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Abstract
The purpose of this study is to determine the factors associated with adverse maternal outcomes in pregnancies com-
plicated by gestational diabetes mellitus (GDM) in urban Fiji. This cross-sectional study used data from existing records
of singleton pregnant women with GDM attending the Colonial War Memorial Hospital (CWMH) Suva Fiji between
June 2013 and May 2014. Data retrieved included demographic data, antenatal and intrapartum care data, route of
delivery, treatment modality, and maternal risk factors. The prevalence of GDM is 3.0%, n = 255/8698, and the most
frequent maternal complications were induction of labor (66%), C-section (32%), and preeclampsia (19%), and 25% had
babies with birthweight > 4 kg. Older women (≥ 36 years) and those treated with insulin were 5.2 times and 10.7 times,
respectively, more likely to have labor induction during childbirth compared with younger women and those on dietary
management. Family history of diabetes was associated with 2.4× and/or 2.5× higher odds of cesarean delivery and/or
develop hypertension in pregnancy, respectively. Parity > 5 children and diagnoses of GDM after the first trimester
reduced the odds of cesarean delivery. The odds of developing preeclampsia in GDM was 3.4 times higher (95%
confidence interval (CI) of adjusted odds ratio (aOR): 1.03, 18.78) among obese women than normal-weight women,
and married women were less likely to have babies with birthweight > 4 kg. The prevalence of and adverse outcomes
among women with GDM attending antenatal public health care in Suva Fiji were higher than previously reported from
the hospital. Older and multiparous women with GDM, those insulin treated, and with a strong family history and high
body mass index (BMI) need special attention and better monitoring by health care personnel to reduce adverse
outcomes during pregnancy.
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Introduction

Gestational diabetes mellitus (GDM) is one of the most
common medical pregnancy complications [1–3] with
estimates of prevalence ranging from 1 to 36% depend-
ing on the diagnostic criteria used [3] and steadily in-
creasing [4]. GDM precedes type 2 diabetes mellitus
(T2DM) in up to one third of women [5] and is asso-
ciated with an increased risk of obesity and T2DM in
the offspring [3, 6]. Adverse health outcomes of GDM
repeat across generations [7], and women with GDM
are at increased risk for various maternal and fetal com-
plications such as preeclampsia, postpartum hemorrhage,
and infection, stillbirth, and large for gestational age
infants /macrosomia [3, 8, 9] . The increase in
macrosomic infants among GDM women contributes to
an increase in operative delivery, especially cesarean
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section, for various reasons including fetal distress and
cephalopelvic disproportion [8, 10, 11].

GDM prevalence is increasing, largely through the
obesity pandemic (5), and is now estimated to complicate
1 in 7 pregnancies globally [2]. In Pacific Island nations,
numerous reports have highlighted the high prevalence of
diabetes [12–20] and in an earlier work (1994–1998)
among Polynesians (including Fij ians) in South
Auckland, New Zealand. Simmons and colleagues found
much higher rates of GDM among Pacific people than
Europeans (8.1% vs 3.3%) [12] and much worse birth
outcomes with high rates of macrosomia (4.5+ kg
birthweight: 18.3% vs 3.4%) and severe neonatal hypo-
glycemia (< 1.6 mmol/l: 17.3% vs 3.7%) [21].

In Fiji, only two studies [22, 23] have investigated the
prevalence of diabetes in pregnancy but none reported the
adverse outcomes of GDM. In 1983, Zimmet et al. [22]
reported a prevalence of 22.7% among Fijian women of
Indian Descent (FID) who were screened using the WHO
criteria and in 1990, using O’Sullivan and Mahan’s
criteria, another study found a prevalence of 0.6% and
5%, respectively, among ITaukei (indigenous) Fijians
and FID women [23]. The study also showed that the
prevalence of GDM increased with maternal BMI [23].
At the time of these studies, Fijian women were only
screened for GDM during pregnancy only if they had
known risk factors including positive family history of
diabetes and previous GDM. However, following the
landmark “Hyperglycemia and Adverse Pregnancy
Outcome (HAPO)” study, which reported significant rela-
tionship between maternal glycemic levels and pregnancy
outcomes [24], the Colonial Memorial War Hospital
(CMWH) hospital adopted the modified International
Association of Diabetes and Pregnancy Study Groups
(IADPSG) criteria, which recommended universal screen-
ing for GDM for all pregnant women. GDM and diabetes
in pregnancy (DIP present if fasting ≥ 7.0 mmol/L and/or
2 h ≥ 11.1 mmol/L) were diagnosed as recommended [25]
albeit with slight differences in the testing protocol and
diagnostic methods as detailed in our previous paper [26].
Due to changes in the GDM criteria and the recent epi-
demic of obesity, there is an unmet need to report preva-
lence and risk factors of maternal outcomes associated
with GDM, particularly when we have shown very poor
outcomes among neonates of these women [26].

