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Abstract 
Background: Malaria remains a public health concern in sub-Saharan Africa 
especially in pregnant women because of the potential risk to the life of the 
mother and risk of transmission to the foetus. Treatment of malaria imposes 
a great economic burden on households, governments, and ultimately slows 
down the pace of economic development in these countries. Methods: This 
study estimates the economic burden of malaria among pregnant women in 
Nigeria, using a cross sectional survey, conducted in 8 public health institu-
tions from the three senatorial districts of Rivers State. The data was collected 
from a sample of 1008 pregnant women visiting antenatal clinics using the 
open data kit (ODK) pretested questionnaires by trained personnel. Results: 
The results show that malaria has a direct economic burden of about 
N5826.21 or 16.18 United States Dollar (USD) for outpatient treatment in-
cluding diagnostic tests and about N18,271 or 50.75 USD using an exchange 
rate of N360:1 USD, for inpatient treatment. A significant statistical associa-
tion was established between malaria diagnosis and socio-economic status of 
participants (p-value < 0.05). It was also observed that the socioeconomic 
group most susceptible to malaria are those with monthly income of less than 
N60,000.00 (166 USD). The data show that the sources of funding the eco-
nomic burden were the spouses of these pregnant women (69%), own funds 
(21%), National Health Insurance Scheme (7%), relations and friends (3%). 
Conclusion: Though the intangible cost could not be identified, the study has 
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shown that malaria imposes huge economic burden on households especially 
poor households. There is need for government to intensify its efforts in ma-
laria eradication schemes. Efforts should be made to put in place a free mala-
ria treatment policy for vulnerable groups like pregnant women. Further-
more, involvement of health systems in reducing the cost of treatment will 
decrease the economic burden on the households. 
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1. Introduction 

Malaria illness as a health challenge is well acknowledged. In 2017, an estimated 
219 million cases of malaria occurred across the world and 25% of the cases were 
in Nigeria [1]. The ailment is caused by a parasite that is transmitted by ano-
pheles mosquitoes. According to Jimoh et al. [2], the most dominant species of 
anopheles mosquitoes instrumental for transferring the parasite in Nigeria are 
Anopheles funestus, Anopheles gambiae complex, Anopheles arabiensis and 
Anopheles melas. Nigeria can be grouped into three malaria epidemiological 
zones namely, forest, savannah and grassland. This study focused on pregnant 
women in Rivers State, which is in the forest zone. The forest zone covers mainly 
the southern states in Nigeria, including the South-west, South-east and the 
South-south [2] [3]. 

Rivers State, very rich in oil resources is located in the Niger Delta Region, the 
largest wetland in Africa [4]. Annual rainfall averages more than 3550 mm with 
the third largest mangrove forest in the world, where transmission of malaria is 
all year round [5] [6] [7]. According to the Nigeria Population Census data, Riv-
ers State has a population size of 5,198,716 making it the sixth most populous 
state in the country [8]. The workforce in Rivers State consists mainly of men 
with many of the women being housewives, traders, with a few as public civil 
servants. According the National Bureau of Statistics [9], Rivers State had an 
unemployment rate of 41.82% in the third quarter of 2017 implying that 4 out of 
every 10 persons in the state were not doing anything, though the State is see-
mingly a major contributor to the National wealth of the country and housing all 
the major oil companies. Generally, cost of living in the State is high.  

Malaria is particularly a challenge to pregnant women because of reduced 
immunity and the potential risks to the life of the mother and risks of transmis-
sion to the foetus [10]. Peripheral prevalence as high as 25% - 32% malaria has 
been reported in East and Southern Africa among women attending antenatal 
clinics with about 38.2% placental malaria which persists even beyond the high 
infection season [10] [11]. Malaria in pregnancy has been implicated in low birth 
weight and maternal anaemia; inter-uterine growth restriction and preterm de-
livery [12]. In high transmission settings as obtained in Nigeria, pregnant wom-
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en especially primigravidae are susceptible to severe anaemia and vulnerable to 
malaria because of reduced immunity. In Nigeria, 11% of maternal deaths have 
been attributed to malaria and about 300,000 annual deaths of people are due to 
malaria related ailments [13]. Malaria transmission in the Niger Delta has been 
reported to be 11.2% and 12.56% in Bayelsa and Rivers States respectively [14] 
[15]. 

Malaria imposes huge economic burden to individuals, families and national 
economies eventually retarding the economic development of many African 
economies as huge developmental resources are redirected to resolving or miti-
gating this health challenge [16]. In addition huge man hours of work are lost 
leading to huge intangible cost. In 2017, an estimated 3.1 billion USD was spent 
on malaria eradication worldwide by governments of malaria-endemic countries 
and International partners [1]. 

