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ABSTRACT

BACKGROUND: Hypertensive disorders complicate up to 10% of all pregnancies. The World Health Organization estimates the 
incidence of preeclampsia and eclampsia to be higher in developing countries.
Aim: To document the prevalence of preeclampsia and eclampsia in Kigali and determine whether seasonality affects the rate.
METHODS: A combined retrospective and prospective study at 2 teaching hospitals in Kigali was performed over a 2-year pe-
riod. Data was collected through an admission questionnaire for the prospective portion and the same data was collected for 
the retrospective portion. 
RESULTS: There were 19,746 deliveries and 454 cases of preeclampsia and eclampsia giving an overall prevalence of 2.3% (2.0% 
and 0.3%, respectively). Most of the patients with preeclampsia (62.3%) presented with severe features. Half of the patients 
were admitted with blood pressure greater than 160/110 mmHg and 65.7% were preterm. Women with preeclampsia were 
more likely to have chronic hypertension than women with eclampsia (10.9% vs 0%, p=0.047). Two thirds of patients presenting 
with preeclampsia/eclampsia were admitted during the rainy season (OR 1.36, 1.11 -1.65, p=0.002). Season at conception did 
not affect the prevalence of preeclampsia/eclampsia at admission. There was also no difference in the severity of the disease 
based on seasonality.
CONCLUSIONS: The overall prevalence of preeclampsia and eclampsia in Kigali is similar to other developing countries. Seasonal 
variation was found in Kigali with a higher prevalence in rainy season.  Further studies need to be performed to examine wheth-
er other diseases are similarly affected by seasonal variation in such as malaria. 
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INTRODUCTION 

Hypertensive disorders complicate 2 to 8% percent of all preg-
nancies [1]. The WHO estimates the incidence of preeclampsia 
(PEC) and eclampsia (EC) to be higher in developing countries 
(2.8% of live births) than in developed countries (0.4%) [2,3,4].  
The reasons for the variations in rates are largely unknown 
though geographic, sociodemographic, racial and econom-
ic contributors have all been postulated [5,6,7]. PEC, either 
alone or superimposed on chronic hypertension, accounts for 
10-15% of maternal deaths worldwide [8]. In countries where 

maternal mortality is lower, the relative proportion of deaths from 
preeclampsia/eclampsia and cardiovascular disease is higher like-
ly due to reduction in mortality from hemorrhage and infection 
[9,10,11,12]. 

There has been debate in literature about whether there is sea-
sonal variability in the occurrence of preeclampsia/eclampsia 
[13,14,15,16,17,18]. In Norway, Magnus et al. studied 1,869,388 
births over a thirty-year period and found the prevalence of pre-
eclampsia was highest in December and declined during spring and 
summer to its lowest level in August [13].
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A study from India examining 29,562 deliveries did not show a dif-
ference in preeclampsia between the monsoon and dry seasons, 
though the incidence of eclampsia was significantly higher during 
the monsoon season (0.2% vs. 0.08%, p = 0.01) [14]. This may have 
been secondary to delays in access to medical care during the mon-
soon. There is also debate on whether the season of conception or 
delivery affects the disease [18].

The rate of PEC and EC in Rwanda is unknown, though anecdot-
ally it is felt to be a common pregnancy complication. There is no 
available data describing seasonal variability in the incidence of 
preeclampsia and eclampsia in Rwanda. Though Rwanda is located 
within the equatorial belt, its climate is not typically equatorial. It 
has a modified humid climate typical of a tropical Savannah type 
secondary to its landscape that contains many rainy forests. Two 
rainy seasons are generally distinguishable, one centered around 
March-May and the other around October-December. The maxi-
mum rainfall occurs between March to May and September to De-
cember [19]. The specific aims of the study were to examine the 
incidence of PEC and EC in Kigali, Rwanda, the risk factors asso-
ciated with these and whether seasonality at delivery affects the 
incidence rate.

METHODS

Study design: The current study is a combined retrospective and 
prospective study.

Study sites: The study was performed on pregnant women admit-
ted for delivery at Kigali University Teaching Hospital (KUTH) and 
Muhima District Hospital, both located in Kigali, Rwanda, over a 
2-year period. They represent the 2 largest maternity hospitals in 
Kigali. Kigali University Teaching Hospital (KUTH) is a public referral 
hospital with a maternity unit that performs 2500 deliveries per 
year. Muhima District Hospital conducts over 10,000 annual deliv-
eries. 

