Factors associated with screening for preeclampsia
in the Democratic Republic of Congo: evidence from
a nationwide cross-sectional study
Dalau Mukadi Nkamba (  dalau.nkamba@unikin.ac.cd )
Université catholique de Louvain (UCLouvain), Institut de Recherche Expérimentale et Clinique (IREC)
Gilbert Wembodinga
University of Kinshasa
Pierre Bernard
Université catholique de Louvain (UCLouvain), Institut de Recherche Expérimentale et Clinique (IREC),
Cliniques universitaires Saint-Luc
Annie Robert
Université catholique de Louvain (UCLouvain), Institut de Recherche Expérimentale et Clinique (IREC)

Research Article
Keywords: Screening, Preeclampsia, DR Congo
Posted Date: June 15th, 2021
DOI: https://doi.org/10.21203/rs.3.rs-559506/v1
License:   This work is licensed under a Creative Commons Attribution 4.0 International License.
Read Full License

Page 1/21

Abstract
Background
Delays in identification of women with preeclampsia is a contributing factor to maternal deaths in
developing countries. We conducted this study to assess the prevalence of screening for preeclampsia in
the Democratic Republic of Congo (DRC), and to identify factors associated with the screening.
Methods
We used data from the 2017-2018 DRC Service Provision Assessment survey, a nationwide survey that
samples services, including antenatal care (ANC), in representative health facilities. A pregnant woman
was deemed screened for preeclampsia if she had received the two following services: blood pressure
measurement and assessment for warning signs of preeclampsia. We used multiple logistic regression,
with generalized estimating equations, to identify factors associated with screening for preeclampsia.
Results
Of the 3763 pregnant women, 719 (19.1%; 95% CI, 15.8% – 22.9%) were screened for preeclampsia, 815
(21.7%; 95% CI, 18.2% - 25.6%) were assessed for preeclampsia-related warning signs and symptoms,
and 2941 (78.2%; 95% CI 73.6 – 82.1%) had their blood pressure checked.
In multivariable analyses, the percentage of women receiving screening for preeclampsia was
significantly higher among women with a secondary level of schooling or above (adjusted odds ratio
[AOR] = 1.21; 95% CI, 1.04-1.42; P=0.016) and among women having a subsequent ANC visit (AOR = 1.39;
95% CI, 1.20-1.62; P<0.001). It was also higher among women receiving care in facilities with a low
number of women attended per day (AOR = 1.28; 95% CI, 1.09-1.51; P=0.003) and in urban settings
(AOR = 1.36; 95% CI, 1.02-1.82; P=0.036).
There was a regional variation in the screening for preeclampsia, with the lowest prevalence observed in
the Central (10.7%) and the highest in the Eastern provinces (22.5%).
Conclusion
Our study shows that screening for preeclampsia during ANC visits in DRC is not systematic, with
disparities between provinces. We found that a low schooling level, a low number of ANC visits, rural
areas, province of residence, and a high volume of ANC visits at the facility were associated with a low
screening for preeclampsia. These factors should be considered for setting up strategies in order to
increase the screening for preeclampsia during ANC visits in provinces of DRC with too low screening.

