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SUMMARY
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Introduction: Gestational diabetes mellitus (GDM) is a potential risk factor for both maternal and foetal complica-
tions during pregnancy. This study aimed to determine the prevalence and factors associated with GDM among

pregnant women in Southern Tanzania.

Methods: A cross-sectional study was conducted among 612 randomly selected pregnant women attending routine
antenatal clinics in Southern Tanzania from September to October 2017. Detailed medical and gynaecological his-
tory was taken using pre-tested questionnaires. Blood samples were collected for fasting and oral glucose tolerance
tests. We diagnosed GDM using the World Health Organization 2013 diagnostic criteria for diabetes mellitus. We
performed statistical analysis using SPSS v24.0. Possible associations and statistical significance were measured
using odds ratio at 95% confidence interval, and p-values of <0.05 were considered statistically significant.
Results: The mean age and standard deviation of the study subjects was 24.5+6.9 years. The prevalence of GDM
was 4.3%. GDM was significantly associated with: being overweight or obese (p<0.001), past history of pre-term
delivery (p<0.001), past history of stillbirths (p<0.001), history of macrosmia (p<0.001), alcohol consumption
(p=0.001), and having a first degree relative with diabetes mellitus (p<0.001).

Conclusion: Prevalence of Gestational Diabetes Mellitus is low in this study setting. We recommend close attention

to at risk women to prevent development of GDM.
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INTRODUCTION

According to the 2013 World Health Organization
(WHO) diagnostic criteria, gestational diabetes mellitus
is defined as any degree of glucose intolerance leading to
hyperglycaemia of different grades with onset or first
recognition during pregnancy.! Gestational diabetes
mellitus more commonly manifest during the third
trimester although symptoms may start to be noticed as
early as the end of the second trimester. In majority of
cases, gestational diabetes mellitus will resolve after
delivery, however the affected women are still at higher
risks of developing type 2 Diabetes Mellitus later in
life.>?* Gestational diabetes mellitus may lead to multiple
maternal ~ complications  including  antepartum
haemorrhage, hypertensive disorders during pregnancy
and risk of future diabetes mellitus; and foetal and
neonatal complications such as still birth, dystocia,
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spontaneous abortion, macrosomia, prematurity and
respiratory distress syndrome and the risk of developing
neonatal diabetes.** Factors such as family history of di-
abetes, age above 25 years, having a body-mass-index of
more than 25, weight gain during pregnancy, poor dietary
habits during pregnancy, cigarette smoking and seden-
tary life style have been implicated with the development
of gestational diabetes mellitus.®

Gestational diabetes mellitus affects about 5.9%—14.0%
of pregnant women in low and middle-income
countries.'” Between 3% and 19% of pregnancies in the
high-income countries!!'* and 0% and 9.1% in low and
middle-income African countries are affected by
gestational ~ diabetes'>?! while one meta-analysis
involving 22 studies reported a gestational diabetes
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mellitus prevalence of 2-6% in sub-Saharan Africa.??
This notable discrepancy is largely due to the differences
in the diagnostic tests and criteria used.

In Tanzania, using the 1999 and 2013 diagnostic criteria,
studies in the eastern* and northern eastern regions* re-
ported prevalence rates of 8.4% and 19.5%, respectively;
and another study conducted three decades earlier using
the 1985 diagnostic criteria, reported zero prevalence of
GDM and impaired glucose tolerance in pregnant
women.!” The trend shows an increase in the prevalence
of GDM with probable increase in both maternal and foe-
tal complications. The study site is one of the areas within
the country experiencing an increasing burden of risk fac-
tors for non-communicable diseases. However, no study
on GDM has been done in this study area. Because of this
gap and the increased burden of non-communicable dis-
eases in the study area, we aimed to determine the prev-
alence and associated factors of gestational diabetes
mellitus among a cohort of pregnant women in Ruvuma,
Southern Tanzania.

METHODS

Study design and setting

This was a hospital-based cross-sectional study done
between September and October 2017 at Songea
Regional Referral Hospital located in Songea Municipal,
Ruvuma region in the southern highlands of Tanzania.
The hospital has more than 320 beds with over 450
outpatients visits daily and serves as a secondary level
referral facility. The region is about 716.4km from the
Dodoma, country’s capital city, and has an estimated
population of 1.377 million people.

