout this study. Eth-
ical approval of the study was attained from Medical
Research Ethics Committee, University Malaysia
Sabah dated 23 February 2018 with approval code
of JKEtika 1/18(16) and National Medical Research
Register, Ministry of Health, Malaysia dated 18" May
2018 with Ethical approval letter of NMRR -17-
3215-39226 (1IR).
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Descriptive and analytical statistics were done
on the data from completed questionnaire forms
using Statistical Package for the Social Sciences ver-
sion 23. Frequencies and proportions were used to
describe the sociodemographic findings and to cal-
culate the prevalence of GDM. Mean and standard
deviations were used for continuous variables and
numbers and percentages were used for categorical
variables. Chi-square test and odds ratio were used to
determine the association between GDM and risk fac-
tors. The results were stated as p-values, odds ratios
and their 95% confidence intervals. A p-value less
than 0.05 (two-tailed) was considered as statistical
significant.

I RESULTS

The following results were revealed from the data
analysis.

SOCIO-DEMOGRAPHIC CHARACTERISTICS
OF THE PARTICIPANTS

Majority of the participants was Malaysian citizens
(96.4%). Mean age of all participants was 30.7 years
old and the age of participants below 35 years old was
(73.8%). Multiparous was (58%), unemployed was
(67.7%) and the participants attained secondary edu-
cation and above was (92.3%). Most of the partici-
pants were Kadazan/Dusun ethnicity (62%) followed
by Bajau (14.4%) and others such as Malay and
Murut made up of (23.6%) (Table 1).

ORAL GLUCOSE TOLERANCE TEST (OGTT) RESULTS

Among 195 participants, 48 (24.6%) did not meet the
criteria for GDM screening with OGTT according to
the Malaysians Clinical Practice Guidelines on Dia-
betes. But they had to undertake routine urine sugar
tests at their first and subsequent visits in antenatal
clinics. The urine sugar test results of those 48 par-
ticipants were found negative and they were consid-
ered as non GDM. The remaining 147 (75.4%)
participants who fulfil the screening criteria were
supposed to be at risk for GDM and they had to go
through OGTT. The results revealed that 55 out of
147 participants (37.4%) had abnormal OGTT results
(Table 2). Among these participants with abnormal
OGTT results, 8 (14.6%) had high fasting blood
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TABLE 1: Sociodemographic characteristics.
n %

Maternal age
< 25 years old 30 15.4
25-< 35 years old 114 58.4
> 35 years old 51 26.2
Nationality
Malaysian 188 96.4
Non-Malaysian 7 3.6
Ethnicity
Kadazan /Dusun 121 62.1
Bajau 28 14.4
Malay 6 3.1
Murut 1 0.5
Others 39 20.0
Education level
Tertiary education 46 236
Secondary 134 68.7
Primary 13 6.7
No education 2 1.0
Working Status
Working 63 8288
Not working 132 67.7
Parity
Nullipara 34 174
Primipara 48 246
Multipara 104 53.3
Grandmultipara 9 46
Total household income (RM)
<1000 58 29.7
1000-3000 103 52.8
>3000 34 174

sugar, 35 (63.6%) had abnormal results in 2 hours
post prandial test and 12 (21.8%) had abnormal re-
sults in both tests.

PREVALENCE OF GDM

According to the above findings, it was shown that
GDM prevalence among all participants who at-
tended health clinics in Tuaran District was 28.2%
(i.e. 55 out of 195 participants had GDM) and GDM
among participants who were at risk was 37.4 % (i.e.
55 out of 147 pregnant women who were at risks of
GDM).

GDM AND RISK FACTORS

This study revealed that GDM was significantly as-
sociated with maternal age, family history of diabetes
mellitus and previous GDM history with (OR 2.0,
95% CI: 1.019-3.962, p=0.042), (OR 2.8, 95% CI:
1.267-6.392, p=0.009) and (OR 5.6, 95% CI: 1.951-
15.978, p=0.001) respectively (Table 3). But no sig-
nificant association was shown between GDM and
the risk factors such as ethnicity, education, family
income, employment status, previous maternal and
foetal complications and parity of mothers.

I DISCUSSION

GDM prevalence among the pregnant women in Tu-
aran District was found to be higher than the national
prevalence. It was quite alarming as it would reflect

TABLE 2: OGTT results among at risk respondents.