Background
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Hypertensive Disorders in Pregnancy (HDP) including preeclampsia are the leading cause of direct
maternal deaths worldwide (1). Globally, preeclampsia affects 2 to 8% of pregnancies annually, and is
responsible for over 50 000 maternal deaths (2). Most of deaths occur in low- and middle-income
countries (LMICs) and are however preventable. A contributing factor in these deaths is a delay in
identifying preeclamptic women (3–7).
Screening for preeclampsia after 20 weeks of gestation, including blood pressure measurement and
inquiring about preeclampsia-related danger signs, is an important component of the antenatal care
(ANC) (8–13). Screening should occur during each ANC visit to allow early detection of preeclampsia and
to implement appropriate care for improving maternal and perinatal outcomes (8, 14–20).
However, a study from six sub-Saharan Africa countries indicated that only 31% of ANC attendees are
screened for preeclampsia (21).
According to the World Health Organization (WHO), maternal mortality in the DRC is estimated to be 473
deaths per 100 000 live births (22), despite a high rate of both skilled attendance at delivery (80%) and
antenatal care attendance (89%) (23). The contrast between the high maternal mortality rate and the high
antenatal service coverage may indicates that the majority of antenatal attendees miss screening for
clinical conditions, such as preeclampsia, known to result in poor birth outcomes (24, 25).
According to the DRC’s National Health Information System (NHIS), 3379 (62%) of the 5459 cases of
preeclampsia reported in DRC in 2019 developed eclampsia (28), the major cause of deaths due to HDPs.
Studies focusing on the screening for preeclampsia in DRC are scarce. A previous study assessed the
screening for HDP in Kinshasa, the capital city of DRC, by combining proteinuria testing, blood pressure
measurement, and a comprehensive maternal history as a screening package. The study indicated that
only 26.7% of pregnant women were screened for HDP (25).
A services provision assessment survey was conducted in DRC (DRC-SPA) from 2017 to 2018 to evaluate
the quality of healthcare services nationwide (13).
Data from the DRC-SPA survey have been used to assess the provision of individual screening tasks for
preeclampsia including blood pressure measurement and inquiring about warning signs of preeclampsia.
However, no study to date has assessed the provision of these individual tasks during ANC visit as a
screening package nationwide in DRC. Our study therefore aims to fill this gap by using data from the
DRC-SPA survey to assess the frequency of screening for preeclampsia nationwide in DRC and to identify
factors associated with the screening.

Methods
Data source
We used data from the 2017–18 DRC-SPA survey, a nationwide facility-based cross-sectional study. The
survey was implemented by the Kinshasa School of Public Health (KSPH) with technical assistance from
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Inner City Fund International through funding from the United States Agency for International
Development (USAID).
Sample size and sampling procedure
The sampling process for the DRC-SPA survey has been described in details elsewhere (26). Briefly, the
survey sampled 1412 health facilities of which 32 could not be reached due to their location in areas
where there were still armed conflicts. As a result, 1380 health facilities were surveyed, of which 1286
offered an ANC visit during the study period. In each health facility, five women per ANC provider were
included in the survey with a maximum of 15 women per facility. The final sample size was 4512
women. As preeclampsia rarely presents prior to 20 weeks’ gestation (27), we excluded women with a
gestational age less than 20 weeks (n=749). As a result, 3763 pregnant women were included in the
analytic sample. These women received care from 1191 providers in 864 health facilities (Figure 1). Data
were collected between October 16, 2017 and November 24, 2017 in Kinshasa, and from January 18,
2018 to April 20, 2018 in the rest of the DRC.
The survey used four data collection tools: 1) facility inventory questionnaire; 2) healthcare provider
interview questionnaire; 3) checklist for direct observation of services for sick children, family planning,
and ANC; and 4) exit interview questionnaires for caretakers of sick children, for women receiving ANC
and for women receiving family planning whose consultations were observed.
For each pregnant woman, a data collector observed the provider conducting ANC consultation and
recorded observations using the ANC observation checklist. Specifically, the data collector observed
whether the provider measured blood pressure, tested or referred the woman for proteinuria testing, or
asked about any preeclampsia-related warning signs, including severe headaches or blurred vision, and
swollen face or hands. The data collector also observed whether the woman herself mentioned any of
these preeclampsia-related warning signs to the provider.
At the completion of ANC consultation, data collectors interviewed the women to collect sociodemographic and reproductive data. Data collectors also collected clinic-level data such as the type of
clinics (private or public), location (urban or rural), as well as data regarding the quality of health
providers who attended pregnant women (specifically, whether they had received in-service training in the
management of HDP or not).
Operational definitions
We used the following definitions:

Preeclampsia screening package
The entire preeclampsia screening package consisted of 1) inquiring about preeclampsia-related warning
signs, and 2) blood pressure measurement (21,28).
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Inquiring about preeclampsia-related warning signs
ANC provider asked about or the woman mentioned any of the following conditions for current
pregnancy: headaches or blurred vision, swollen face or hands.