Sample size and sampling technique

All pregnant women aged 14 years and above with ges-
tational age of 20 weeks and above and of any parity, and
who consented were included in the study. Women who
were known patients of diabetes mellitus, on antiepilep-
tics, or who had chronic illness were excluded from the
study. The sample size was calculated based on the recent
prevalence rate of 19.5% reported in northern Tanzania,*
with a 95% confidence interval and a +5% degree of pre-
cision, non-response rate (10%) and design effect of 2.

Data collection and clinical assessment
Socio-demographic characteristics

Data were collected using a structured questionnaire that
included variables on socio-demographic characteristics,
medical and obstetrics history. Socio-demographic infor-
mation collected included women’ age, residence, mari-
tal status, employment status, economic status, education
level, parity, gestation age, smoking status, family his-
tory of diabetes mellitus among first degree-relatives, and
alcohol use.
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Clinical assessment and anthropometrics

All participating women underwent physical examina-
tion and biochemical investigations. All examinations
were done by the investigators assisted by two medical
doctors and a trained nurse. The body mass indices (BMI)
were calculated as weight (in kilograms) divided by the
square of height (in meters). Because of the nature of the
study, the pre-pregnancy BMI could not be measured.
We therefore measured the pregnancy BMI or used the
recorded BMI when the woman was at 20 weeks of ges-
tation. Participants were classified into the WHO catego-
ries for underweight (< 18.5 kg/m?), normal weight (>
18.5-24.9 kg/m?), overweight (> 25-29.9 kg/m?) and
obese (> 30 kg/m?).%

Assessment of gestational diabetes mellitus

Cases were identified using the Oral Glucose Tolerance
Test (OGTT) which is the gold standard for the diagnosis
of GDM. Following an overnight 8-hour fast, a vene-
puncture was performed for fasting blood glucose.
Women who had fasting plasma glucose of < 7.0 mmol/L
were given a glucose load comprised 75 g glucose mon-
ohydrate dissolved in 250 ml water. Venous blood sam-
ples for plasma glucose levels were taken at 1 and 2 hours
post-glucose load. Measurement of blood glucose was
done using a glucose oxidase method (Lab Kit, Madrid,
Spain) using a spectrophotometer RT-9200 semiau-
tomatic chemistry analyzer. The coefficient of variation
of the assay was 2.3 %. Based on the 2013 WHO diag-
nostic criteria,?® a pregnant women with gestational dia-
betes mellitus was confirmed if the level of fasting
plasma glucose was 5.1-6.9 mmol/L, 1h-h plasma glu-
cose >10.0 mmol/L, and/or 2-h plasma glucose 8.5-11.0
mmol/L, while diabetes in pregnancy was diagnosed if
fasting plasma glucose was >7.0 mmol/L or the 2 hours
plasma glucose was >11.1 mmol/L.

Statistical analysis

All analyses were performed using IBM’s SPSS Statisti-
cal Software for Windows (IBM SPSS Version 24, Chi-
cago, Illinois, USA). Socio-demographic characteristics
were evaluated using proportions (%) for categorical
variables and means (+ standard deviations) for
continuous variables. Adjusting for covariates of interest,
we used bivariate logistic regression analysis to calculate
odds ratios and 95% confidence intervals (95% CI) to es-
timate associations of variables and GDM. All reported
p-values are deemed statistically significant at < 0.05.

Ethical consideration

Ethical clearance was obtained from the Institutional
Ethical Committee (Ref. no. IREC01-2017/0013),
Archbishop James University College, Songea and an
approval to conduct the study was granted by the office
of the Regional Medical Officer.
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Purpose of the study was explained to participating
women and informed written consent obtained.

RESULTS

A total of 612 pregnant women were included in the
analysis. The mean + standard deviation age of study
participants was 24.5+6.9 years (range 15 — 48) and the
mean =+ standard deviation gestational age of all study
participants was 25.6+1.7. None of the women had
known history of diabetes mellitus or previous history of
gestational diabetes mellitus; however, forty-eight
(7.9%) women had relatives with first degree family
history of diabetes mellitus. The mean body mass-index
was 20.5+0.4 kg/m? and the mean systolic and diastolic
blood pressure was 110.3+12.4 and 65+11.8 mmHg,
respectively. Forty-five (7.4%) mothers had a previous
history of spontaneous abortion (Table 1).