The study aims to investigate the factors associated with
adverse maternal outcomes of GDM diagnosed using the
modified International Association of Diabetes and
Pregnancy Study Groups criteria in an urban Fiji hospital.
Data used in this study have been presented in part for neo-
nates of women with GDM [26]. The findings of this study
will provide the first high quality evidence on the adverse
maternal outcomes of GDM in Fiji.

Materials and Methods

Setting and Study Population

This was a 12-month retrospective cohort study of all women
with GDM at the CWMH. The CWMH is the largest and
oldest national referral hospital in the urban city of Suva,
Fiji [27], and up to 80% of births per annum in the Central
Eastern division occur in this hospital [28]. Women with any
known risk factor for GDM including age ≥ 30 years, family
history of diabetes, past history of GDM, previous
macrosomia, and pre-pregnant BMI ≥ 30 kg/m2 proceeded
to oral glucose tolerance test (OGTT) at initial screening.
The screening and diagnostic method for GDM in this hospital
have been described in detail elsewhere [26] and management
of GDM follows the ADIPS guidelines [29] .

The study group consisted of 267 singleton pregnant wom-
en routinely tested for GDM using a two-step process
consisting of the 1-h glucose challenge test (GCT) at 24–
28 weeks including a non-fasting 50 g glucose load and, if
GCT was ≥ 7.8 mmol/l, a 2-h 75 g oral glucose tolerance test
(OGTT), and were diagnosed based on the modified IADPSG
criteria. Women with multiple pregnancies (n = 6) and
preexisting diabetes (n = 2) and those with missing folder
(n = 4) were excluded. A total of 255 singleton pregnant wom-
en with GDM, who delivered at the hospital within the study
time, met the inclusion criteria representing 3.0% of the total
number of women (8628). Only data for these women were
analyzed.

Ethics and Data Sources

The Declaration of Helsinki was followed throughout the
study. Data were obtained from the hospital records of women
with GDM who gave birth at CMWH in Suva between
June 2013 and May 2014. Data for non-GDM women were
not entered in the diabetes registry at the time.

Maternal Outcome Variables

Hypertensive disorders of pregnancy, maternal trauma, en-
dometritis, and wound infection were the outcomes and
were coded as binary, “1” for the presence and “0” for
absence. Others included interventions (spontaneous and
induction) and mode of delivery (cesarean delivery and
normal vaginal delivery including assisted vaginal deliv-
ery). Few women had diabetes in pregnancy (DIP), and
hence data for GDM and DIP were combined. Individual
birthweight was categorized as “1” for baby birthweight >
4 kg and otherwise “0” based on adverse effect of GDM
[30]. This study did not further examine other adverse ma-
ternal outcomes including endometriosis and wound infec-
tion due to their very low occurrence (less than 3%).
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Confounding Variables

The choice of potential cofounding factors were based on
p r e v i o u s s t u d i e s [ 9 , 3 1 , 3 2 ] a n d i n c l u d e d
sociodemographic (age, ethnicity, marital status, parity,
level of education); maternal factors such as body mass
index (BMI) calculated at the first prenatal visit using
WHO criteria: underweight (< 18.5 kg/m2), normal
(18.5–24.9 kg/m2), overweight (25–29.9 kg/m2), obesity
(30–34.9 kg/m2), and morbid obesity ≥ 35 kg/m2 [33],
positive family history of diabetes, past history of GDM,
baby > 4 kg, stillbirth, and neonatal death (which were
simply recorded as present or absent); antenatal factors
(gestational age at booking, gestational age of diagnosis,
gestational age at delivery); and treatment regimen (diet
and insulin). Gestational age at delivery was classified into
< 37 weeks and ≥ 37 weeks. In the regression analysis,
BMI was further collapsed into three categories, normal,
overweight, and obese, due to the low proportion of under-
weight and morbidly obese women, and levels of education
were classified into non-tertiary (no education, primary,
secondary) and tertiary (university and polytechnic).

