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Pre-eclampsia/Eclampsia has significant impact on maternal and perinatal health. Little is known about
prevalence and risk factors for pre-eclampsia/eclampsia in Tanzania. This study aimed to determine
prevalence and risk factors for pre-eclampsia/eclampsia among women who delivered at KCMC
hospital between 2000 and 2014. Retrospective cross-sectional study was conducted at KCMC medical
birth registry. Multivariable logistic regression models were performed to obtain odds ratios with 95%
Cl for factors associated with pre/eclampsia. P-value<0.05 was considered statistically significant. A
total of 40,176 mothers were analysed. The prevalence of pre/eclampsia was 4.2%. Factors such as
maternal age (235) years (AOR = 1.73), 212 years of schooling (AOR=1.29), being unmarried (AOR=2.03),
overweight (AOR=1.99), obesity (AOR=5.52), hypertension (AOR=18.66), anaemia (AOR=3.53), and
multiple pregnancy (AOR=6.58), were associated with higher risk of pre-eclampsia/eclampsia while
ANC visits (24) reduced the risk of pre-eclampsia (AOR= 0.78). This study provides an estimate of
prevalence of pre-eclampsia at KCMC hospital in Northern Tanzania. Factors such as advanced
maternal age (235 years), 212 years of schooling, being unmarried, overweight, obesity, hypertension,
anaemia and multiple pregnancy were associated with higher risk of pre-eclampsia while having 24
ANC visits reduced the risk of pre-eclampsia at KCMC.
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INTRODUCTION

is defined as multisystem disorder with the pre-eclampsia syndrome(WHO, 2011).Pre-
eclampsia is the second leading cause of maternal death,
and it has been associated with maternal morbidity and
adverse perinatal outcomes globally (Firoz et al., 2011).
The global prevalence of pre-eclampsia has been

Pre-eclampsia
characterised by high blood pressure (2140/90 mmHg)
and increased proteinuria (=0.3 g/day) in previous
normotensive women, while eclampsia is defined as the
occurrence of one or more convulsions preceded by
changes in cardiac structure and function in association
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estimated to be 4% (Bilano et al., 2014). The prevalence
of pre-eclampsia in sub Saharan African has been
reported to be high as up to 16% (Guerrier et al., 2013).
In low and middle income countries, pre-eclampsia has
been reported to cause almost a third of a million
maternal deaths (Lozano et al., 2011). Hypertensive
disorders of pregnancy including pre-
eclampsia/eclampsia accounts for about 18% of all
maternal deaths globally, with an estimate of sixty two to
seventy seven thousand deaths per year (Khan et al.,
2006). In Nigeria, pre-eclampsia is reported to be
associated with 5.84/1000 births perinatal mortality rate
(Makinde, 2012). Locally in Tanzania, eclampsia is
associated with 11% case fatality rate and 30% mortality
rate (Mooij et al., 2015).

Several studies have documented risk factors for pre-
eclampsia. A global survey involving low and middle
income countries (WHO secondary analysis) revealed
that advanced maternal age, low maternal education prim
parity, high maternal body mass index (BMI), chronic
hypertension, cardiac or renal disease, gestational
diabetes mellitus, lack of antenatal visits, urinary tract
infection, and severe anaemia were associated with
increased risk of pre-eclampsia (Bilano et al., 2014).

A systematic review and meta-analysis of large cohort
studies aiming to determine clinical risk factors for pre-
eclampsia in early pregnancy reported that women with
antiphospholipid antibody syndrome, history of pre-
eclampsia, chronic  hypertension, pre-gestational
diabetes, high body mass index and those who use
assisted reproductive technology have high risk of pre-
eclampsia (Fang et al., 2009; Kiondo et al.,, 2012;
Aksornphusitaphong and Phupong, 2013; Bartsch et al.,
2016).

In this paper, the term pre-eclampsia/eclampsia is used
to refer to both conditions (having pre-eclampsia either
with or without progressing to eclampsia).

