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Abstract 
Introduction: Malaria in pregnancy induces significant risks for the mother 
and the foetus. The objective of this study was to determine the prevalence of 
malaria and the risk factors among pregnant women in the Health District of 
Mwene Ditu in DR Congo.Methods: A cross-sectional descriptive study based 
on household survey was carried out in June 2016 in the Health District of 
Mwene Ditu. The calculated sample size was 461 pregnant women selected 
through a stratified random sampling. A structured interview using a 
pre-established questionnaire was administered to and peripheral blood sam-
ples were collected for laboratory tests in all pregnant women presenting ma-
laria symptoms or fever history. The following statistics were used: Chi square 
test and Odds ratio with a confidence interval at 95%.Results The prevalence 
of malaria in pregnant women was 14.97%. The following parameters proved 
to be risk factors for malaria illness in pregnant women in Mwene Ditu: low 
socio-economic level of the couple [AOR = 6.48 (1.51; 27.78)], agrarian activi-
ties [AOR = 5,56 (2.47; 12.50)], facts of not sleeping under ITBN each night 
[AOR = 17.39 (8.38; 36.10)] as well as of not getting SP for intermittent pre-
ventive treatment (IPT) in pregnancy [AOR = 4.08 (1.32; 12.59)] and finan-
cially supporting all interventions for fighting against malaria [AOR = 3.43 
(1.42; 8.29)]. Conclusion: Malaria is frequent among the pregnant women of 
Mwene Ditu. The ANC frequentation and an appropriate organization prove 
to be paramount interest. 
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1. Introduction 

Malaria remains a major public health problem in the world. In 2015, there were 
3.2 billion people still at risk of malaria infection, resulting in 214 million cases 
and 438,000 deaths worldwide. Countries in sub-Saharan Africa bear the brunt 
of the disease, including Nigeria and the Democratic Republic of Congo (DRC) 
alone, with more than 35% of deaths from malaria worldwide. Children and 
women are the most exposed [1]. Pregnant women are at high risk of Plasmo-
dium falciparum infection with serious and multiple complications, including 
placental malaria, fever, maternal anemia, termination of pregnancy, fetal expo-
sure to the parasite Congenital infection, low birth weight, intrauterine growth 
retardation (IUGR) and infant mortality with anemia [2]-[8]. A Ghanaian study 
found that pregnant women had 42.6% and 56.4% malaria prevalence in two 
different settings [9]. According to a Nigerian study conducted by Fana et al. 
[10], the low level of education and lack of use of the insecticide-treated net 
(ITN) was significantly associated with malaria infection during pregnancy. 

In the Democratic Republic of Congo, the year 2013 recorded 11,363,817 ma-
laria cases (38% of external consultations), 955,311 cases of severe malaria (in 
hospitalization) and 30,918 deaths, i.e. 39% of hospital deaths [11]. According to 
the DHS-DRC [12], the prevalence of malaria based on microscopic examination 
of the thick film is 23% in children aged 6 to 59 months. Malaria prevalence is 
increasing significantly among HIV-positive pregnant women, as shown by a 
study that found a prevalence of malaria of 74.1% among pregnant women living 
with HIV in Kinshasa [13]. Despite the trend reversal of malaria incidence at the 
global, African and national levels, the Mwene Ditu Health Districts, part of 
Lomami Province with a parasite prevalence rate ranging from 31% to 55% [14], 
continues to record high proportions of malaria among pregnant women, i.e. 
35% of pregnant women with malaria in 2015 among those received at antenatal 
care (ANC). Thus, the present study aims to assess the prevalence of malaria in-
fection and the associated risk factors among pregnant women in the city of 
Mwene Ditu. 

2. Methodology 

Our study was conducted in the Democratic Republic of Congo, in the city of 
Mwene Ditu, specifically in the Mwene Ditu Health district, part of the Provin-
cial Division of Lomami in Lomami Province. The Mwene Ditu Health districtis 
made up of 23 Health Districtss (all functional) of which 20 are located in the 
city of Mwene Ditu and 3 in the Luilu territory. The Mwene Ditu health district 
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has an area of 500 km2 and an estimated population of 441,480 inhabitants in 
2016, a density of 883 inhabitants per km2. The Province of Lomami is classified 
as Strate III, i.e. hyper-endemic zone with parasite prevalence rate between 31 
and 55% [14]. 

Type of study and period of study: This is a cross-sectional descriptive study 
that ran from June 1 to June 30, 2016. The data collection was done prospective-
ly. 

Study Population 

The population of our study consisted of pregnant women from the Mwene Ditu 
Health Districts. 

