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Background: The presence of maternal diabetes mellitus (DM) during pregnancy has
complications for both mother and child. Pre-existing DM can result in higher risk of
maternal and child mortality and morbidity. In Ethiopia, the magnitude of pre-existing DM
among pregnant women is not well studied. The aim of this study was to assess the
magnitude of pre-existing DM among pregnant women in Wolaita Zone, Southern Ethiopia.
Methods: A retrospective document review was carried out to determine the magnitude of
pre-existing DM in three hospitals and four health centers in Wolaita Zone, Southern
Ethiopia. A total of 600 pregnant mothers who attended maternity services at the study
health facilities in one year period from January 1, to December 31, 2017 were included in
the study. Data were collected from medical records of mothers. Chi-square and logistic
regression analysis model were used to check the relationship between pre-existing DM and
independent variables.

Results: A total of 600 mothers were included in the analysis. The magnitude of pre-existing
DM among mothers receiving maternity care within a one year period was 2.8% (95% CI:
1.5, 4.2). The magnitudes among urban and rural residents were 3.4% and 1.4%, respectively.
Pre-existing DM is significantly associated with family history of diabetes (Chi square 24.8,
P-value, 0.001). Previous history of spontaneous abortion (aOR: 5.3; 95% CI: 1.6-17.4) and
fetal macrosomia (aOR: 3.9; 95% CI: 1.2-13.1), was identified to be significantly associated
with pre-existing DM. The magnitude of pre-existing DM is comparable with International
Diabetes Federation Estimate to Ethiopia in the study area. Family history of DM was found
to be associated with pre-existing DM. Pre-existing DM is associated with increased risk of
abortion and fetal macrosomia.

Conclusion: The magnitude of pre-existing DM is comparable with previous estimates to
the country. A nationwide, large-scale study is important to estimate the burden of pre-
existing DM and associated risk factors among pregnant mothers at national level.
Keywords: pre-existing diabetes mellitus, Southern Ethiopia, Wolaita Zone

Introduction

Diabetes mellitus (DM) in pregnancy can happen in two ways; one is pre-existing
DM and the other is gestational diabetes mellitus. Pre-existing DM refers to
pregnant women who have previously been diagnosed with type I or type II DM,
or other rare types of DM and extended to the period of pregnancy.'-? Pre-existing
DM can be also described as pre-gestational diabetes and it is already identified
diabetes and continued through pregnancy.’
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Currently, DM is considered as one of the top health
problems of the world. The World Health Organization
(WHO) estimated that, globally, hyperglycemia is the
third highest risk factor for premature mortality, next to
high blood pressure and tobacco use.* The world estimate
is that 8.8% (415 million) adults aged 20—79 were affected
by DM in 2015, with little gender difference. The preva-
lence in Africa was estimated to be 3.2% (14.2 million) in
2015 and nearly half of these cases live in four populous
countries of Africa; namely, Nigeria, Ethiopia, Democratic
Republic of Congo and South Africa. The International
Diabetes Federation estimated that, the adult prevalence of
DM in Ethiopia in 2015 was 2.9%.°

Pregnant mothers affected by pre-existing DM can
develop different complications and will have a higher
risk of maternal and child mortality and morbidity.® Both
short- and long-term complications were reported among
mothers with DM and infants of mothers with pre-existing
DM. Acute pregnancy complications such as pre-eclamp-
sia, infections, obstructed labour, postpartum hemorrhage,
preterm births, stillbirths, birth injuries, and death in worst
case scenarios, were documented in mothers with DM.”*®
In addition, the chance of an early miscarriage is higher
for women with DM and the maternal mortality ratio
among diabetic mothers in some countries increases up
to twenty-fold when compared with non-diabetic mothers.”

Chronic complications like congenital malformation,
neural tube defect and congenital heart diseases can occur
among infants of mothers with pre-existing diabetes.
Diabetes can also affect multiple systems, including skeletal,
cardiac, central nervous, gastrointestinal, and genitourinary
systems.'” In addition, the infants of mothers with pre-exist-
ing DM are at higher risk of developing type II DM and
obesity in the long term.'" Kidney and eye complications,
and the risk of myocardial infarction is significantly
increased in women with type I DM as long-term effects.'?