Despite the advance understanding of the adverse
impact of pre-eclampsia on maternal and perinatal health,
there remains limited information regarding the
prevalence and risk factors for pre-eclampsia/eclampsia
in Tanzania. Understanding the prevalence and
associated risk factors of pre-eclampsia/eclampsia is
important for the clinical management of preconception
and pregnant women to enable development of strategies
and interventions to prevent complications attributed to
preeclampsia. This study aimed to determine prevalence
and risk factors associated with pre-eclampsia in
Northern Tanzania.

METHODOLOGY

Study designs and settings

A retrospective cross-sectional study was performed using
Kilimanjaro Christian Medical Centre (KCMC) medical birth registry
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for all women who delivered at the department of obstetrics and
gynaecology at KCMC for the period of 2000 to 2014. Kilimanjaro
Christian Medical Centre is one of four referral hospitals in
Tanzania located in Moshi, Kilimanjaro region in North of Tanzania.
The hospital receives women from nearby communities and
referrals from the nearby regions such as Arusha, Manyara and
Tanga. The hospital has an average of 4000 deliveries per year. By
the end of December 2014, a total of 40,176 women were recorded
to have delivered at KCMC medical birth registry. These women
contributed to 50,807 deliveries in total. Of these, 133 (0.3%)
deliveries were excluded from the analysis due to missing record on
pre-eclampsia/eclampsia status. Thus the remaining 50,807
deliveries were analysed.

Data source

The KCMC medical birth registry has been operating since July
2000. The detail of the medical birth registry has been well
described elsewhere (Mahande et al., 2013). In short, all women
who give birth at KCMC were assigned with a unique hospital
identification number which is constant for subsequent births that
occur at KCMC for each woman. This enables us to link each
woman with their respective siblings in subsequent pregnancy/birth.

Trained midwives collected all information of mothers using a
standardized questionnaire within 24 h of hospital delivery, or as
soon as a mother has recovered from birth. Furthermore, additional
information are extracted from patient files and mothers are also
asked to bring their antenatal cards for more clarification on
prenatal information such as antenatal care visits, maternal weight,
and blood pressure measurements. Finally, all data were entered
and stored in a computerised data base system at the birth registry.

Study variables

Pre-eclampsia and eclampsia were the dependent variable and
were combined into a single dependent variable. The dependent
variable was based on having the recorded diagnosis (1 for those
with the outcome and 0 for those without the outcome).

Independent variables

Independent variables included maternal socio-demographic
characteristics such as maternal age at the time of birth which was
recorded as continuous, then was classified into three categories (
<19, 20-34 and 235 years), marital status was dichotomized into
married and unmarried, maternal educational level based on the
number of years of schooling, maternal body mass index (BMI) was
computed as the ratio of maternal weight in kilograms divided by
maternal height in meters, number of antenatal care visits recorded
as continuous which was then categorized into less than 4 and =4
ANC visits (as per World Health Organization recommendation) and
it was determined based on the clinical records as indicated on the
ANC card and patient file. Maternal clinical conditions included
chronic hypertension, gestational diabetes, renal disease, and
anaemia based on the recorded diagnosis (yes or no).

Ethical consideration

This study was approved by Kilimanjaro Christian Medical
University College Research and Ethics Review Committee
(CRERC) with certificate number 734. Permission to conduct the
study was obtained from Kilimanjaro Christian Medical Centre
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Table 1. Distribution of socio-demographic characteristics for pre-eclampsia/eclampsia (N= 50,807

deliveries).

Preeclampsia Non pre/eclamptic

Maternal characteristics (n =2,153) (n = 48,654)
n (%) n (%)

Maternal age (years)

<19 163 (7.6) 4,240 (8.7)

20-34 1,517 (70.6) 37,472 (77.1)

=35 470 (21.8) 6,902 (14.2)

Missing (n=3)

Maternal education (years)

<12 1,441 (67.2) 34,153 (70.4)

212 702 (32.8) 14,373 (29.6)

Missing (n=10)

Marital status

Married 1,856 (86.7) 42,752 (88.3)

Not married 284 (13.3) 5,691 (11.7)

Missing (n=13)

Smoking

No 2,140 (99.9) 48,371 (99.9)

Yes 2(0.2) 31(0.1)

Missing (n=11)

Alcohol use during index pregnancy

No 1,584 (74.5) 33,992 (70.3)

Yes 542 (25.5) 14,355 (29.7)

Missing (n=27)

administrative authority. Written consents were obtained from all
mothers prior to the interview after they had been fully explained
about the objectives of the medical birth registry project.
Participants were also informed that participation in the study was
on voluntary basis and the refusal to participate had no impact to
their hospital care. Both confidentiality and privacy were ensured
where participant hospital identification numbers were used instead
of names. Interviews were conducted in a privacy room.