Health economists, welfare economists and development scholars have in the 
past attempted to identify these costs using three main approaches namely;  

1) Production Function approach 
2) Cost of Illness approach (COI approach) and 
3) Contingent Valuation Method (CVM) 
Studies [17] [18] have used the production function approach to identify the 

economic burden of malaria but could not specifically identify the cost of treat-
ment. Using regression analysis, Rolle and Omon observed that malaria consti-
tuted a drag on labour productivity, increased health expenditure and affects 
school enrolment negatively. Using the CVM some other studies have attempted 
to identify how much money, individuals or households are willing to sacrifice 
to stay free from malaria [2] [9]. Cost of illness approach has also been used in 
several studies. This approach estimates the treatment cost of malaria including 
relevant diagnostic tests in an accounting sense, using direct costs, intangible 
(indirect costs) and institutional cost of malaria treatment [19]. In the use of cost 
of illness (COI) approach as exemplified by Onuwujekwe et al.’s study of 
households and the health system in Enugu State, South Eastern Nigeria, the av-
erage cost of malaria treatment was identified as between $12.57 and $23.2 for 
outpatients and inpatients respectively [20]. 

This work attempts to identify the economic burden of malaria in pregnant 
women and the socio-economic group most susceptible to suffer from malaria in 
Rivers State. The need for a study of this nature cannot be over stretched. The 
outcome can serve as a reference point for health insurance agencies, develop-
ment partners, governments and other agencies interested in malaria eradica-
tion.  

2. Materials and Methods 

Study design 
This study is modelled after the approach used by Onwujekwe et al. [20] 

which is the cost of illness approach. In this approach, the effort is to identify the 
accounting cost to treat malaria. This cost is then defined as the economic bur-

https://doi.org/10.4236/ojog.2020.1040051


I. Chijioke-Nwauche et al. 
 

 
DOI: 10.4236/ojog.2020.1040051 574 Open Journal of Obstetrics and Gynecology 
 

den of the disease. In addition to that approach, the study identified the so-
cio-economic group most likely to suffer from malaria including the sources of 
finance for malaria treatment of pregnant women in Rivers State. This approach 
helps in making comparison of the outcome with that of the Enugu study, since 
both states belong to the forest epidemiological zone. Again the data available 
for the study was amenable to this model. The study was carried out from Sep-
tember-October, 2019. 

Study setting and Data Collection 
A sample size of 1000 per state was calculated based on a previously estab-

lished 72.5% prevalence rate of malaria among pregnant women in the Niger 
Delta [21]. Stratified sample via equal allocation was employed to select two local 
government areas (LGA) each from the three senatorial zones, making a total of 
six local governments. Computer generated table of random numbers was used 
to select two heath facilities from two zones and four from the largest zone to 
make up the 8 clinics. Systematic sampling was used to select pregnant women 
from each of the selected health facilities. One thousand and eight (1008) preg-
nant women were surveyed using an open data kit (ODK) pretested interviewer 
questionnaire containing 39 questions administered by trained personnel with 
which the relevant information were harvested. Obtained data included infor-
mation on demography, employment status of the women and their husbands, 
occupation, household income and costs of diagnosis and treating malaria 
among others. The respondents were recruited from eight antenatal clinics of 
different hospitals spread in the three senatorial zones of Rivers State. These in-
clude University of Port Harcourt Teaching Hospital (UPTH), Rivers State Uni-
versity Teaching Hospital (RSUTH), General Hospitals in Abua, Ahoada, Bori, 
Eleme and two primary health centres, Obio Cottage Hospital and Churchill 
Health Centre in Port Harcourt City Council (Figure 1). Due consent was ob-
tained from the participants prior to the study. Obtained data were analysed us-
ing SPSS version 22 and results were presented in frequency, prose and tables. 
Fischer’s test and Chi square were used for test of significance and a p-value of 
<0.05 was considered statistically significant. 

3. Ethical Approval 

Ethical approval for the study was obtained from The Research and Ethics 
Committee of University of Port Harcourt Teaching Hospital and the Hospital 
Management Board in charge of the hospitals in Rivers State prior to the start of 
the study. 