Statistical Analysis

All analyses were carried out using STATA/MP version 14
(Stata Corp, College Station, TX, USA). Analysis involved
the assessment of frequencies of adverse maternal outcome
variables and all confounding variables in the study popu-
lation. This was followed by univariate and multivariable
logistic regression analyses, which were used to investigate
the association between study variable (maternal demo-
graphic and risk factors, antenatal and treatment factors)
and each of the key maternal outcomes (preeclampsia,
spontaneous delivery, normal vaginal delivery, baby
birthweight). All variables were retained in the final model.
Unadjusted and adjusted odds ratios from a logistic model
were presented with 95% confidence intervals.

Results

Sociodemographic Characteristics of the Study Group

Most women (88%) were married, about half (49.4%) were
indigenous Fijians (iTaukei), aged 26–35 years, had
attained primary or secondary educational qualification,
had 2 or more children, and were either obese or morbidly
obese with 50% having at least one family member with
diabetes (Table 1). More women received diet therapy
alone than insulin, with three women receiving either a
combination therapy (insulin and metformin, n = 2, 2%) or
metformin alone (n = 1, 0.4%).

Table 1 Descriptive analysis of the profile of women with GDM in
urban Fiji, 2013–2014 chart review

Study characteristics n = 255 %

Maternal sociodemographic characteristics

Age (years) 30.7 ± 5.5

18–25 46 18.0

26–35 160 62.8

≥ 36 49 19.2

Race/ethnicity

Others§ 22 8.6

Itaukei Fijians 126 49.4

FIDs 107 42.0

Educational levelǂ

Non-tertiary (primary/secondary) 157 62.8

Tertiary (university/polytechnic) 93 37.2

Marital status

Not married 30 11.8

Married 225 88.2

Gravidity (number of pregnancies)

One child 34 13.3

≥ 2 more children 177 69.4

> 5 children 44 17.3

Maternal risk factors (yes, no)

Family history of diabetes

Yes 128 50.2

No 127 49.8

Previous history of GDM

Yes 11 4.3

No 244 95.7

Previous baby > 4 kg

Yes 55 21.6

No 200 78.4

Previous stillbirth

Yes 11 4.3

No 244 95.7

Previous neonatal death

Yes 10 3.9

No 245 96.1

Maternal BMI (kg/m2)ǂ 33.2 ± 7.5

Underweight/normal (< 25) 35 14.9

Overweight (25–29.9) 40 17.0

Obese/morbidly obese (≥ 30.0) 160 68.1

Antenatal factors (weeks)

Gestational age at booking 18.9 ± 7.5

1st trimester (0–13) 79 31.0

2nd trimester (14–27) 134 52.6

3rd trimester (≥ 28) 42 16.5

Gestational age at diagnosis 25.6 ± 7.8

1st trimester (0–13) 26 10.2

2nd trimester (14–27) 111 43.5

3rd trimester (≥ 27) 118 46.3

2031Reprod. Sci. (2020) 27:2029–2037



Prevalence of Adverse Maternal Outcomes of Fijian
Women with GDM

Figure 1 presents the distribution of the adverse maternal out-
comes of GDM in this study. The most frequent maternal
complications were induction of labor (66%), C-section
(32%), and 19% developed preeclampsia. In addition, 24.7%
had babies with birthweight > 4 kg (the mean birthweight of
babies in this study was 3.44 ± 0.05 kg, range, 0.9–5.8 kg). Of
the women who had labor induction, 48.5% (n = 82) were
performed before the gestational age of 39 weeks and among
these group of women, majority (81%) went on to have a C-
section. Of the women who did not have labor induction,
18.3% had a C-section (p < 0.0005).