Statistical analysis

Data analysis was performed using STATA version 13
(www.stata.com). Descriptive statistics were summarized using
frequencies and proportion. To determine the potential risk factors
for pre-eclampsia, multivariable analysis was performed to calculate
odds ratio (ORs) and 95% confidence intervals (Cls). A p-value of
less than 0.05 was considered statistically significant. Confounding
was assessed by entering potential confounders into a logistic
model one at a time, and by comparing the adjusted and crude
odds ratios. A variable was considered to be confounder if its
inclusion in the model changed ORs for the outcome variables (pre-
eclampsia/eclampsia) associated with risk factors by at least 10%.
Considering the relationship between BMI and other variables

(maternal age, chronic hypertension and gestational diabetes), the
effect of BMI on pre-eclampsia/eclampsia was adjusted for maternal
age, chronic hypertension and gestational diabetes.

RESULTS

Demographic  characteristics  of  the

participants

study

A total of 40,176 women were studied. These women
contributed to a total of 50,807 deliveries. Socio-
demographic characteristics of the study participants are
shown in Table 1. The prevalence of pre-eclampsia was
4.2% (2,153/50,807). Compared to women with normal
pregnancy, those who have pre-eclampsia were more
likely to have >35 years (21.8% vs. 14.2%), respectively,
less than twelve years of education (67.2% vs. 70.4%),
being unmarried (13.3% vs. 11.7%) and not using alcohol
during the current pregnancy (25.5% vs. 29.7%).

The clinical characteristics of women with pre-
eclampsia and those without are summarised in Table 2.
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Table 2 Distribution of clinical characteristics for pre-eclampsia/eclampsia (N= 50,807 deliveries).

Maternal characteristics

Pre-eclamptic/Eclamptic

Non pre-eclamptic/Eclamptic

N (%)

N (%)

Body mass index (kg/m?)
Underweight (<18.5)
Normal (18.5-24.9)

Over weight (25.0-29.9)
Obese (=30)

Missing

Gestational age (weeks)
Preterm birth (28 — 36)
Term birth (237)

Missing

Antenatal care visits
<4

>4

Missing

Diabetes mellitus*
No
Yes

Chronic hypertension*
No
Yes

Heart disease*
No
Yes

Renal disease*
No
Yes

Maternal anaemia*
No
Yes

HIV status
Negative
Positive
Missing

Plurality
Singletons

Multiple gestations
Missing

2,153 (4.2%)
51 (3.4)
636 (42.3)
529 (35.2)
289 (19.2)
(n=648)

1,714 (81.2)
397 (18.8)
(n=42)

797 (38.0)
1,298 (61.9)
(n=58)

2,146 (99.8)
7(0.2)

2,068 (96.1)
85 (3.9)

2,148 (99.8)
5 (0.2)

2,139 (99.4)
14 (0.6)

2,085 (96.8)
68 (3.2)

1,548 (96.4)
58 (3.6)
(n=547)

1,902 (88.6)
244 (11.4)
(n=7)

48,654 (95.8%)
1,962 (5.8)
18,981 (55.7)
10,095 (29.6)
3,036 (8.9)

38,084 (79.3)
9,945 (20.7)

15,451 (32.4)
32,278 (67.6)

48,581 (99.9)
73 (0.1)

48,439 (99.6)
215 (0.4)

48,517 (99.7)
137 (0.3)

48,503 (99.7)
151 (0.3)

47,773 (98.2)
881 (1.8)

34,205 (94.5)
1,998 (5.5)

46,070 (94.9)
2,464 (5.1)

*These variables had no missing in those with pre/eclampsia.
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Table 3. Bivariate and multivariable analysis of the socio-demographic factors associated with pre/eclampsia (N= 50,807 deliveries).