Woman screened for preeclampsia
A pregnant woman who had received the entire preeclampsia screening package during the ANC visit.
Data processing and management
For the purpose of analyses, we merged four datasets (facility inventory, provider interview, direct
observation of ANC consultation, and exit interview datasets) into one dataset by using the provider and
facility identifiers of each dataset. The unit of analysis of the merged dataset was individual women.
Secondary and tertiary health facilities were grouped into one category named “hospitals”, as they are all
used as referral by primary health centres (PHCs).
Data analysis
Data were analyzed using Stata 14.1 software (StataCorp, College Station, Texas). All analyses were
weighted using sampling weights provided in the DRC-SPA datasets. Continuous variables were
summarized using weighted mean and standard deviation (±SD) if normally distributed, and median and
interquartile range (IQR) otherwise. Categorical variables were summarized using weighted proportions.
Screening for preeclampsia was our major outcome. We used generalized estimating equations (GEE)
method while fitting a logistic regression model to adjust for correlation among pregnant women of the
same clinic. All variables with a P-value less than 0.25 in univariate analysis were included in the
multivariable analysis.
Explanatory variables included characteristics of women (schooling level, gestational age, number of
previous ANC visits for the current pregnancy, gravidity, province of residence), provider characteristics
(qualification, whether he/she received in-service training on ANC screening within the previous 24
months), and facility characteristics (location, facility type, facility ownership, mean number of pregnant
women attended per day). Quantitative independent variables, such as the mean number of ANC visit per
health facility per day, were standardized to avoid scale dependence. If a strong correlation was noticed
between two independent variables, one amongst the two was eliminated to avoid multicollinearity. We
checked multicollinearity among independent variables by estimating the variance inflation factor (29).
All variance inflation factor values were less than 10. Therefore, no multicollinearity was observed. The
statistical significance level was set to 0.05.

Results
Characteristics
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Of the 864 health facilities, 319 (36.9%) were PHCs and 545 (63.1%) were hospitals. About three quarters
of facilities (633[73.3%]) were in rural settings. Half of facilities attended less than 8 pregnant women per
day (median: 8 [IQR: 3 to 15]), and most ANC providers were midwives (87.2%).
Pregnant women were observed at a median gestational age of 28 weeks (IQR: 24-32 weeks). A majority
of pregnant women had a primary level of schooling or less (56.3%), received ANC in rural facilities
(74.3%), and were multigravida (74.4%) (Table 1).
Screening status for preeclampsia
Of the 3763 pregnant women, 719 (19.1%; 95% CI, 15.8% – 22.9%) were screened for preeclampsia, 815
(21.7%; 95% CI, 18.2% - 25.6%) were assessed for preeclampsia-related warning signs, and 2941 (78.2%;
95% CI, 73.6% - 82.1%) had their blood pressure checked. Inquiring about warning signs was poorly
performed by ANC providers, with 17% of pregnant women asked about headache or blurred vision, 9.7%
asked about swollen hands or face, and 21.7% asked about any sign.
One fifth of women (19.8%; 95% CI, 16.0% - 24.1%) had either urine testing for proteinuria or were referred
for the test. The prevalence of urine testing for proteinuria ranged from 3.9% in Kasai Oriental to 36.0% in
Kinshasa (Table 2).
There were provincial disparities in the screening for preeclampsia, with the lowest percentage of women
screened in provinces such as Maniema (8.0%); , and Bandundu (8.7 %), and the highest percentage in
Nord Kivu (38.3%); (Figure 2).
Overall there was no difference in screening for preeclampsia in public compared to private facilities, and
no difference between PHCs and hospitals. However, in Katanga and Bandundu, screening for
preeclampsia was higher in private compared to public facilities. A higher percentage of women were
screened in hospitals compared to PHCs in Katanga Province (Table 3).
Factors associated with screening for preeclampsia
In multivariable analyses, the percentage of women screened for preeclampsia was significantly higher
among women with secondary level of schooling or above (adjusted odds ratio [AOR] = 1.21; 95% CI,
1.04-1.42; P=0.016) and among women having a subsequent ANC visit (AOR = 1.39; 95% CI, 1.20-1.62;
P<0.001). It was also higher among those receiving care in facilities with a low number of ANC visits
(AOR = 1.28; 95% CI, 1.09-1.51; P=0.003) and in urban settings (AOR = 1.36; 95% CI, 1.02-1.82; P=0.036
There was a regional variation in the screening for preeclampsia, with the lowest prevalence observed in
the Central (10.7%) and the highest in the Eastern provinces (22.5%). (Table 4).