Factors Associated with Adverse Maternal Outcomes
of Women with GDM

The unadjusted and adjusted odds ratios for factors that were
associated with the key outcomes are presented in Tables 2
and 3, respectively. Older women (aged 36 years and over)
andwomen receiving insulin weremore likely to have elective
delivery by induction compared with younger women (aged
below 25 years) and those on diet. Women with a past history
of GDM were less likely to have delivery by induction com-
pared with those with no past history of GDM (OR 0.27
95%CI: 0.08, 0.96; Table 2), but this effect was nullified after
adjusting for potential cofounders (aOR 0.20 95%CI: 0.04,
1.08; Table 3). Women with a previous baby weighing >
4 kg were more likely to have further babies with birthweight
> 4 kg (aOR: 5.37, 95%CI: 2.28, 12.66; Table 3), whereas
married women were less likely to have babies with
birthweight > 4 kg compared with those whowere not married
(aOR 0.32, 95%CI 0.13, 0.82; Table 3), at the time of this
study.Women with a family member with diabetes were more
likely to have C-section during childbirth compared with
women with no family history of diabetes. Those who had
more than five children or were diagnosed with GDM in the
second and third trimester had a lower odds of C-section
[Table 3]. For women with a past history of stillbirth, the odds
of C-section during childbirth was increased by 3 folds com-
pared with the women who had no past history of stillbirth
(95%CI of aOR: 0.04, 1.08; p = 0.07) [Table 3].

Fijian women who had a positive family history of diabetes
and those who were obese were more likely to develop pre-
eclampsia compared with women with no family member
living with diabetes (aOR 2.4, 95%CI 1.21, 4.77; Table 3)
and those who had normal weight (aOR 4.4, 95%CI 1.03,
18.78; Table 3). Other factors such as the woman’s age
(36 years and over), gestational age at diagnosis, and the ma-
ternal risk factors of previous histories of GDM and stillbirth

Fig. 1 Frequency distribution of
adverse maternal outcomes of
Fijian women with GDM at
Colonial War Memorial Hospital
(2013–2014)

Table 1 (continued)

Study characteristics n = 255 %

Gestational age at delivery (weeks) 38.3 ± 2.2

< 37 44 17.2

37–41 211 82.8

Treatment regimen

Diet

Yes 146 57.3

No 109 42.7

Insulin

Yes 103 40.4

No 152 59.6

There were some missing data for BMI (n = 20, 7.8%). Double dagger
symbol = not recorded for 5 women

BMI body mass index, GDM gestational diabetes mellitus, FIDs Fijians
of Indian Descent
§ Part-Europeans, Chinese, and other Pacific Islanders [34]
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had negligible effects on preeclampsia among women in Fiji
[Table 3].

Discussion

This is the first study to explore the adverse outcomes of
pregnant women diagnosed with GDM using the modified

International Association of Diabetes and Pregnancy Study
Groups criteria in Fiji. The study found women with GDM
were mostly young, educated, obese, or had 2 or more chil-
dren and the four key adverse maternal outcomes among these
women were C-section, labor induction, preeclampsia, and
having a baby with birthweight > 4 kg. Older age (36 years
and over), positive family history of diabetes, history of a
previous baby weighing > 4 kg, higher maternal BMI,

Table 2 Univariate analysis of sociodemographic and maternal variables among pregnant women with GDM in urban Fiji, 2013–2014

Characteristics Induction of labor OR
[95% CI]

Cesarean section OR
[95% CI]

Preeclampsia OR [95% CI] Birthweight > 4 kg OR [95% CI]

Mothers age
18–25 years 1.00 1.00 1.00 1.00
26–35 years 1.51 (0.77, 2.95) 0.86 (0.43, 1.74) 1.59 (0.57, 4.41) 1.46 (0.65, 3.29)
≥ 36 years 2.37 (0.99, 5.68) 1.43 (0.62, 3.30) 4.36(1.45, 13.08) 1.33 (0.50, 3.54)

Ethnicity
Others§ 1.00 1.00 1.00 1.00
Itaukei Fijians 1.18 (0.46, 3.05) 0.62 (0.25, 1.58) 0.73 (0.26, 2.04) 0.81 (0.32, 2.10)
Fijians of Indian Descent 1.08 (0.42, 2.81) 0.70 (0.27, 1.80) 0.43 (0.15, 1.29) 0.29 (0.10, 0.80)

Mothers’ education
Non-tertiary (primary/secondary) 1.00 1.00 1.00 1.00
Tertiary (university/polytechnic) 1.59 (0.91, 2.79) 1.25 (0.73, 2.15) 1.56 (0.83, 2.95) 0.83 (0.45, 1.51)