4. Results 

Out of the 1008 respondents that participated in the study, demographic data 
obtained showed an age range of 25 and above with about 68.2% between 26 - 35 
years (mean 30.56 ± 4.93 years), 98% of these women were married. The data 
further shows that 65.1% of these women were graduates of tertiary educational 
institutions, 34.5% had secondary school qualification, 0.3% were primary 
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school leavers while 0.1% had no formal education at all. Traders/business 
women accounted for 287% or 28.5%, self-employed women were 185 amount-
ing to 18.4%, teachers account for 134 participants or 13.3% while the unem-
ployed were 118% or 11.7%. Civil servants 90 (9.1%), students 43 (4.3%), arti-
sans 20 (2.0%), farmers 8 (0.8%), professionals 12 (1.2%) and others 19 (1.9%) 
(Figure 2) 

Household income obtained from the respondents is shown in Table 1 (mean 
93,504.77 ± 188,986.23). 

From Table 1 below, it can be seen that more than half (54.3% (23.9 + 30.4)) 
of the malaria burden was borne by those earning below N60,000 ($166), thereby 
indicating that the socioeconomic group most susceptible to malaria are those 
with monthly income of less than N60,000.00 (166 USD). Out of the 1008 res-
pondents, only 398 (39.5%) were diagnosed with malaria and about 81% (322) of 
these had a laboratory test performed with an incurred cost between N1700 and 
N3900 (mean 1665.49 ± 3865.91). The malaria diagnosis was significantly asso-
ciated with the socio-economic status of the study participants with p-values < 
0.05 (Table 2).  

Cost of treatment for one episode of malaria ranged from N3241.42 to 
N8411.50 averaging the sum of N5826.21. Treatment for hospitalised patients 
was at a cost N16,900.00 to N19,642.86 with average cost of N18,271 inclusive of 
intravenous drugs and sometimes blood transfusion.  

The source of funding this economic burden is shown in Table 3. 
Table 3 indicates that approximately 69% of the malaria treatment burden 

was borne by spouses of the pregnant women; about 21% of treatment was borne 
by the women themselves, 7.1% by the National Health Insurance Scheme 
(NHIS) while relations and friends accounted for about 3%. 

 

 
Figure 1. Rivers state showing hospital locations. 
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Figure 2. Distribution of respondents’ occupation.  

 
Table 1. Respondents by household income background. 

S/No Family Average Income (N) Frequency Percent (%) 

1 <N30,000 226 23.9 

2 N30,000 - N59,999 287 30.4 

3 N60,000 - N89,999 124 13.1 

4 >N90,000 307 32.5 

Source: Field data. 
 

Table 2. Diagnosis of Malaria and socio-economic status. 

Variable Malaria Diagnosis Test of Significance 

Family’s average monthly income  
(in Naira) 

No, n (%) Yes, no (%) X2 p-value 

<30,000 117 (21.4) 109 (27.4)   

30,000 - 59,999 157 (28.8) 130 (32.7) 12.643 0.005 

60,000 - 89,999 70 (12.8) 54 (13.6)   

≥90,000 202 (37.0) 105 (26.4)   

Source: Field data. 
 

Table 3. Source of funding malaria burden. 

S/No Source Frequency Percentage (%) 

1 Personal (own funds) 80 20.9 

2 Spouse 262 68.6 

3 Relations 7 1.8 

4 NHIS 27 7.1 

5 Friends 6 1.6 

Source: Field data. 

5. Discussion 

This study investigated the economic burden of malaria in pregnant women at-
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tending antenatal clinics in Rivers State. The results show that an average of N5, 
826.21 ($16.18) at an exchange rate of N360 per United States dollar, is spent for 
the treatment of one episode of malaria for outpatients while for hospitalization, 
the direct cost range from N16,896 to N19,642.86 average of N18,271.00 ($50.75) 
which was about the minimum wage of workers in the country as at the time of 
the study. This burden was largely borne by the spouses of these women. By im-
plication, for pregnant women whose spouses are not financially able to bear this 
burden there will be a challenge for treatment especially in acute cases that may 
require hospitalization. This is particularly so because the average cost of treat-
ment of a hospitalized patient is about the monthly wage of some workers whose 
earn minimum wage and could be worse for the unemployed or private sector 
employees earning less than the stipulated minimum wage in Nigeria.  