We performed stratified random sampling. Stratification was done on the ba-
sis of residence. The calculated size of our sample was 461 cases 

We conducted a household survey and data collection was done by interview 
using a pre-established questionnaire. Peripheral blood samples were collected 
for laboratory tests (TDR, G.E and thin smear) in all pregnant women with ma-
laria symptoms or history of fever. 

The collected data was captured, encoded and analyzed using Excel 2007 and 
Epi Info version 7.1.4.0. 

The following statistical tests were used to compare the observed proportions, 
to estimate the association between the dependent variable and the independent 
variables and to identify the determinants of malaria: Chi-square, Odds Ratio 
(with a 95% confidence interval), and logistic regression, the significance level 
being set at p < 0.05 

3. Results 

The prevalence of malaria in our study in pregnant women in the city of Mwene 
was 14.97% (95% CI, 11.90, 18.63) (Table 1). Sociodemographic characteristics 
of respondents: Pregnant women aged 20 to 34 (79.83%) were the most repre-
sented and those aged 19 or over (8.89%) the least represented. The average age 
was 27 ± 6 years, the extremes being 17 and 43 years old. There were 32.32% of 
pauciparas and 6.72% of large multiparas. Most respondents were married 
women (97.83%). Households of 5 to 6 people, as a whole, represented 31.02% 
compared to 10.20% of households with 1 to 2 persons. The average household 
size was 6 ± 2 people (range: 2 to 13 people). As for the occupation and level of 
education of the respondents, the majority (51.6%) and almost half (47.94%) 
were housewives and primary school teachers respectively (Figure 1 and Figure 
2). Sociodemographic Characteristics of Pregnant and Malaria-Sickness: Preg-
nant women under the age of 19 had a higher prevalence of malaria-malaria 
than other age groups, but the difference was not statistically significant. The 
same was true for pregnant women living in houses made of straw and 
non-durable materials compared to their counterparts living in houses made of 
durable materials (Table 2). It was also observed that pregnant women living in  
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Table 1. Distribution of pregnant women surveyed by malaria prevalence. 

Malaria Frequency Percentage (%) 

NO 392 85,03 

YES 69 14,97 

Total 461 100,00 

 
Table 2. Socio-demographic characteristics and malaria. 

Age groups 
(years) 

Malaria 
Total AOR CI 95% Chi-square p 

Yes NO 

≤19 7 (17.07) 34 (84.62) 41 1.36 [0.60; 3.11] 0.27 0.6 

20 to 34 54 (14.67) 314 (85.33) 368 1    
≥35 8 (15.38) 44 (84.62) 52 1.05 [0.47; 2.36] 0.0054 0.94 

Total 69 (14.97) 392 (85.03) 461     

Residence 
Malaria 

Total AOR CI95% Chi-square p 
Yes No 

Urban environment 31 (14.09) 189 (85.91) 220 1.31 [0.48; 3.58] 0.39 0.81 

Peri-urban  
environment 

33 (16.84) 163 (83.16) 196 1.61 [0.59; 4.41] 0.23 0.49 

Rural environment 5 (11.11) 40 (88.89) 45 1    
TOTAL 69 392 461 

    

Housing type 
Malaria 

Total AOR CI95% Chi-square p 
Oui Non 

Straw house 18 (13.43) 116 (86.57) 134 3.56 [0.43;28.08] 0.89 0.31 

House made of 
non-durable 

materials with 
sheets 

50 (16.50) 253 (83.50) 303 4.54 
[0.60; 
34.43] 

1.71 0.14 

House made of 
sustainable  
materials 

1 (4.17) 23 (95.83) 24 1    

TOTAL 69 392 461  

Marital status 
Malaria 

Total AOR IC95% Chi-square p 
Yes No 

Single 4 (40.00) 6 (60.00) 10 3.95 [1.08;14.4] 5.02 0.025 

Married 65 (14.41) 386 (85.59) 451 1    
Total 69 392 461     

 
peri-urban areas (16.84%) had a higher prevalence than those living in urban 
areas (around 14.09%) and rural areas (11.11%), but without any significant dif-
ference. In contrast, the prevalence of malaria in unmarried pregnant women  
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Figure 1. Distribution of pregnant women surveyed by occupation. 

 

 
Figure 2. Distribution of pregnant women surveyed by education level. 

 
was higher at 40.00% compared to 14.41% among married gestants with a statis-
tically significant difference (Table 2). Households of 7 to 8 people also had 
more cases of malaria-illness than those of 1 to 2 people (16/98 = 16.33% vs. 6/47 
= 12.77%) and all other sizes. 