Discussion
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We conducted the current study to assess the prevalence of screening for preeclampsia and to identify
factors associated with the screening nationwide in DRC. Our study revealed low provision of screening
for preeclampsia in DRC, with only 19.1% of women fully screened. Screening for preeclampsia was
significantly higher in women with at least secondary level of schooling, in women attending a first ANC
visit, or in those receiving care in a facility with a low number of ANC visits, or among women living in an
urban area.
Among women in whom screening was not completed, about one-quarter did not have blood pressure
measured. However, failure to inquire about preeclampsia-related warning signs was a more common
gap in quality; it was not performed in nearly three-quarters of women. This appears to be a common
concern in other Sub-Saharan African countries such as Rwanda (70%), Ethiopia (62 %), and Madagascar
(53%) (21).
Preeclampsia-related warning signs can be ascertained by a simple anamnesis of a pregnant woman
during ANC visit (17). The failure to assess women for preeclampsia-related warning signs in DRC may
be a consequence of providers’ knowledge gaps and/or lack of motivation or supervision, but the point
needs further investigations.
Although heavy ANC workload could be another explanation for this failure, this is unlikely given that
health facilities included in our study had relatively low volumes of ANC attendees on the day of the
survey, as half of them received less than 8 ANC visits per day.
Our study found a low provision of urine testing for proteinuria (19.8%). Unlike the WHO
recommendations, the current national ANC guidelines in DRC do not recommend systematic urine
testing for proteinuria during ANC visits. The guidelines recommend proteinuria screening in women with
warning signs of preeclampsia (30). As preeclampsia can present with isolated proteinuria (31,32), it is
essential that DRC move towards universal urine testing for proteinuria at every ANC visit.
The proportion of women screened for preeclampsia in DRC is similar to findings from Rwanda (22%),
but lower than the range of 24% to 55% reported in other developing countries such as Madagascar,
Tanzania and Ethiopia (21). We found disparities in screening for preeclampsia between provinces, with
the highest prevalence in Nord Kivu (38.4%), and the lowest in Maniema (7.9%). We speculate that
inequity in the distribution of international agencies involved in maternal health in DRC, with Nord Kivu
having the highest number of donors (33), may result in disparities in the provision of health services
including screening for preeclampsia. However, additional information is needed to further understand
the disparities in screening for preeclampsia between provinces. Information on ANC providers’
motivation and satisfaction or the quality of their supervision would be helpful next steps to
contextualize results found in this analysis.
According to a previously published study, only 9.1% of health facilities in DRC provide quality emergency
obstetric care services, including parenteral administration of magnesium sulfate (34). In the setting of
scarce emergency care, universal screening for preeclampsia may be of paramount public health
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importance because early identification of women with preeclampsia allows timely referral of the woman
to a facility with appropriate care. However, our findings indicate that women with ANC visits in rural
settings were less likely to be screened than those in urban areas. This finding is in line with other studies
reporting a low provision of ANC services in rural compared to urban settings (35). Furthermore, our
findings indicate that women attending a subsequent ANC visit are more likely to be screened than those
attending a first visit. As a result, women with preeclampsia may not be identified at an early stage of
pregnancy. In DRC, a number of pregnant women have only one ANC visit (36,37). For these women, the
first ANC visit may also be the last one. Therefore, ANC providers should provide all recommended
screenings, including screening for preeclampsia, without waiting for the next visit which may not take
place.
Screening for preeclampsia was significantly higher among women with secondary or higher level of
schooling than those with primary or no level of schooling. This finding is consistent with others studies
that reported a high provision of ANC services among more educated women (38,39). It is possible that
health providers discriminate against women with low level of schooling by not providing all the required
antenatal services (39,40). Moreover, women with high level of schooling may be more knowledgeable
about obstetric danger signs including warning signs of preeclampsia and are thus more likely to
mention them during ANC visits than women with lower level of schooling (41).
The prevalence of screening for preeclampsia was significantly lower in facilities with higher volumes of
ANC visits in a given day. As a result, researchers have suggested task shifting as an alternative to
improve screening for maternal conditions, including preeclampsia (42).
The low provision of screening for preeclampsia in DRC may also be due to lack of consistent national
guidelines on the prevention of preeclampsia, which can subsequently induce knowledge gaps among
ANC providers. As in other African countries, the current national guidelines in DRC offer little guidance on
preventing preeclampsia in ANC services (30,43).
This low provision of screening for preeclampsia in DRC may result in missed opportunities to identify
women with preeclampsia as early as possible to prevent adverse maternal and perinatal outcomes. With
such low provision of screening, it is not unexpected that preeclampsia is still a public health problem in
DRC (29,44). This study has provided information on the factors that should be addressed in strategies
aimed at improving screening for preeclampsia in DRC.
The strength of the present study was the use of a comprehensive national dataset, suggesting that our
findings accurately reflect the current situation regarding the quality of screening for preeclampsia in
DRC.
The study also has some limitations. Because screening for preeclampsia was assessed by direct
observation, health providers might have made an extra effort to give their best quality service at the time
when the research team visited the clinic. This Hawthorne effect was mitigated by having up to five
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observations per provider, which may have helped to reduce providers’ awareness of the presence of the
data collector.