Procedures: A retrospective chart review of all women with a con-
firmed diagnosis of preeclampsia or eclampsia was performed from 
December 2015 to August 2017. Prospective data was collected 
through the use of a questionnaire on admission, by trained mid-
wives, from September to December 2017. All patients included in 
the prospective part of the study gave written informed consent. 

Variables: Preeclampsia was defined as proteinuria and a systol-
ic blood pressure of 140 mm Hg or more and/or a diastolic blood 
pressure of 90 mm Hg or more on two separate occasions, at least 4 
hours apart after 20 weeks of gestation in a woman with previous-
ly normal blood pressure profile. Severe preeclampsia was defined 
by the presence of at least one of the following findings: systolic 
BP>160 (repeated for confirmation), diastolic BP > 110 (repeated 
for confirmation), headache, blurred vision, neurologic symptoms, 
epigastric pain, pulmonary edema, oliguria, Cr > 1.1 mg/dl, ele-
vated liver function tests (twice the normal reference value) and 
thrombocytopenia (platelets less than 100 thousand) [20]. Season 
(rainy vs. dry) on admission and conception was recorded. Two 
rainy seasons are generally distinguishable, one centered around 

March-May and the other from October-December and patients 
were stratified by season at conception and delivery [19]. Demo-
graphic data as well as the hospital course were recorded for all 
patients with preeclampsia and eclampsia.

Data collection, management and analysis: Descriptive statis-
tics such as frequency, mean and standard deviation were used 
to describe the study variables. Chi-square test was used to ana-
lyze quantitative variables between different groups. Data anal-
ysis was done using Microsoft Excel and SPSS v23.0 .A  p value 
<0.05 was taken as to be  statistically significance.  

Ethical clearance: The study received ethics approval from each 
of the hospitals and from the Institutional Research Board of the 
College of Medicine and Health Sciences/University of Rwanda 
(No. 328 /CMHS IRB/2017).

RESULTS

Over a 2-year period, 19,746 deliveries were conducted, and 454 
cases of PEC/EC were identified for an overall prevalence of 2.3% 
(2.0% PEC; 0.3% EC). Patient demographics and clinical presenta-
tion are shown in Table 1.  

The majority of the patients (66.1%) were from Kigali. Most pa-
tients were admitted with severe preeclampsia (62.3%). Half of 
the patients were admitted with elevated blood pressure greater 
than 160/110 mmHg and 65.7 % were admitted preterm (prior 
to 36 weeks and 6 days of gestation age). Proteinuria was pres-

Age (years)                                   n           %
<20                                             23           5.1
20-35                                        352        77.5
>35                                   79        17.4

Province of origin
Eastern                                       63        13.9
Southern                                    38          8.4
Northern                                    39          8.6
Western                                     14          3.1
City of Kigali                            300        66.1

Blood pressure (mm Hg)
<140/90                                     42          9.3
140/90 to 160/110                182        40.1
>160/110                                230        50.7

Hemoglobin (g/dl)
<11                 77         17.0
>11                                          377         83.0

Gestational age at admission (weeks)
<28                                 48         10.6
≥28 to < 37                            250         55.1
≥37                               156         34.1

Table 1: Socio-demographic and clinical 
characteristics of the study participants

ent in 95.8%. Anemia on admission (Hemoglobin < 11 g/dl) was 
present in 17% of the cohort with no significant difference in 
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EC (15.5%) and PEC (17.2%). Two third of patients (66.5%) pre-
senting with PEC/EC were admitted during rainy season. The 
rainy season was significantly associated with higher risk of 
preeclampsia/eclampsia (OR 1.36, 95% CI 1.11 -1.65, p=0.002). 
Season at conception did not affect the prevalence of PEC/EC at 
admission with 50.4% of women conceiving during rainy season. 
The proportion of PEC to EC did not vary by season or by the 
patient’s residence (Figure 1).

Women with PEC were more likely to be overweight (OR 8.9, 
95% CI 1.20-66.8, p=0.032) and have a history of hypertension 
(OR 8.4, 95% CI 1.01-70.7, p=0.047) when compared to wom-
en with EC. The majority of patients (90.5%) were normotensive 

was also not common with less than 1% of the entire cohort report-
ing smoking during pregnancy. 

DISCUSSION

The overall prevalence of preeclampsia and eclampsia in our study 
was 2.3% (2.0% PEC; 0.3% EC) which is similar to WHO statistics 
which estimate the prevalence of preeclampsia in developing coun-
tries to be 2.8% [2]. The prevalence of preeclampsia varies world-
wide and in African countries varies from 1.8% to 7.1 %.  Variation 
between countries likely reflects variation in socioeconomic status, 
access to care and timeliness of diagnosis as well as background 
prevalence of hypertension and PEC. Our study noted differences 
in risk factors between preeclampsia and eclampsia with a signifi-
cantly higher risk of chronic hypertension noted in women with 
preeclampsia. 