Results OGTT n %

Abnormal results (GDM) 55 374
Normal results (Non-GDM) 92 62.6
Total 147 100

TABLE 3: GDM and associated risk factors.

GDM
Variables n %
Overall 55 28.2
Maternal Age
< 35 years old 35 243
> 35 years old 20 39.2
Family history of DM
Yes 14 48.3
No 41 24.7
Previous history of GDM
Yes 1 64.7
No 44 247

140

109
31

15
125

134

Non-GDM
% p-value OR 95% Cl

71.8 - - -

57 0.042 2.009 1.019-3.962
60.8

R 0.009 2.846 1.267-6.392
75.3

33 0.001 5.583 1.951-15.978
75.3
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the high burden of GDM in Tuaran, Sabah. It could
also be expected that there would be a rising trend of
diabetes mellitus in the next 5 to 10 years ahead be-
cause those women with GDM are being potential for
developing diabetes mellitus. Thus, intensive pre-
vention and control interventions for GDM among
pregnant women seemed to be an urgent need for Tu-
aran District.

High GDM prevalence in Tuaran District was
most probably due to sociodemographic characteris-
tics of the study location and recently changed diag-
nostic and screening criteria for GDM in that district.
In Tuaran, altered GDM screening and diagnostic cri-
teria have been started to practice in early 2018 ac-
the Clinical
Management of Diabetes in Pregnancy, Malaysia

cording to Practice Guideline,
(2017). Regarding screening criteria, the pregnant
mother’s age for GDM screening was set down to 25
years old regardless of the presence of risk factors
whereby they need to undergo OGTT at least once at
24-28 weeks of gestation. For the diagnostic value of
fasting blood sugar, it has become lowered as com-
pared to the value set in previous years. Previously,
minimum diagnostic value of fasting blood sugar was
set at 5.8mmol/L for GDM but according to the new
criteria, the recommended diagnostic value for fast-
ing blood sugar was 5.1mmol/L. But the cut off value
for 2 hours postprandial had remained the same
(i.e.7.8 mmol/L). Such changes in diagnostic and
screening criteria for GDM were supposed to be at-
tributing factors for higher case detection rate of
GDM in Tuaran District.

Compared to the cross sectional study done at
Selangor, Malaysia in 2014 by Logakodie et al.,
GDM prevalence among pregnant mothers who at-
tended public health clinics in Tuaran (28.2%) was
found higher than that of prevalence among pregnant
mothers who attended the public health clinics in Se-
langor, Malaysia (27.4%).> Another study done by
Aini et al. in 2010 revealed that only (8.6%) of preg-
nant women who delivered at 14 state hospitals in
Malaysia got GDM." Tt has indicated that GDM
prevalence in Malaysia has been increasing in trend
which might be due to the effects of interactions
among sociodemographic factors, lifestyle and cul-
tural factors.
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Advanced maternal age, family history of dia-
betes mellitus and previous GDM history were the
significant risk factors associated with GDM in our
study. Our study revealed that risk of GDM among
pregnant mothers at 35 years old and above was 2
fold higher than that of pregnant mothers below 35
years old (Table 3). Results of some studies done pre-
viously in Malaysia supported to our study. Referring
to the study done by Bener et al., pregnant women
who had GDM were significantly higher in the age
group of 35 to 45 years.'* A study done by Erem et
al. (2015) showed that GDM prevalence signifi-
cantly associated with increased maternal age (i.e.
0.7% GDM in below 25 year-old age group and
9.5% GDM in 35 years old and above age group).'
These findings suggested that the screening for de-
tection of GDM among pregnant women should be
done at their early age of life. As advanced maternal
age was one of the risk factors for GDM in Tuaran,
besides performing lifestyle changes, raising aware-
ness of risk factors and early detection of GDM,
counselling and family planning services should also
be reinforced.

The pregnant mothers who had family history of
diabetes mellitus were observed 2.8 fold increased
risk of GDM than that of pregnant mothers without
family history of diabetes in our study (Table 3). This
finding was supported by a study done by Katarzyna
Cypryk et al., reported that family history of diabetes
was a strong risk factor as (40%) of GDM patients
were found to have first degree relatives with diabetes
(p<0.05) and it had increased the risk by 90%.!¢ In a
study done by Erem et al. revealed that women with
history of diabetes in first degree relatives had a
higher prevalence of GDM (p<0.001) compared to
women without such family history and had a 4.5 fold
increased risk for developing GDM. Since family his-
tory of diabetes is one of the potential risk factors for
developing GDM among pregnant women, strength-
ening of diabetes mellitus prevention and control pro-
grams at different levels of health care system is
crucial important to reduce the incidence of diabetes
in the community.