Conclusion
Our study shows that screening for preeclampsia during ANC visits in DRC is not systematic. The gap in
the quality of screening was in both blood pressure measurement and assessing women for warning
signs of preeclampsia. We found that a low schooling level, a low number of ANC visits, rural areas,
province of residence, and a high volume of ANC visits at the facility were associated with a low
screening for preeclampsia. These factors should be considered for setting up strategies in order to
increase the screening for preeclampsia during ANC visits in provinces of DRC with too low
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Tables
Table 1: Characteristics of health facilities, providers and pregnant women
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Characteristics
n (%)
Health facility characteristics
Mean number of pregnant women attended per day
Median(IQR)
8 (3-15)
Range
1 to 111
Facility type
Primary health centre
319 (36.9)
Hospital
545 (63.1)
Managing authority
Public
534 (61.8)
Private
330 (38.2)
Facility location
Urban
231 (26.7)
Rural
633 (73.3)
Health provider characteristics
Sex
Male
380 (31.9)
Female
811 (68.1)
Qualification
Midwive
1039 (87.2)
Physician
152 (12.8)
Received in-service training on any screening during ANC
Yes
453 (38.1)
No
736 (61.9)
Maternal characteristics
Residence
Rural
2795 (74.3)
Urban
968 (25.7)
Schooling level
Primary or less
2118 (56.3)
Secondary or above
1645 (43.7)
Gestational age (weeks)
Median (IQR)
28 (24-32)
Range
20 to 44
First pregnancy
Yes
963 (25.6)
No
2800 (74.4)
First antenatal visit
Yes
2021 (53.7)
No
1742 (46.3)
ANC: antenatal care; IQR: interquartile range

Table 2 : Weighted proportion of pregnant women who received antenatal services at the
time of the survey, by province
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Province

Bandundu
(n=265)
Bas
Congo
(105)
Equateur
(559)
Kasai
Occidental
(n=130)
Kasai
Oriental
(n=180)
Katanga
(n=626)
Kinshasa
(n=275)
Maniema
(n=75)
Nord Kivu
(n=366)
Sud Kivu
(n=824)
Oriental
(n=358)
Overall
(n=3763)

Take woman's
blood
pressure n(%)

Ask
about
any sign
n(%)

Ask about
headache or
blurred vision
n(%)

Ask about
swollen
hands or
face
n(%)

Perform or
referred for
urine test n(%)

200(75.5)

29(10.9)

22(8.3)

12(4.5)

36(13.6)

102(97.1)

25(23.8)

23(21.9)

4(3.8)

32(30.5)

474(84.8)

135(24.2)

113(20.2)

36(6.4)

122(21.8)

89(68.5)

19(14.6)

7(5.4)

15(11.5)

9(6.9)

112(62.2)

32(17.8)

25(13.9)

8(4.4)

7(3.9)

460(73.5)

162(25.9)

102(16.3)

84(13.4)

143(22.8)

217(78.9)

84(30.5)

63(22.9)

37(13.5)

99(36.0)

27(36.0)

6(8.0)

6(8.0)

3(3.9)

10(13.3)

325(88.8)

141(38.5)

128(35)

76(20.8)

75(20.5)

696(84.5)

140(17)

110(13.3)

84(10.2)

137(16.6)

237(66.2)

42(11.7)

37(10.3)

8(2.2)

72(20.1)

2941(78.2)

815(21.7)

638(17.0)

365(9.7)

744(19.8)

Table 3: Weighted proportion of pregnant women screened for preeclampsia at the time of

the survey by province and according to facility type and ownership
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Province