However, all the differences observed were not significant (p = 0.9554). Preg-
nant women at the primary level had a high prevalence with 31 out of 177 cases, 
or 17.15%, followed by high school prevalence (34 out of 221 cases, i.e. 15.38%). 
We did not note any cases of malaria among upper-level pregnant and literate 
people. No statistically significant association (P = 0.2841) was observed between 
Pregnant Education Level and Malaria-Malaria (Figure 3 and Figure 4). 

Pauciparas had higher malaria prevalence than large multiparas, but the dif-
ference was not statistically significant, while pregnant women who did not fol-
low ANC had a high prevalence of malaria, 25.61%. against 12.66% for pregnant 
women who have followed ANC. Pregnant women who did not attend ANC had 
more than twice the risk of contracting malaria compared to those who did 
(Table 3). 
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Figure 3. Distribution of malaria cases by household size. 

 

 
Figure 4. Distribution of respondents according to the association between 
their level of education and malaria. 

 
In view of the data from the logistic regression, the following risk factors for 

malaria in pregnant women in the city of Mwene Ditu were selected: Not sleep-
ing under ITNs every night: AOR = 17.39 (95% CI = [8.38, 36.10]), the use of 
ITN every night being a protective factor: AOR = 0.05 (95% CI = [0.02, 0.11]) 
but OR = 19.79 (95% CI = [10.65, 36.77]) (p < 0.001) before logistic regression; 
The low socio-economic level of the couple: AOR = 6.48 (IC.95% = [1.51, 
27.78]), the average socioeconomic level being a protective factor: AOR = 0.15 
(95% CI)% = [0.03, 0.66]) but OR = 3.74 (95% CI = [1.14, 12.31]), (p = 0.018) 
before logistic regression; The farming profession: AOR = 5.56 (IC.95% = [2.47, 
12.50]), being housewife being a protective factor: AOR = 0.17 (95% CI) = [0.08, 
0.40]) but OR = 7.02 (95% CI = [3.71, 13.27]) (p < 0.000001) before logistic re-
gression; Not receiving MS for IPT in pregnancy: AOR = 4.08 (95% CI = [1.32; 
12.59]) but OR = 3.09 (95% CI = [1, 81, 5.29]) (p = 0.00003) before logistic re-
gression; Paying or financially supporting malaria interventions: AOR = 3.43 
(OR.95% = [1.42; 8.29]) OR = 3.79 (95% CI = [1, 82, 7.86]) (p = 0.0002) before 
logistic regression. 
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Table 3. Obstetrical characteristics and malaria. 

Parity 
 

Malaria 
Total AOR IC95% Chi-square p 

Yes No 

nulliparous 10 (13.16) 66 (86.84) 76 1.02 [0.29; 3.54] 0.078 0.77 

primipara 9 (14.06) 55 (85.94) 64 1.1 [0.31; 3.91] 0.027 0.86 

few previous 
deliveries 

27 (18.12) 122 (81.88) 149 1.49 [0.48; 4.62] 0.19 0.66 

multiparous 19 (13.48) 122 (86.52) 141 1.05 [0.33; 3.34] 0.042 0.83 

Great  
multipara 

4 (12.90) 27 (87.10) 31 1 
   

Total 69 392 461 
    

ANC follow-up 
Malaria 

Total AOR IC95% Chi-square P 
Yes No 

ANC not followed 21 (25.61) 61 (74.39) 82 2.37 [1.32; 4.24] 7.88 0.0049 

≥1ANC followed 48 (12.66) 331 (87.34) 379 1 
   

Total 69 392 461 
    

4. Discussion 

The prevalence of malaria in pregnant women in the city of Mwene Ditu was 
about 14.97% (95% CI: 11.90, 18.63). This result is similar to those of two studies 
conducted in Burkina-Faso by the teams of Cissé [3] and Ouédraogo [15] who 
respectively found a prevalence of malaria on pregnancy of 18.2% and 18.6%. On 
the other hand, the difference is clearly observed with the results of various other 
authors: 42.6% and 56.4% respectively for Dako-Gueke and Kofie [9] in two dif-
ferent environments in Ghana as well as 42.6% for Tahita and collaborators [16] 
in Burkina Faso and 41.6% for Fana and allies (10] in Nigeria. It is the same, but 
to a lesser extent, for the following results: 22.4% and 22.9% respectively for 
Anchang-Kimbi and collaborators [17] as well as for Tonga and collaborators 
[18] in two different regions of the world. Cameroon. However, a prevalence of 
9.1% which is significantly lower than that of our series was reported by Dræbel 
and Allies [19] in South Sudan. Discrepancies with higher prevalence than our 
series may be justified by seasonal fluctuations in malaria access, our survey be-
ing conducted during the dry season, which is a period of low transmission. In 
fact, the absence of rainfall reduces the number of larval sites and consequently 
leads to a decrease in the Anopheles population, with corollary the fall in malaria 
cases. 