Marital status
Not married 1.00 1.00 1.00 1.00
Married 0.45 (0.18, 1.15) 1.35 (0.57, 3.17) 0.49 (0.21, 1.15) 0.44 (0.20, 0.97)

Gravidity
One child 1.00 1.00 1.00 1.00
≥ 2 more children 0.67 (0.29, 1.52) 0.99 (0.46, 2.13) 1.23 (0.44, 3.43) 2.48 (0.83, 7.44)
> 5 children 0.70 (0.26, 1.86) 0.41 (0.14, 1.15) 2.18 (0.68, 6.92) 3.88 (1.15, 13.08)

Maternal risk factors
Family history of diabetes 1.34 (0.80, 2.26) 1.77 (1.04, 3.01) 1.85 (0.97, 3.53) 0.57 (0.32, 1.01)
Previous history of GDM 0.27 (0.08, 0.96) 1.81 (0.54, 6.10) 0.42 (0.17, 0.33) 0.67 (0.14, 3.17)
Previous baby > 4 kg 1.18 (0.62, 2.24) 0.83 (0.43, 1.60) 1.27 (0.61, 2.65) 5.45 (2.86, 10.38)
Previous stillbirth 1.37 (0.36, 5.32) 1.81 (0.54, 6.10) 2.60 (0.72, 9.26) 0.67 (0.14, 3.17)
Previous neonatal death 1.20 (0.30, 4.74) 1.43 (0.39, 5.20) 3.05 (0.82, 11.25) 1.32 (0.33, 5.27)

Maternal body mass index
< 25 kg/m2 1.00 1.00 1.00 1.00
25–29.9 kg/m2 1.39 (0.55, 3.54) 3.22 (1.09, 9.52) 1.19(0.25, 5.70) 0.85 (0.27, 2.71)
≥ 30 kg/m2 1.75 (0.83, 3.70) 2.39 (0.94, 6.12) 3.44(1.00, 11.85) 1.52 (0.62, 3.72)

Gestational age at booking
0–13 weeks 1.00 1.00 1.00 1.00
14–27 weeks 0.80 (0.45, 1.45) 0.80 (0.45, 1.45) 0.56 (0.27, 1.15) 2.13 (1.05, 4.38)
≥ 28 weeks 1.16 (0.51, 2.63) 0.82 (0.37, 1.82) 1.20 (0.51, 2.86) 2.79 (1.15, 6.79)

Gestational age at diagnosis
0–13 weeks 1.00 1.00 1.00 1.00
14–27 weeks 0.49 (0.18, 1.33) 0.20 (0.08, 0.49) 0.38 (0.14, 1.02) 2.12 (0.59, 7.65)
≥ 28 weeks 0.63 (0.23, 1.70) 0.22 (0.09, 0.55) 0.57 (0.22, 1.48) 3.37 (0.95, 11.93)

Gestational age at delivery
< 37 weeks 1.00 1.00 1.00 1.00
37–41 weeks 2.14 (1.14, 4.04) 0.71 (0.36, 1.39) 0.88 (0.39, 1.98) 2.96 (1.11, 7.87)

Treatment regimen β
Diet - No 1.00 1.00 1.00 –
Yes 0.35 (0.20, 0.62) 0.60 (0.35, 1.02) 1.06 (0.56, 2.00)
Insulin - No 1.00 1.00 1.00
Yes 3.48 (2.36, 5.92) 1.43 (0.84, 2.44) 0.86 (0.45, 1.64)

p < 0.05, if 95% confidence intervals (CI) does not include 1.00. OR, odds ratio. Reference (odds ratio of 1.00) was the absence of maternal risk factors
for the respective models. β variable was not included in the birthweight analysis due to the few women in this category (15.7% vs 9.0%, diet versus
insulin treated)

GDM gestational diabetes mellitus, FIDs Fijians of Indian Descent
§ Part-Europeans, Chinese, and other Pacific Islanders [34]
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treatment with insulin, and beingmarried were associatedwith
these four key adverse maternal outcomes of GDM. The per-
centage of obese women with GDM in this study were almost
double that for the background population (32%) [35] and
reiterates the burden of obesity in the Pacific community
[14, 16, 36]. This remains an important public health problem
requiring attention particularly due to its rapid increase as
shown in the 2011 STEPs Survey, which reported 8.5% in-
crease in obesity prevalence since 2002 [35], and the potential
to increase the rate of adverse effects in pregnancies compli-
cated by GDM.