Appropriate diagnosis, care, and management of DM
before and during pregnancy are important to minimize the
risk of long- and short-term complications. Controlling
blood sugar through a healthy diet, gentle exercise, and
blood glucose monitoring, and in some cases insulin or
oral medication, can prevent harm.'

In Ethiopia, although DM is recognized as one of the
major non-communicable diseases, the magnitude of pre-
existing diabetes among pregnant women is not well stu-
died. Documenting the burden of pre-existing DM is very
important to inform health policies and programs to miti-
gate the problem in the country.

The aim of this study was to assess the magnitude of
pre-existing DM among pregnant women in Wolaita Zone,
Southern Ethiopia.

Methods
Study Area and Period

The study was conducted in three hospitals and four health
centers in Wolaita Zone, Southern Ethiopia. The Zone is
located in the South Central part of the country, 385 km
distance from the capital, Addis Ababa. The Zone has total
population of about 2 million in 2017 as projected from
2007 national census. The study area in general has 12
administrative districts and three town administrations.
Likewise this area share 3 Hospitals, 70 health centers
and 380 health posts, among these, 12 Health Centers
and all 3 hospitals provide diagnostic and management
care for pregnant women with DM. The estimated number
of pregnant women in the zone in 2016 was 66,646.'* Data
were collected in three month period from January to
March, 2018.

Study Design and Population

A retrospective document review was carried out to deter-
mine the magnitude of pre-existing DM among pregnant
women. All pregnant mothers who attended maternity
services in the study hospitals and health centers during
the period January 1, to December 31, 2017 were included
in the study.

Sampling Size and Sampling Procedure
Sample size was calculated by using single proportion
formula by considering the following assumptions; confi-
dence level of 95%, expected proportion 50% to get max-
imum sample size, margin of error 4%, Z - a /2, Z value
corresponding to a 95% level of significance = 1.96. By
using the formula; n=(Z »)° P (1-P)/e”.

The total sample sizes used for the study were 600.

The total sample was assigned to study facilities pro-
portionally based on case load and systematic sampling
method was used to identify the assigned number from
maternal medical records.

Data Collection

Data collection was carried out between January and March
2018, from maternal medical records using structured check-
list. Completed documents for the intended study were
included for data extraction and pre-existing diabetes was
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identified based on confirmed diagnoses by physicians in the
registry. Data extraction was performed from selected docu-
ments in study facilities. Data were collected by nurses and
midwives who have ample experience on clinical practice
and data collection. Intensive training was given to data
collectors and supervisors on how to extract data from
medical records. Continuous supervision was in place during
data collection time. The supervisors ensured data complete-
ness and consistency on a daily basis.

Data Analysis

Data were entered and cleaned by Epi Info version 7 and
analyzed using STATA version 14 software. Tables and
figures were used to present the descriptive data. Chi-
square and logistic regression analysis models were used
to check the relationship between dependent and indepen-
dent variables. Model fitness was evaluated by Hosmer-
Lemeshow goodness-of-fit tests.

Ethical Considerations

Ethical approval was obtained from the Institutional
Review Board of College of Health Sciences, Addis
Ababa University. A letter of permission was written by
the Wolaita Zone health department to all study facilities.
Facility administrators confirmed their willingness to pro-
vide all necessary documents and information for the
study. Confidentiality and anonymity of all the information
obtained from medical records and registers were main-
tained. In all processes of this research, the study complied
with the Declaration of Helsinki.

Results
Socio-Demographic and Obstetric

Characteristics

Of the 600 mothers included in the analysis, more than
two-thirds (68.8%) were aged between 21 and 30 years.
Nearly all (98.9%) were married and most of the women
(75.7%) were urban residents. One, two and three preg-
nancies were documented for 36.8%, 33.0%, and 15.5% of
mothers, respectively. More than half (55.8%), of the
mothers had at least one live birth before index pregnancy.
The distribution of women in relation to age, residence,
marital status, gravidity, and parity is presented in Table 1.