Bandundu
(n=265)
Bas Congo
(n=105)
Equateur (n=559)
Kasai Occidental
(n=130)
Kasai Oriental
(n=180)
Katanga (n=626)
Kinshasa (n=275)
Maniema (n=75)
Nord Kivu
(n=366)
Sud Kivu (n=824)
Oriental (n=358)
Overall (n=3763)

Facility ownership
Public Private Weighted X²
(%)
(%)
P-value

Facility type
Primary health Hospital Weighted
center(%)
(%)
X² Pvalue
7.8
10.7
0.54

7.6

21.4

0.042

20.0

23.1

0.78

12.6

27.9

0.28

23.9
12.1

11.5
4.5

0.12
0.23

22.2
8.7

16.1
10.9

0.27
0.72

14.7

8.3

0.41

11.2

15.0

0.63

12.5
22.0
8.4
34.2

28.2
29.8
1.6
42.1

0.023
0.59
0.12
0.71

16.6
25.9
3.1
46.4

34.4
33.2
21.0
22.1

0.009
0.44
0.07
0.14

21.1
9.5
17.4

13.8
10.7
21.5

0.44
0.84
0.29

16.8
7.3
18.5

16.1
17.1
21.6

0.93
0.08
0.30

Table 4: Factors associated with screening for preeclampsia in 3763 pregnant women
attending antenatal care in 864 clinics of DR Congo, using GEE logistic regression model
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Factor

no./N (%)

Crude OR
(95% IC)

First pregnancy
Yes
No
Schooling
Primary or less
Secondary or more
First ANC visit
Yes
No
Location
Rural area
Urban area
Facility ownership
Private
Public
Facility type
PHCs
Hospitals

169/963 (17.6)
549/2800 (19.6)

1
1.10(0.841.45)

380/2118 (17.9)
338/1645 (20.6)

1
1.26(1.091.47)

Province of residence#
Middle
Eastern

0.016
1
1.21(1.041.42)

<0.001
317/1742 (18.2)
402/2021 (19.9)

1
1.32(1.141.52)

<0.001
1
1.39(1.201.62)

0.002
508/2795 (18.2)
211/968 (21.8)

1
1.52(1.161.98)

0.036
1
1.36(1.021.82)

0.014
337/1570 (21.5)
382/2193 (17.4)

1.37(1.061.76)
1

0.14
1.22(0.941.59)
1

0.17
553/2996 (18.5)
166/767 (21.6)

1
1.20(0.931.56)

0.58
1
1.08(0.821.41)

0.06
670/3587 (18.7)
49/176 (27.8)

368/2327 (15.8)

1
1.35(0.991.83)
0.85(0730.99)

0.04

0.69
1
1.07(0.771.47)
0.78(0.660.92)

Southern

123/626 (19.7)

Western

122/645 (18.9)

Northern

155/916 (17.0)

0.003

0.99
1.27(0.881.83)
1
0.006

33/310 (10.7)
285/1265 (22.5)

P
Value
-

0.002

Mean number of pregnant women attended per
day
Women attended by health provider who
received in-service training in ANC screening
within the previous 2 years
Yes
351/1436 (24.4)
No

Adjusted
OR (95%
IC)

0.69

Type of health providers
Midwife
Physician

P
Value

1
2.18(1.132.99)
2.20(1.104.41)
1.79(0.883.61)
1.71(0.863.39)

0.005
1
2.28(1.373.76)
2.05(1.253.34)
1.98(1.243.18)
1.45(0.902.32)

Abbreviations: GEE Generalized estimating equations; OR Odds ratio; HDP Hypertensive
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disorders in pregnancy; yrs years; wks weeks

# Provinces were categorized according to their geographic location into Center (Kasai
Occidental and Kasai Oriental), Northern (Equateur and Oriental), Western (Bas Congo,
Bandundu and Kinshasa), Southern (Katanga), and Eastern (Maniema, Nord Kivu and Sud
Kivu).

Figures
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Figure 1
Selection procedure for the sampling units included in this analysis ANC: Antenatal care
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Figure 2
Weighted proportion of pregnant women screened for preeclampsia during antenatal care visit in DRC, by
province A pregnant woman was considered as screened for preeclampsia if she received a blood
pressure measurement, and an assessment for warning signs of preeclampsia.
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