Many of the women (approximately 66%) in this study
had adverse maternal outcomes, which was in line with our
earlier reports where a similar percentage (60%) experi-
enced poor adverse neonatal outcomes [37]. Lower mater-
nal outcomes including C-section, induction of labor, and
instrumental delivery have been reported among Pacific
women compared with European women [38]. In that
study, obesity was strongly associated with poor neonatal
outcomes [37], which is also in agreement with the present
study where obese women had higher rates of maternal
outcomes particularly preeclampsia compared with women
with normal weight. Additionally, higher BMI interacted
with other variables to increase the risk of C-section among
the women in this study.

Our study also found that ethnicity was associated with
birthweight > 4 kg such that babies born to mothers of
Indian descent were on average 0.6 kg lighter than babies
born to women from other ethnic groups. Ethnicity is an
important determinant of maternal outcomes of women
with GDM as shown in a review study [4], and in one
cohort study that examined 16,157 infants in the UK, the
authors found that, after adjusting for maternal and infant
factors, Indian and Bangladeshi infants were 0.3–0.4 kg
lighter than white infants [39]. In the present study, the
association between birthweight and ethnicity was nullified
after we adjusted for the cofounders. Of concern was the
high proportion of younger women with GDM with 63%
under 35 years of age and 49% under 30 years. Since up to
50% of these women may go on to develop type 2 diabetes
later in life [40], this is likely to increase the burden of
disease in this hospital.

Compared with the background population [41] and two
major randomized controlled trials [42, 43], the present
study found a higher percentage of labor induction (66%
vs 25%, 39%, and 27.3%, respectively) among pregnant
women, which was more prevalent among older women
receiving insulin treatment. The high rate of labor induction
partly reflects the low rate of assisted vaginal deliveries in
CMWH (3.1%, 98/255), suggesting the need to strengthen
GDM management services in this hospital. A subanalysis
conducted among women who had elective delivery by la-
bor induction in this study revealed that majority (81%) of

the women that had labor induction performed before
39 weeks gestation ended up having C-section, indicating
that the C-section may have been unplanned in these wom-
en. According to the American College of Obstetrics and
Gynecology guideline, the timing of delivery in diet- or
exercise-controlled GDM women should not be before
39 weeks of gestation, unless otherwise indicated, and for
women with GDM that is well controlled by medications
(A2GDM), delivery is recommended from 39 weeks of
gestation. Although the report supported earlier delivery
for women with poorly controlled GDM, it noted that con-
sideration of timing should incorporate tradeoffs between
the risks of prematurity and the ongoing risks of stillbirth
[44]. Fijian clinicians may be balancing the risk by
performing early delivery to prevent stillbirth; however,
there is no clear guidance about the degree of glycemic
control that necessitates earlier delivery as well as the rec-
ommendations about timing of delivery [45]. Delivery in
the late preterm period from 34 weeks to 36 weeks of ges-
tation should also be reserved for those women who fail in-
hospital attempts to improve glycemic control or who have
abnormal antepartum fetal testing [44]. It is important for
clinicians in this hospital to be aware of the high rate of C-
section among women with GDM who had labor induction
as this was shown to have a negative impact on the mothers’
birth experience and subsequent pregnancies [46].
Discussing the potential benefits and risks of labor induc-
tion in GDM with the mothers could help in lowering
expectations.