Maternal and Fetal Complications
Basic maternal and fetal complications were assessed in
this study. The magnitude of pre-eclampsia among

Wolka et al
Table | Selected Socio-Demographic Characteristics of
Respondents, Wolaita Zone, Southern Ethiopia, 2017
Characteristics (n=600) Number | Percent
Age 16-20 72 12
21-25 205 342
26-30 208 347
31-35 75 12.5
>35 40 6.7
Residence Urban 454 75.7
Rural 146 24.3
Marital status Married 593 98.9
Single/Divorced/ 7 1.2
Widowed
Gravidity One 221 36.8
Two 198 33.0
Three 93 15.5
Four 48 8.0
Five or more 40 6.7
Parity Nullipara 265 44.2
Para | 161 26.8
Multipara (2—4) 145 242
Grand multipara (5 or 29 4.8
more)

mothers was 5.7%. According to medical records, 2.7%
and 5% of mothers had still births and preterm deliveries,
respectively. Macrosomia was documented in 7.2% of
mothers and caesarean section rate was 10.5%. Abortion
complications were recorded in 10% of mothers and 3
cases of early neonatal death occurred (Table 2).

Magnitude of Pre-Existing Diabetes
Mellitus

The magnitude of pre-existing diabetes among mothers
receiving maternity care within a one year period from
January 1, 2017 to December 31, 2017 in study area was
2.8% (95% CI: 1.5, 4.2). The magnitude among urban and
rural residents were 3.4% and 1.4%, respectively. Of 17
cases of pre-existing diabetes, 12 cases were type Il DM
and the remaining 5 cases were type I DM. No cases of
pre-existing DM were documented for mothers aged less
than 20and the highest proportion (8.0%) was identified
for mothers aged more than 35 years (Figure 1).

The highest proportion of pre-existing DM was docu-
mented for mothers with 3 or more pregnancies and none

for women in their first pregnancy (Figure 2).
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Table 2 Selected Obstetric Characteristics of Respondents,
Wolaita Zone, Southern Ethiopia, 2017

Characteristics (n=600) Number Percent
Preeclampsia Yes 34 5.7
No 566 94.3
Still birth Yes 16 2.7
No 584 98.3
Macrosomia Yes 43 7.2
No 557 928
Preterm delivery Yes 30 5
No 570 95
Antepartum hemorrhage Yes 8 1.3
No 592 98.7
Postpartum hemorrhage Yes 10 1.7
No 590 98.3
History of Abortion Yes 60 10
No 540 90
Caesarean delivery Yes 63 10.5
No 537 89.5
Early neonatal death Yes 3 0.5
No 597 99.5
Family history of diabetes Yes 63 10.5
No 537 89.5

The mean age (standard deviation) of mothers with
pre-existing DM was 31.8 (£5.1) and for those without
diabetes was 26.7 (£5.0). Diabetic mothers were signifi-
cantly older (P- value, 0.001) than non-diabetic mothers.

The results showed that a higher proportion of mothers
with DM had pre-eclampsia than non-diabetic mothers
(23.5% versus 4.8%). Based on the study, 29.4% of
mothers with diabetes had a caesarean section delivery
and for non-diabetic mothers it was 9.9%.

Factors Associated with Pre-Existing

Diabetes Mellitus

Pre-existing DM is significantly associated with family
history of diabetes (Chi square 24.8, P-value, 0.001).
Binary logistic regression model was used to assess the
relationship between some variables and pre-existing DM.
In a multivariate logistic regression model, previous his-
tory of spontaneous abortion (aOR: 5.3; 95% CI: 1.6-17.4)
and fetal macrosomia (aOR: 3.9; 95% CI: 1.2-13.1), were
identified to be significantly associated with pre-existing
diabetes.