Table 1 Characteristics of the study participants

Variable Mean + SD/n(%)
Age (years), mean 28.5+6.9
Mean fasting plasma glucose 3.9+£0.5
Mean 2-hour glucose level 5.5+¢1.2
Gestational age 25.6+1.7
Height (cm) 152.6+1.8
Weight (kg) 47.7+0.7
BMI (kg/m?) 20.5+0.4
Systolic blood pressure (mmHg) 110.3+£12.4
Diastolic blood pressure (mmHg) 65+11.8

Potential risk factors for GDM
Advanced maternal age, >35 years 158(25.8)
Known history of diabetes mellitus = 0(0.0)
History of pre-term delivery 30(4.9)
History of spontaneous abortion 125(20.4)
History of stillbirths 32(5.2)
History of macrosomia 45(7.4)
History of alcohol consumption 73(12.0)
Previous history of GDM 0(0.0)
First degree relative with diabetes 48(7.9)

mellitus
History of smoking 5(0.8)
Gravidity

First 154(25.2)
Second 215(35.1)
Third or more 243(39.7)

Abbreviations: SD, Standard deviation; BMI, Body mass-index; GDM,
Gestational diabetes mellitus

The mean fasting blood glucose and the mean 2-h
postprandial glucose was 3.9+0.5 and 5.5+1.2 mmol/L,
respectively. Five women had fasting plasma glucose
levels >7.0 mmol/L, two had 2-h plasma glucose >11.0
mmol/L and 21 women had fasting plasma glucose levels
between 5.1-6.9 mmol/L therefore 607 women
underwent 1 and 2-hours Oral Glucose Tolerance tests.
Of these, 22 and 26 women showed deterioration in
glucose tolerance at 1-hr and 2-hr, respectively. Based on
the 2013 WHO diagnostic criteria, the prevalence of
diabetes in pregnancy was 1.1% and that of gestational
diabetes mellitus was 4.3% (Table 2).
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Table 2 Prevalence of gestational diabetes mellitus
among pregnant women
Diagnostic variable
Fasting plasma glucose, n=612

Total, n (%)

> 7.0 mmol/L 5(0.8)
5.1 — 6.9 mmol/L 21(3.4)
<5.1 mmol/L 586(95.8)
Oral glucose tolerance test, n=607
1-h plasma glucose >10.0 mmol/L.  22(3.6)
2-h plasma glucose >11.0 mmol/L.  2(0.3)
2-h plasma glucose 8.5 — 11.0 26(4.3)
mmol/L
2-h plasma glucose <8.5 mmol/L 579(95.4)
Overall prevalence of diabetes,
n=612
Gestational diabetes mellitus 26(4.3)
Diabetes in pregnancy 7(1.1)
No diabetes 579(94.6)

Table 3 Logistic regression analysis for factors of
gestational diabetes mellitus

Maternal characteristics Unadjusted Odds P-value
Ratio [95%CI]
Maternal age
<35 1.00
=35 years 1.29(0.55 — 3.03) 0.56
Body mass index (kg/m?)
18.5-24.9 1.00
>25 22.22(9.39 — 52.57) <0.001°
Hypertension in Pregnancy
No 1.00
Yes 2.32(0.90 — 5.99) 0.08
History of pre-term delivery
No 1.00
Yes 77.17(29.36-202.85)  <0.001"
History of spontaneous abortion
No 1.00
Yes 2.12(0.92 — 4.88) 0.08
History of stillbirths
No 1.00
Yes 5.67(2.53 - 12.70) <0.001"
History of macrosomia
No 1.00 <0.001"
Yes 98(34.16 — 283.15)
Alcohol consumption
No 1.00
Yes 4.09(1.75 - 9.57) 0.001"
First degree relative with diabetes mellitus
No 1.00
Yes 8.57(3.53 —20.80) <0.001"
Parity
First 1.00
Second 1.15(0.37 — 3.60) 0.81
Third or more 1.68(0.59 — 4.82) 0.33

Note: " The results are significant at p<0.05

The results show that women who are overweight or
obese had a 22-fold likelihood of Gestational diabetes
mellitus compared to women who had normal or under-
weight (OR: 22.22, 95%CI, 9.39 — 52.57), p<0.001);
likewise mothers with past history of pre-term delivery
were 77-times likely to have GDM compared to those
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without past history of pre-term delivery (OR: 77.17,
95%ClI, 29.36 — 202.85, p<0.001); and similarly women
with first degree relatives with diabetes mellitus had
about 9-times likelihood of having GDM compared to
those without (OR: 8.57, 95%CI, 3.53 —20.80, p<0.001).
On the contrary, advanced maternal age, being hyperten-
sive during pregnancy, history of spontaneous abortions,
and high parity were not associated with gestational dia-
betes mellitus (Table 3).