Our study also showed that the pregnant women
with previous GDM history had 5.6 fold higher risk
of developing GDM than the pregnant women who
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did not have previous history of GDM (Table 3). This
finding was supported by the results of the other stud-
ies conducted by different researchers at different
areas. A study done by Erem et al. revealed that preg-
nancy complicated by GDM increased the risk of
subsequent GDM. In their study they observed that
50% of pregnant women with GDM had a past his-
tory of GDM and had a 84-fold increased risk of de-
veloping GDM compared to women without a
previous history of GDM.!® A cohort study done by
MacNeill et al. in Nova Scotia, Canada found that the
recurrence rate for GDM in subsequent pregnancy
was 35.6%.!" Another study done retrospectively
among 792 Korean pregnant women who had previ-
ous GDM history also found to have higher chance
for development of GDM in their subsequent preg-
nancies.'® These findings were also similar to the
study done among pregnant women in Haryana, India
which showed previous history of GDM had an in-
creased association with GDM with OR of 27.46."
Since previous history of GDM was found an associ-
ated risk factor of GDM in this study, it could be as-
sumed that there would be high risks of developing
GDM for consecutive pregnancies among those women
with GDM in Tuaran. To address this problem, it is im-
portant to promote decent lifestyles and overall health
to reduce risk factors, to perform extensive screening
of GDM among pregnant women at their early age and
to strengthen risk approach antenatal care for high risk
groups among pregnant women.

In this study, no significant association was found
between GDM and other potential risk factors such as
socio-demographic characteristics (ethnicity, education
level, household income and employment status), high
parity, previous adverse foetal outcomes and previous
maternal complications. But these factors might be the
confounding factors for high prevalence of GDM
among pregnant women in Tuaran District. Some other
factors which were not included in our study like nu-
trition, dietary pattern, eating habits, maternal obesity,
life style etc. could also be considered as the con-
founding and further extensive studies should be car-
ried out on GDM.

There were some limitations in conducting this
study. As we used cross sectional study design, the
causal relationships could not be determined. The con-
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venience sampling used also had highly prone to
sampling bias and the sample might not be a repre-
sentative of the entire population. Since the sample
size in this study was not large enough, it might in-
fluence the statistical power and generalizability of
the study results. Although this study was a pilot
study on GDM restricted only to Tuaran District, the
findings from the study were expected to be some sort
of helpful for the health planners at district and state
levels.

I CONCLUSION

High prevalence of GDM among pregnant women in
Tuaran District, Sabah, Malaysia highlighted that
GDM has become one of the major public health
problems in Sabah State. Strengthening of primary pre-
vention measures such as health promotion, health ed-
ucation, healthy lifestyle and behavioural changes are
essential as they play an important role in elimination
of risk factors and reduction of GDM incidence among
pregnant women. Early screening and detection of
GDM is also vital as it allows prompt and effective
management to improve pregnancy outcomes, reduce
adverse effects of GDM on foetal and maternal and to
prevent future development of type 2 diabetes mellitus.
Screening for GDM is strongly recommended to start in
the 1 trimester which would enhance the early detec-
tion of GDM and ensure prevention of adverse preg-
nancy outcomes. Large scale community based
research on magnitude of GDM problem, its determin-
ing factors and pregnancy outcomes of women with
GDM is suggested to carry out across Sabah State in
future. Strengthening and increased coverage of health
education intervention programs on GDM are recom-
mended to raise awareness of GDM risk factors, con-
sequences and complications etc. among women
especially reproductive age group which would make
positive impact on reduction of GDM prevalence. In-
novative strategic plan of action for prevention and con-
trol of GDM with optimal use of available resources
are required to be formulated and implemented in order
to achieve positive outcomes for both maternal and in-
fant. The findings revealed from this study are expected
to be invaluable baseline information for health man-
agers to develop effective strategic plans for alleviation
of risk factors and reduction of GDM prevalence
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among pregnant women in Sabah community espe-
cially for remote areas.
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