Discussion

The study assessed the magnitude of pre-existing DM
among mothers receiving maternity care in 3 hospitals
and 4 health centers between January 1 and December
31, 2017, in Wolaita Zone, Southern Ethiopia. A total of
600 mothers were included in the analysis; nearly all,
(98.9%), were married and three quarters of the women
(75.7%), were urban residents. From these findings we can
see that the majority of maternity service users in the study
facilities were urban dwellers. More than half (55.8%) of
the mothers included in our study had at least one live
birth before index pregnancy and the number of multi-
gravida women included in the study was higher than the
number of primigravida women.

The magnitude of pre-existing DM among mothers
receiving maternity care during a one year period in
study area was 2.8% (95% CI; 1.5-4.2). The magnitudes
among urban and rural residents were 3.4% and 1.4%,
respectively. The majority (70.5%) of pre-existing DM
were type II DM and the remaining 5 caseswere type I
DM. This figure is comparable with the adult diabetes
prevalence estimate of the World Diabetes Federation for
Ethiopia.” The magnitude is lower than the finding of a
facility-based retrospective cohort study conducted in
Saudi Arabia."’

In this study, some demographic characteristics of
women with pre-existing DM were compared with non-
diabetic mothers. The findings suggested that diabetic
mothers were significantly older than non-diabetic
women and this was documented by evidence from other
studies.'®

The result showed that a higher proportion of mothers
with DM had pre-eclampsia than non-diabetic mothers. It
was reported that a pregnancy associated with diabetes is
commonly complicated with pregnancy-induced hyperten-
sion and preeclampsia.”!’

Caesarean section delivery increased three-fold among
mothers with DM. The reason behind the tendency
towards delivery by caesarean section can be linked to a
higher rate of macrosomia occuring among diabetic
mothers. This finding is supported by other studies that
reported women with pre-existing DM are more likely to
be delivered by caesarean section.'®'®

Our study revealed that there is association between
family history of diabetes and pre-existing DM among
pregnant mothers. The International Diabetes Federation

report indicated that some factors which play a significant
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Figure | Number of pre-existing diabetes mellitus cases according to age category, Wolaita Zone, Southern Ethiopia, 2017.
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Figure 2 Proportion of pre-existing diabetes mellitus cases according to number of pregnancies, Wolaita Zone, Southern Ethiopia, 2017.
Note: Blue — proportion of pre-existing diabetes per number of pregnancy.
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role in pre-existing diabetes generally include obesity,
unhealthy diets, physical inactivity, family history of
DM, and maternal age.’

Persistent high blood sugar level in mothers can have
influence on fetal growth and weight and having a big
baby is also related to maternal diabetes.'” In our study,
fetal macrosomia is 4.9 times more likely to occur among
diabetic mothers. Macrosomia can result in obstetric com-
plications like caesarean delivery, birth asphyxia, or peri-
natal mortality.*°

Based on the results, abortion is more common among
mothers with DM when compared with non-diabetic
mothers. It is supposed that hyperglycemia could cause
damage to the developing yolk sac, an increased produc-
tion and liberation of free oxygen radicals and genotoxic
effect might occur and this may result in damage to the
fetus and miscarriages.”'

This study was limited to assess the magnitude of pre-
existing DM among mothers who received care in health
facilities and it did not address those mothers who had not
visited the studied health facilities during the study period.

Conclusions

The results of this study showed that 2.8% of women receiv-
ing maternity cares in the study area have pre-existing DM,
and that diabetic women were significantly older. Family
history of diabetes is found to be associated with pre-exist-
ing diabetes. Pre-existing DM is associated with increased
risk of abortion and fetal macrosomia. A higher proportion
of mothers with DM had pre-eclampsia and caesarean deliv-
ery. Special attention should be given to pregnant mothers
with pre-existing DM during antenatal care to control and
manage hyperglycemia effectively. A nationwide large-scale
study is important to estimate the burden of pre-existing DM
among pregnant mothers at a national level and its effect on
maternal and birth outcomes.
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