The present study found increased odds of labor induction
among Fijian women receiving insulin but no effect on C-
section rates when compared with those on nutritional therapy
(Table 3). These findings are consistent with Crowther et al’s
study, which found lower rate of labor induction (39 vs.29%;
aRR 1.36;95%CI 1.15, 1.62) and similar rates of C-section (31
vs 32%, aRR 0.97; 95%, 0.81, 1.16) among women with
GDM who received routine care compared with those who
received treatment [42]. Although some studies found signif-
icant effects of treatment on C-section rates and no effect on
labor induction rates [43, 47], they also differ in the direction
of the effects. Compared with those on diet, women who re-
ceived insulin had more C-sections (44.1% vs. 27.0%, p =
0.001) in one study [47], but fewer C-sections (26.9 vs
33.8%, p = 0.02) in the other study [43], after adjustment for
confounders. Of the Fijian women receiving nutritional ther-
apy, a significant proportion (40%) required additional insulin
to control their diabetes, which may be due to the inclusion of
women with DIP (18%) in this study or the fact that Pacific
Islanders have greatest need for insulin therapy, and in most
cases (65%)medical nutrition therapy failed [48]. The fact that
only a few of these women were treated with metformin,
which could have lowered the rates of adverse outcomes as
well as reduce their reliance on insulin therapy, suggests that
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clinicians caring for these women were aiming to attain
normoglycemia much quicker as the benefits outweigh the
risks in GDM [49].

The finding of significant association between marital sta-
tus and baby’s birthweight > 4 kg in this study is unclear but
has previously been attributed to married women having more
family support to make positive changes in lifestyle during
pregnancy including smoking cessation [50]. This finding
needs confirmation from within Fiji and across other cultures.

Strengths and Limitations

There are several strengths of this study including provision of
the first quality evidence on adverse maternal outcomes asso-
ciated with GDM and their associated risk factors, which can
be used for development of strategies specific to this commu-
nity. The study also looked at delivery trends prior to
39 weeks, which provides data for practice improvement. In
addition, given that most births in the Central Eastern division

Table 3 Multivariable analysis of sociodemographic and maternal variables of pregnant women with GDM in urban Fiji, 2013–2014

Characteristics Induction of labor aOR
[95% CI]

Cesarean section aOR
[95% CI]

Preeclampsia aOR
[95% CI]

Birthweight > 4 kg aOR
[95% CI]

Mothers’ age
18–25 years 1.00 1.00 1.00 1.00
26–35 years 1.81 (0.79, 4.14) 0.64 (0.27, 1.53) 1.22 (0.38, 3.89) 1.23 (0.42, 3.01)
≥ 36 years 5.15 (1.55, 17.16) 1.88 (0.62, 5.73) 3.17(0.82, 12.27) 0.65 (0.18, 2.39)

Ethnicity
Others§ 1.00 1.00 1.00 1.00
Itaukei Fijians 1.21 (0.37, 3.94) 0.85 (0.27, 2.64) 1.00 (0.29, 3.45) 0.74 (0.24, 2.32)
Fijians of Indian Descent 1.25 (0.34, 4.60) 0.59 (0.17, 2.04) 0.79 (0.19, 3.27) 0.46 (0.12, 1.71)

Mothers education
Non-tertiary (primary/secondary) 1.00 1.00 1.00 1.00
Tertiary (university/polytechnic) 1.27 (0.64, 2.79) 1.30 (0.66, 2.55) 1.42 (0.65, 3.08) 0.65 (0.31, 1.39)

Marital status
Not married 1.00 1.00 1.00 1.00
Married 0.55 (0.20, 1.58) 1.80 (0.65, 4.99) 0.57 (0.21, 1.57) 0.32 (0.13, 0.82)

Gravidity
One child 1.00 1.00 1.00 1.00
≥ 2 more children 0.67 (0.24, 1.92) 1.06 (0.39, 2.92) 2.30 (0.60, 8.82) 1.51 (0.41, 5.52)
> 5 children 0.38 (0.09, 1.56) 0.19 (0.04, 0.84) 2.40(0.47, 12.18) 1.52 (0.31, 7.33)

Maternal risk factors
Family history of diabetes 1.21 (0.63, 2.35) 2.40 (1.21, 4.77) 2.47 (1.12, 5.48) 0.71 (0.34, 1.47)
Previous history of GDM 0.20 (0.04, 1.08) 0.49 (0.09, 2.63) 0.11 (0.01, 1.44) 2.17(0.37, 12.76)
Previous baby > 4 kg 0.89 (0.37, 2.13) 0.83 (0.35, 1.97) 0.72 (0.26, 1.97) 5.37 (2.28, 12.66)
Previous stillbirth 1.33 (0.25, 7.18) 3.93 (0.89, 17.42) 4.50(0.93, 21.71) 0.45 (0.07, 2.85)
Previous neonatal death 1.61 (0.27, 9.74) 2.55 (0.43, 15.14) 2.30(0.41, 12.84) 1.99 (0.36, 11.08)