DISCUSSION

Using the World Health Organization 2013 diagnostic
criteria, we reported a prevalence of gestational diabetes
mellitus of 4.2% among pregnant women living in the
southern semi-rural Tanzania. This low prevalence is
slightly higher than that of Swai ef a/ in rural Tanzania
about three decades ago'” but lower than those observed
in two previous studies in Tanzania,* 2* and other studies
in other African countries.!3-2?

Generally, the figure reported in our study is within the
reported global range of 3% to 14%.2” The observed
differences in the prevalence rates could partly be
explained by the differences in the diagnostic criteria
used. Except for studies in South Africa and
Tanzania,*!*?%2* most other studies used the 1999 WHO
diagnostic criteria.

High maternal BMIs have been previously associated
with an increased risk of gestational diabetes melli-
tus.?®? In their study to estimate risk of gestational dia-
betes mellitus among women with high pre-pregnancy
BMlIs, Chu et al. reported unadjusted odds ratios for
developing gestational diabetes mellitus were relatively
higher in overweight, obese and extremely obese women
compared to women with normal BMIs.?® Moreover,
contrary to our findings, the relative muscle leanness
evidenced by normal mean BMI observed among the
majority of study subjects (81.0%) could explain the low
prevalence of gestational diabetes mellitus in this study.
The normal mean BMI could also be a result of daily
physical activity in the form of housework and farming
practised by most women in this study area. An earlier
study in Tanzania!” attributed the reported zero
prevalence of gestational diabetes mellitus to similar
factors. Although many years have passed since the
study, the traditions of practices and pattern of physical
activity of pregnant women in many communities within
the country have remained unchanged.

We observed a positive association between having a
history of pre-term delivery, stillbirths and macrosomic
baby and having a first degree relative with diabetes
mellitus with the development of gestational diabetes
mellitus.
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The findings are consistent with other previous studies.?’-
2430 A cross-sectional study in Cameroon reported a six-
fold increase of gestational diabetes mellitus among
pregnant women with a history of unexplained stillbirths
(OR:5.7,95%CI: 2.5-12.1), an eightfold increase of ges-
tational diabetes mellitus in women with a history of
macrosomia (OR: 8.5, 95%CI: 3.8-19),3! while a study
in rural and urban Tanzania showed a 2.8 times elevated
risk of gestational diabetes mellitus in pregnant women
with past history of stillbirths (OR 2.8, 95% CI: 1.5-5.4),
and a 2.1 times risk of developing gestational diabetes
mellitus in women with a positive family history of type
2 diabetes (95% CI: 1.1-4.2).2* Previous studies have
also acknowledged obesity and advanced maternal age as
risk factors for the development of gestational diabetes
mellitus'*»!332  while other studies have reported
significant associations between gestational diabetes
mellitus and parity and history of abortion.!>3* On the
contrary, our results show advanced maternal age, parity,
raised blood pressure during pregnancy and history of
abortions were not associated with gestational diabetes
mellitus.

Limitations of the study include non-inclusion of pre-
pregnancy BMI as a variable in the assessment of
associated factors, instead BMI recorded during the 20
week of gestation was used. Secondly, the study duration
of 2 months was too short for this type of study. A longer
duration would be required to address risks and maternal
or fetal outcomes of the condition. Furthermore, being a
cross-sectional study, it was not possible to study the
causal relationship of factors and development of GDM.
Lastly, the study was done at a single facility, thus
findings and conclusions from the study may not be
representatiive of the actual prevalence of GDM in the
area.

CONCLUSION

In conclusion, the prevalence of gestational diabetes
mellitus was low among rural pregnant women in
southern Tanzania.
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