In our study, two thirds of patients presenting with PEC/EC were 
admitted during the rainy season, and the rainy season was sig-
nificantly associated with a higher risk of PEC/EC. The proportion 
of PEC/EC did not seem to change by season or location. Season-
ality of preeclampsia has been demonstrated in several studies 
[13,14,15,16,17,18]. Our results differ from a study conducted in 
the Democratic Republic of Congo (DRC) which demonstrated in 
17,592 pregnancies, 6% had PEC in the rainy season as compared 
to 13% in dry season [17]. The authors postulated that this may 
be secondary to nutritional deficiencies caused by the effects of 
low rate of precipitation on food security rather than meteorolog-
ical factors. A study from Mumbai, India, demonstrated seasonal 
variation of EC with monsoon compared to dry seasons but not of 
PEC [14]. In our study, the season at conception did not affect the 
prevalence of PEC/EC at admission. Our results differ from a study 
conducted by Phillips, et al. that revealed a significant association 
of month of conception (p=0.003) with risk of preeclampsia [18]. 
Conception during the summer months had the highest risk (inci-
dence 2.3%; OR: 1.7) compared with spring (incidence 1.4%). 

Figure 1: Proportion of Preeclampsia and Eclampsia by prov-
ince and season

                              PEC                                 EC                           OR (95% CI)                  p
N                                         396                                 58

Age (years)
<20                                                  11   (2.8%)                    12 (20.7%) 
20-35                                            312 (78.8%)                    40 (69.0%)                 13.2 (4.13 -42.6)       <0.001
>35                                                  73 (18.4%)                      6 (10.3%)                   1.6 (0.63-3.81)            0.33

BMI
18.5-24.9                                     215 (54.2%)                  52 (89.7%)
25-30                                            142 (35.8%)                    6 (10.3%)                  8.9 (1.20-66.8)            0.032
>30                                                  39 (10.0%)                     0                                1.6 (0.19-13.7)            0.666

Gravidity           
Primigravida                                155 (39.1%)                    32 (55.2%)
Multigravida                                241 (60.9%)                    26 (44.8%)                 0.6 (0.35-1.08)             0.087

History of hypertension
Yes                                                  43 (10.9%)                       0                                8.4 (1.01-70.7)            0.047
No                                                 353 (89.1%)                     58 (100%)

Table 2. Association of risk factors with preeclampsia (PEC) compared to eclampsia (EC) 
among the study participants   

before getting pregnant. Only 1.3% of patients presenting with 
preeclampsia had preexisting diabetes and only one patient had 
gestational diabetes. Only 7% of the cohort had a multifetal ges-
tation, therefore no significant association was found. Smoking 
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A review examining the associations of anemia, preeclampsia 
and eclampsia and seasonality highlighted the difficulties in 
comparing different areas even within Africa, given that baseline 
risks of anemia and malaria vary by country and season, food 
security and even antenatal care attendance likely also vary [21].  

The main limitation in our study is that most of the participants 
are from Kigali and may not reflect variations in risk factors and 
prevalence of disease across Rwanda. Women in Kigali likely have 
better access to antenatal care and may not reflect the demo-
graphics and prevalence of the entire country. Demographic data 
collection was limited to the women who developed preeclamp-
sia and eclampsia and did not assess other possible confounding 
factors such as nutritional variation or malaria as a factor in the 
development in disease.  Despite these limitations, this study 
represents a large cohort of Rwandan women and establishes 

both the background rates of preeclampsia and eclampsia as well 
as the seasonality of the disease which may stimulate further re-
search in this field. 

CONCLUSIONS

Preeclampsia and eclampsia have significant impacts on mater-
nal morbidity and mortality in Rwanda. Hypertensive disease was 
found to be the second leading cause of severe maternal morbidity 
[22,23].  Eclampsia is the fourth leading cause of death in Rwan-
da, accounting for 9.4% of all maternal deaths from 2009 to 2013 
[24].  Our study demonstrated an increased risk of PEC/EC in rainy 
season. Further studies need to be performed to examine whether 
PEC and EC are affected by seasonal variation of other diseases 
such as malaria and whether prophylactic treatment affects the 
prevalence of disease and maternal outcomes. 
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