Maternal body mass index
< 25 kg/m2 1.00 1.00 1.00 1.00
25–29.9 kg/m2 1.00(0.33, 3.02) 3.24 (0.88, 11.86) 1.39 (0.24, 8.16) 0.89 (0.23, 3.47)
≥ 30 kg/m2 1.51 (0.61, 3.75) 3.17 (0.99, 10.06) 4.41(1.03, 18.78) 0.93 (0.31, 2.78)

Gestational age at booking
0–13 weeks 1.00 1.00 1.00 1.00
14–27 weeks 0.97 (0.44, 2.10) 1.91 (0.81, 4.49) 0.70 (0.27, 1.86) 1.76 (0.67, 4.63)
≥ 28 weeks 0.91 (0.28, 2.95) 1.70 (0.49, 5.85) 1.03 (0.28, 3.75) 0.87 (0.24, 3.19)

Gestational age at diagnosis
0–13 weeks 1.00 1.00 1.00 1.00
14–27 weeks 0.54 (0.15, 1.99) 0.13 (0.04, 0.44) 0.31 (0.08, 1.19) 0.82 (0.17, 4.02)
≥ 28 weeks 0.65 (0.16, 2.63) 0.14 (0.04, 0.53) 0.41 (0.10, 1.67) 1.10 (0.21, 5.69)

Gestational age at delivery
< 37 weeks 1.00 1.00 1.00 1.00
37–41 weeks 1.00 (0.41, 2.45) 0.69 (0.29, 1.68) 0.79 (0.28, 2.22) 2.36 (0.74, 7.50)

Treatment regimenβ
Diet - No 1.00 1.00 1.00 –
Yes 2.56 (0.33, 20.14) 0.29 (0.04, 2.26) 0.39 (0.04, 3.67)
Insulin - No 1.00 1.00 1.00
Yes 10.71 (1.36, 84.34) 0.37 (0.05, 2.89) 0.24 (0.03, 2.23)

p < 0.05, if 95% confidence intervals (CI) does not include 1.00. OR, odds ratio; aOR, adjusted odds ratio. Reference (odds ratio of 1.00) was the absence
of maternal risk factors for the respective models. β this variable was not included in the birthweight analysis due to the few women in this category
(15.7% vs 9.0%, diet versus insulin treated)

GDM gestational diabetes mellitus, FIDs Fijians of Indian Descent
§ Part-Europeans, Chinese, and other Pacific Islanders [34]
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occur in CMWH hospital [28], the study has internal validity
and may represent the outcomes of women with GDM in the
region. The findings also provide baseline data for comparison
with future data from the outcomes of the universal screening
in Fiji. Despite these strengths, there are some limitations of
this study: A) The screening and diagnostic methods used in
this study were not fully in line with the current international
guidelines for GDMdiagnosis particularly the use of GCT and
the 2-point OGTT, which will underestimate the prevalence of
GDM in this hospital. B) Data were from a single hospital and
may not be generalizable to other women attending other hos-
pitals and those without diabetes. C) The study was unable to
assess the impact of the adoption of the IADPSG criteria in
our setting since such a study would need to compare the
outcomes of women pre- and post-implementation of the uni-
versal screening for GDM to provide evidence on the cost
benefit of the new approach and its impact on the hospital
resources. D) Data on pre-pregnancy BMI was not captured
making it difficult to ascertain whether the women had un-
wanted weight gain in gestation.

Conclusions

In summary, the present study showed that Fijian women with
GDM attending this public hospital are at high risk of adverse
pregnancy outcomes and probably across Fiji. This informa-
tion is important when caring for Fijian women with GDM
particularly during care of older, obese pregnant women who
have family history of diabetes or a history of baby weighing
> 4 kg and those on insulin therapy and indicate that these
women would benefit from targeted lifestyle interventions as
well as self or frequent monitoring of blood glucose. The high
rate of obesity highlights the need for public health education
campaign programs targeting women of childbearing age and
during antenatal care on the adverse effects of maternal obe-
sity and to encourage nutritional therapy. More studies are
needed in Fiji to confirm these findings particularly in women
without diabetes and to guide obstetric clinical practice on
these outcomes in pregnancies complicated by GDM.
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