Pre-eclampsia/Eclampsia

Maternal characteristics

COR (95%CI) P value AOR (95%ClI) P value
Maternal age (years)
<19 0.95 (0.72; 1.26) 0.745 0.79 (0.48; 1.31) 0.362
20-34 1 - 1 -
=35 2.29 (1.89; 2.79) <0.001 1.73 (1.29; 2.30) <0.001
Maternal education (years)
<12 1 - 1 -
212 1.24 (1.04; 1.47) 0.014 1.29 (1.02; 1.63) 0.034
Marital status
Married 1 - 1 -
Not married 1.27 (1.01; 1.60) 0.04 2.03 (1.45; 2.85) <0.001
Smoking
No 1 - - -
Yes 1.52 (0.18; 12.89) 0.703 - -
Alcohol use
No 1 - 1 -
Yes 0.77 (0.67 ; 0.89) 0.001 0.69 (0.54 ; 0.90) 0.007

COR: Crude odds ratio, AOR: adjusted odds ratio, Cl; confidence interval, AOR was obtained from multivariable analysis of all variables that

were significant (p<0.05) in the bivariable analysis.

Compared to non-pre-eclamptic/eclamptic  women,
women with pre-eclampsia were more likely to be
overweight (35.2% vs. 29.6%), obese (19.2% vs. 8.9%),
have chronic hypertension (3.9% vs. 0.4%), have
gestational diabetes (0.2% vs. 0.1%), have renal disease
(0.6% vs. 0.3%), have maternal anaemia (3.2% vs. 1.8%)
and to have multiple pregnancy (11.4% vs. 5.1%).

Risk factors for pre-eclampsia

The risk factors associated with pre-eclampsia/eclampsia
were estimated in a multiple logistic regression models
(Tables 3 and 4). Some socio demographic variables
such as advanced maternal age of >35 years
(AOR=1.73, 95% CI: 1.29-2.30), having 12 or more years
of education (AOR=1.29, 95% CI: 1.02-1.63), and being
unmarried (AOR=2.03, 95% CI: 1.45-2.85) were
significantly associated with an increased risk of pre-
eclampsia/eclampsia (Table 3). Regarding clinical
factors, overweight (AOR=1.99, 95% CI: 1.54- 2.57), or
being obese (AOR=5.52, 95% CI. 3.92-7.77), chronic
hypertension (AOR=18.66, 95% CI: 8.06-43.19), maternal
anaemia (AOR=3.53, 95% CI: 1.85-6.75), nd multiple
pregnancy (AOR=6.85, 95% CI: 4.20-11.16) were also

associated with an increased risk of pre-
eclampsia/eclampsia (Table 4).

DISCUSSION

In this study, it was found that the prevalence of
preeclampsia was 4.2%. Advanced maternal age (= 35
years), maternal low education, being unmarried,
maternal overweight, obesity, chronic hypertension,
maternal anaemia and multiple pregnancy all were
associated with an increased risk of developing pre-
eclampsia/eclampsia.

The prevalence of pre-eclampsia/eclampsia in this
study is consistent with the global prevalence of 4.0%
(Bilano et al., 2014). This rate was higher than 1.2% that
was reported among Nigerian women (Kooffreh et al.,
2014). But it is within the range of prevalence of pre-
eclampsia/eclampsia in developing countries of 1.8 to
16.7% (Kayode et al.,, 2011). A multicounty survey
involving 29 countries from Africa, Asia, Latin America
and Middle East reported that 2.73% women suffer
pregnancy hypertensive disorders whereby 0.29% had
chronic hypertension, 2.73% had pre-eclampsia and
0.28% had eclampsia (Abalos et al., 2014). In Tanzania,
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Table 4. Bivariate and multivariable analysis of the clinical factors associated with pre/eclampsia (N= 50,807 deliveries).