In this study, the age group of pregnant women younger than 20 had a high 
prevalence of malaria, 17.07% versus 14.67% in pregnant women aged 20 - 34, 
but with no significant difference in statistic with other age groups (p > 0.05]. 
This prevalence is almost similar to that of a Cameroonian study that found a 
high prevalence in this same age group, 20% [17]. The same is true for the re-
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sults reported by Orish et al. [20] who found that pregnant girls in Ghana were 
more likely to be infected with malaria than adult women (AOR = 1.65; = 0.046). 
This could be explained by the lack of specific immunity to placental malaria 
that is acquired following exposure to malaria parasites during pregnancy [21]. 
Thus, parity increases with age in our environment, repeated exposure to plas-
modium induces the acquisition of this immunity against Plasmodium. 

Pauciparas had a high prevalence of 18.12% compared with 12.90% in multi-
paras, but no significant association between parity and occurrence of malaria 
(p > 0.05). These results are consistent with those of several authors [3] [7] [22] 
[23] who believe that parity (first and second pregnancy) constitutes a risk factor 
for malaria. This is explained by the fact that primigests are less frequently ex-
posed to antibodies to chondroitin sulfate A (CSA] [24]. This immunity accu-
mulates during successive pregnancies following exposure to Plasmodium infec-
tion [25]. This susceptibility, which is maximal during the first pregnancy, de-
creases during subsequent pregnancies. Various studies have already shown that 
this effect is mainly dependent on parity rather than age, even though these two 
variables are highly linked in the intertropical zones [26]. Women farmers were 
6 times more likely to contract malaria than housewives (AOR = 5.56, p < 0.001). 
In contrast, Bashar et al. [27] found a significant association between malaria 
and house ownership in Bangladesh (p < 0.01). People who spent enough time 
outdoors in the evening to keep animals were more likely to get malaria than 
those who did not have pets. Our results could be explained by the fact that. 

Pregnant women who are farmers spend enough time or an extended stay in 
the fields to return to the city that weekend to ensure their supplies. During their 
stay around gallery forests where the land is fertile and conducive to rural activi-
ties, they are exposed to the bites of vectors of malaria for lack of use of ITN. 
Pregnant women at the primary level had the highest prevalence at 17.15% 
compared with 15.38% for high school and 0% for university students. This is 
similar to a study conducted in Nigeria by Fana et al. [10] who found a signifi-
cant association between malaria prevalence and education (X2 = 20.9, p = 
0.000). Malaria prevalence among uneducated women was 63%, while among 
those with primary, secondary and tertiary education, it was 45.3%, about 33% 
and 27.3%, respectively. 

Pregnant women with low socio-economic status were six times more likely to 
contract malaria than those with a lower socioeconomic status (AOR = 6.48, p = 
0.011). Our findings are consistent with a study conducted in the DRC by the 
Messina team [28] who estimated that malaria is a disease of poverty because 
wealth could protect people against malaria: wealthy families were able to have 
access to higher levels of awareness, education and prevention of malaria with 
the same possibility of buying antimalarial drugs that can reduce the rate of ma-
laria infection and thus live in better housing conditions. 

The prevalence of malaria was high among pregnant women who lived in 
houses with non-durable sheet metal materials, i.e. 16.50% against 4.17% among 
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pregnant women living in houses with durable materials. However, there was no 
significant association between the type of housing and the occurrence of ma-
laria-illness (p > 0.05). These results corroborate those of Dako and allies [9] 
who found no statistically significant relationship between housing type and 
participant practice on malaria prevention. On the other hand, the gap is clearly 
observed with the results of various authors [29] [30] asserting that malaria 
mainly affects the poor who are likely to live in malaria-endemic areas and in 
homes with few barriers against mosquitoes. In communities where malaria is 
endemic, the risk of malaria infection is higher in poorly constructed homes 
than in well-constructed ones [29]. Similarly, in southern Sri Lanka, the risk of 
malaria was estimated to be 2.5 times higher among residents of poorly con-
structed houses compared to those living in houses of good construction [29] 
[30]. There was a strong association between malaria incidence and house 
building, and a significantly higher number of resting mosquitoes was observed 
in poorly constructed homes than in those with good construction.. In our se-
ries, the lack of difference significant could be related to the very small number 
in the sample of people living in houses with sustainable materials. Households 
composed of 7 to 8 persons had a high prevalence, i.e. 16.33% compared to 
12.77% of cases for households with 1 to 2 persons. These results corroborate 
those of some authors. In their study conducted in Ethiopia in 2011, Alemu et al. 
Found that an average of 5 people lived in a single room and, therefore, the use 
of prevention measures (especially insecticide-treated mosquito nets) was diffi-
cult. It has also been reported that overcrowding may increase the risk of malaria 
as mosquitoes are attracted by higher concentrations of carbon dioxide and 
other chemicals in older, overcrowded homes [31]. 

Most pregnant women surveyed attended the prenatal consultation service, 
which was 82.21% compared to 17.79% of non-users of ANC. The major cause 
preventing them from following ANC was residing in the field colonies. Preg-
nant women who did not receive ANC were twice as likely to get malaria as 
those who followed (OR = 2.37, p = 0.0049). Our findings are consistent with the 
Obol et al. (2013) study conducted in post-conflict neighbourhoods in Uganda 
[32) who found that factors favouring the use of ITN included attendance at an-
tenatal clinic services (AOR = 1.90, p = 0.000) and sensitization in health educa-
tion (AOR = 2.12, p = 0.000), while those hindering the use of ITN were the 
hours taken to reach the Health Centre. (AOR = 0.64, p = 0.050) and being sin-
gle or divorced (AOR = 0.22, p = 0.000). 

Most pregnant women interviewed in this survey received MS for IPT, which 
was 76.57% versus 23.43% of pregnant women who did not receive it. The 
non-follow-up of the ANC by a pregnant woman was the first cause (57%) of 
non-receipt of MS for IPT. Not receiving MS for IPT was statistically and signif-
icantly associated with malaria disease (AOR = 4.08, p = 0.014). Starting the IPT 
in the third trimester was also a factor exposing the pregnant woman to con-
tracting malaria. These results corroborate those of various authors including 
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Tonga et al. [18] who, in their study in Cameroon, reported that participation in 
prenatal consultations (p < 0.0001) and educational level (p = 0.018) influenced 
the use of MS for IPT. In the same vein, Ouédraogo et al. [15] also found that the 
risk of malaria infection was significantly higher in pregnant women whose MS 
administration for IPT was not supervised. 

In this series, the majority of pregnant women surveyed reported using ITNs 
every night at 85.25% compared to 23.43% of pregnant women who did not use 
them every night. Pregnant women who did not sleep under ITN each night 
were 17 times more likely to contract malaria than those sleeping every night 
under the ITN (AOR = 17.39, p < 0.000). Our results are consistent with those of 
the Fana team [10] who showed in a study conducted in Nigeria that the 
non-use of insecticide-treated mosquito nets was significantly associated with 
the increased prevalence of malaria and parasite density. (X2 = 33.6, p = 0.000). 

A statistically significant association was observed between not being married 
and having malaria (OR = 3.95, p = 0.025). Our results are consistent with those 
of Anchang-Kimbi et al. [17] who observed that being single was associated with 
an increased risk of contracting malaria compared to married women. Some 
studies have shown the benefits of being married on the health of individuals 
[33]. These results could be explained by the fact that marriage could improve 
health status in that it can ensure economic well-being and the state of health by 
increasing access to health care. In addition, a spouse can play an important role 
in monitoring and encouraging healthy behaviors. A husband's support can play 
a key role in the woman's behavior in favor of maternity attendance at her first 
ANC. 

Pregnant women who supported the cost of malaria interventions were more 
likely to contract malaria than those who received free malaria control interven-
tions (AOR = 3.43, p = 0.0061). Our results corroborate those of some authors 
[34] [35] who felt that cost is a major barrier to access to health care, especially 
for the poor. A study in Kenya estimated that direct costs of average cost of Ma-
laria was 7.1% and 5.9% of total household expenditures during dry and wet 
seasons respectively, with richer households being able to cope better [34]. In 
Ghana, a study found that the high cost of care was perceived as a barrier to ac-
cessibility of care and the most significant factor in health decision-making [35] 

5. Conclusion 

The prevalence of malaria in pregnant women in the city of Mwene Ditu was 
around 14.97%. The risk factors for the occurrence of malaria in the pregnant 
woman of our series were: not sleeping in ITNs every night, the low socioeco-
nomic level of the couple, agricultural activities, and the facts of not receiving 
MS for IPT during pregnancy and to support malaria interventions. Efforts 
should be made by the various stakeholders in the health system to improve en-
vironmental conditions and access to malaria control interventions through free 
access and the correct use of the means of control. Against malaria (TPI and 
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MII), women should be made aware of the high attendance of the ANC Service, 
which is expected to display an adequate organization. 
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