Maternal characteristics

Pre-eclampsia/eclampsia

COR (95%Cl) P value AOR (95%Cl) P value
Body mass index (kg/m?)*
Underweight (<18.5) 0.72 (0.48; 1.09) 0.122 0.83(0.48; 1.44) 0.503
Normal (18.5-24.9) 1 1
Overweight (25.0-29.9) 1.96 (1.64; 2.34) <0.001 1.99 (1.54; 2.57) <0.001
Obese (=30) 4.57 (3.61; 5.79) <0.001 5.52 (3.92; 7.77) <0.001
Gestational age (weeks)
Term (237) 1 - 1 -
Pre-term (28 - 36) 1.18 (1.01; 1.39) 0.04 1.06 (0.81; 1.39) 0.682
Antenatal care visits
<4 1 - 1 -
24 0.70 (0.61; 0.79) <0.001 0.78 (0.62; 0.98) 0.05
Diabetes mellitus
No 1 - - -
Yes 4.43 (0.87; 22.63) 0.074 - -
Chronic hypertension
No 1 - 1 -
Yes 21.29 (12.14; 37.35) <0.001 18.66 (8.06; 43.19) <0.001
Heart disease
No 1 - - -
Yes 0.69 (0.15; 3.23) 0.639 - -
Renal disease
No 1 - 1 -
Yes 5.06 (1.71; 14.94) 0.003 1.20 (0.22; 6.52) 0.83
Maternal anaemia
No 1 - 1 -
Yes 2.89 (1.79; 4.68) <0.001 3.53 (1.85; 6.75) <0.001
HIV status
Negative 1 - 1 -
Positive 0.52 (0.35; 0.77) 0.001 0.39 (0.22; 0.69) 0.001
Plurality
Singletons 1 - 1 -
Multiple gestations 4.14 (2.96; 5.79) <0.001 6.85 (4.20; 11.16) <0.001
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COR: Crude odds ratio, AOR: adjusted odds ratio, Cl: confidence interval.

little is documented about prevalence of pre-eclampsia.
However, it is associated with 11% case fatality rate
(Mooij et al., 2015). The difference in prevalence of pre-

eclampsia/eclampsia between this study and that of
others could be explained by the difference in risk factors
between the studied populations or it could be due to the
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difference in management of the women at risk of pre-
eclampsia/eclampsia between settings. The high
prevalence of pre-eclampsia/eclampsia highlights the
needs for appropriate intervention such as early
identification of high risk women and provision of pre-
pregnancy counselling for early identification of
modifiable risk factors for pre-eclampsia/eclampsia.

In this study, it was found that chronic hypertension,
being overweight or obese were significantly associated
with increased odds of having pre-eclampsia/eclampsia.
Similar findings have been reported elsewhere (Guerrier
et al., 2013; Bilano et al.,, 2014) and this relationship
could be due to the mechanical vasoconstriction of the
uterine arteries causing increased blood pressure hence
development of pre-eclampsia. Obese women are likely
to be hypertensive and hence increased risk of
developing pre-eclampsia. The association between
overweight and obese with pre-eclampsia remained
significant even after controlling for potential confounder
such as maternal age, chronic hypertension and
gestational diabetes. The possible explanation for this
may be that overweight and obese mothers could have
placental endothelial dysfunction and thus could lead into
development of pre-eclampsia as it has been reported by
previous investigators (Ganesh et al., 2010).

In the present study, mothers with multiple pregnancies
were found to have 7-fold increased odds of having pre-
eclampsia as compared to those who had singleton
delivery. This could be explained by the fact that mothers
with multiple pregnancies have increased placental mass
that may relatively cause placental hypoxia hence
development of pre-eclampsia (Wong et al., 2007; Bdolah
et al., 2008). Also, maternal anaemia was found to be
associated with higher odds of having
preeclampsia/eclampsia; this could be due to deficiency
of micronutrients and antioxidants. The reduction in
serum levels of calcium, magnesium and zinc during
pregnancy might contribute to development of pre-
eclampsia (Ali et al., 2011; Bilano et al., 2014).

Being not married was found to have increased odds of
pre-eclampsia/eclampsia; being unmarried could be
associated with change of partner or increased inter
pregnancy interval which may lead to the development of
pre-eclampsia/eclampsia  (Bilano et al., 2014).
Unfortunately, these factors were not assessed in the
present study. Advanced maternal age (=35 years) was
found to be associated with increased odds of having
pre-eclampsia/eclampsia. This finding is consistent with
previous study (Bilano et al., 2014). The increased risk of
pre-eclampsia with higher maternal age could be due to
maternal immune mal-adaptation and aging-mediated
vascular damage or could be attributed by chronic
hypertension.

In this study, it was found that women with high
education level (12 or more years of schooling) had
increased odds of having pre-eclampsia/eclampsia than

their counterparts with lower education. The increased
risk of pre-eclampsia among women with high education
level could be due to the fact that, in Tanzania, people
with high income are more likely to fall into those people
with moderate/middle income to high income. Individuals
in this group are practicing poor life style practices
including lack of physical exercise and poor eating habits
such as eating/access to unhealthy foods that could lead
to overweight or obese which increases the risk of
developing pre-eclampsia/eclampsia. In the other hand,
the increased risk of preeclampsia among women with
high education could be attributed by increased maternal
age, as women with higher education achievement are
more likely to have their child at advanced maternal age.
However, a study conducted in Uganda has reported
higher education to be protective against pre-
eclampsia/eclampsia (Kiondo et al., 2012).

The association between fewer antenatal care visits
and an increased risk of pre-eclampsia/eclampsia could
be explained by the fact that, most women with pre-
eclampsia are more likely to be admitted/hospitalized
thereby reducing their chances to attend the ANC clinics.
Their clinical encounter would therefore more likely to be
through in-patient services rather than out-patients
services (ANC clinics). It was also found that being HIV
positive was protective against pre-eclampsia/eclampsia;
HIV has been shown to inhibit maternal inflammatory
response and thus prevent development of
pre/eclampsia. Similar findings have been reported
elsewhere (Landi et al., 2014). Knowing the factors
associated with pre-eclampsia will be very useful to the
clinicians, thus during the antenatal clinics all pregnant
mothers should be screened for the risk factors and be
managed accordingly.

However, in Tanzania, pre-eclampsia is associated with
abruption placentae, high maternal mortality rate leading
to adverse perinatal outcomes (lllah et al., 2013;
Macheku et al., 2015). Management of pre-eclampsia
includes provision of MgSO,4 and close follow up during
antenatal clinics. Despite availability of these services,
pre-eclamptic mothers need extra care in order to control
the disease and its associated adverse perinatal
outcomes (Urassa et al., 2006; Muganyizi and Shagdara,
2011).

This study has a number of limitations which needs to
be taken into account while interpreting our results.
Hospital based data was used; this may result to
selection bias. Therefore, the present findings may not be
generalized to the general population. Furthermore,
KCMC is a referral hospital so there is greater number of
referred complicated deliveries which may lead to
overrepresentation of high risk group of pregnancy
women. In addition, some risk factors for pre-eclampsia
such as family history of pre-eclampsia, history of pre-
eclampsia, inter pregnancy interval and paternity change
between pregnancies were not assessed in this study.



Therefore, the overall effects of these factors on the
observed finding were not quantified.

Despite these limitations, the medical birth registry has
detailed information on pregnancy and delivery as well as
mothers’ reproductive history. This information enabled
us to study the most important risk factors for the
outcome of interest and we were able to adjust some
potential confounders. The use of linked data minimized
the effect of recall bias. The large sample size allowed us
to estimate significantly the prevalence of pre-
eclampsia/eclampsia and associated factors with a higher
precision.

Conclusion

Prevalence of pre-eclampsia in Northern Tanzania is
4.2%. Factors such as advanced maternal age (=35
years), 212 vyears of schooling, being unmarried,
overweight, obesity, chronic hypertension, anaemia and
multiple pregnancy were significantly associated with
higher risk of pre-eclampsia while having =4 ANC visits
reduced the risk of pre/eclampsia in Northern Tanzania.
Therefore, pre-eclampsia/eclampsia remains a significant
concern for women in this region. Early identification of
these factors and providing targeted interventions to at-
risk women may reduce the prevalence and subsequent
maternal and neonatal mortality and morbidity.
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