In a previous study by Jimoh et al. [2], a willingness to pay for treatment of 
malaria among households was $9.3 and $9.4 for adults and children respectively 
while there was the willingness to pay $11.86 for treatment among pregnant 
women [22]. In the study by Onwujekwe et al., using COI approach, the direct 
economic burden of malaria was estimated at $12.57 for outpatients and $23 for 
inpatients. Two points explain the minor differences between these earlier stu-
dies and the outcome of the current study outcome. First is the issue of time and 
inflation, the second point is our location of study; Jimoh et al. [2] was in 2007 
and Onwujekwe et al. [20] was in 2013. This current study is in 2019, and this 
explains the trend of prices. In 2007, one US dollar was equivalent to 120 Nige-
rian Naira, signifying a three hundred percent increase in the exchange rate. The 
fluctuation of the Naira and its subsequent downturn has brought a lot of eco-
nomic hardship on the citizens because inflation rate in Nigeria is significantly 
influenced by the Naira exchange rate [23]. Secondly Rivers State is an oil rich 
environment and the cost of living is high unlike a national study where very 
poor regions of the country and low cost of living may moderate the aggregate 
data and lead to a general moderate cost of living.  

The data also established that there is a correlation between malaria incidence 
and income level with the result showing that households earning less than 
N60,000 ($167) had more incidence of malaria. This may be due to their low so-
cioeconomic status hence their inability to access preventive measures thereby 
establishing the fact that there is a correlation between malaria incidence and 
poverty. This is similar to the study of Gallup and Sach [18]. Moreso, this class 
of people have poor sanitary habits and lifestyle which encourage easy breeding 
of mosquitoes and transmission of the malaria disease. According to Abdullahi, 
et al. [24], domestic cleanliness, personal hygiene, proper ventilation, refuse 
disposal and drainages have an inverse effect on the transmission of malaria. 
People who leave in vicinities where there is poor sanitation and do not have 
good malaria preventive techniques such as use of insecticide treated nets, win-
dow and door nets, and mosquito repellents stand a chance of having a higher 
incidence of malaria. 
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6. Conclusions 

The study using the cost of illness (COI) approach identified the economic bur-
den of malaria among pregnant women in Rivers State using direct costs only. It 
has shown that the cost of malaria treatment constitutes a great financial burden 
on households to the tune of about N5826.21 ($16.18) and N18,271.00 ($50.75) 
for outpatients and inpatients respectively and this burden was largely borne by 
the spouses of these women. In addition to the treatment costs, the burden is al-
so accrued through other means such as loss of man hours, care-giving time 
spent by other family members since this burden is completely borne by the 
families. Furthermore, the study also noted that households earning less than 
N60,000 or $167 USD suffered more from the incidence of malaria. 

Involvement of health systems in reducing the cost of treatment will decrease 
the economic burden on the households. The provision of free malaria treatment 
for pregnant women by the government is strongly advocated and this can be 
achieved through adopting the policy of Free Maternal and Child Health 
(FMCH) as practiced in Enugu State [20]. Additionally, government should also 
create more jobs to reduce the incidence of poverty and improve the socioeco-
nomic status of the populace. Furthermore, steps should be taken to expand the 
coverage of the National Health Insurance Scheme (NHIS) to also capture 
people who are in the informal sector. Presently, people in the informal sector of 
the population are not registered under the National Health Insurance Scheme 
(NHIS) and malaria infection is not discriminatory to employment sector. Lastly 
in order to achieve malaria elimination, government should put in place strate-
gies to improve overall sanitation and encourage residents to clean their sur-
roundings and eliminate breeding grounds for mosquitoes. 

A major limitation in this study is that it did not identify the intangible bur-
den (cost) of malaria, though the study showed that inpatients could be demobi-
lised for between 6 and 11 days (an average of 9 days). The approximate cost of 
these nine days demobilisation was not identified. Furthermore, we could not 
make a distinction between treatment cost in private and public health facilities. 
However, past studies have established that malaria treatment seeking behaviour 
is more common in the private sector and most Nigerians first consult private 
facilities before the public [25]. This is also obtained in other countries such as 
Uganda where it has been established that 59% of first consultations take place 
in the private sector [26]. Perhaps, this aspect of comparative costs between pri-
vate and public health facilities could be taken up by a future study. 

Despite the limitations, the study has been able to establish the fact that mala-
ria places a huge economic burden on pregnant women with a greater percen-
tage of the burden being borne by the spouses of the women. Free or subsidised 
malaria treatment for pregnant women is strongly advocated. 
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Appendix 

Malaria parasitaemia and survey of Plasmodium species among pregnant 
women  

This questionnaire is for research purposes to enable us assess the use of 
antimalarial drugs among pregnant women. Every information given in this 
questionnaire is confidential. Thank you for answering the questions.  

Consent Yes ________ No ________ (If no please end the interview) 
Name of Facility ___________________ LGA ______________ Study ID: 

__________ Data Collector’s Code ________________ 
SOCIO-DEMOGRAPHIC CHARACTERISTICS 
1) Town of Residence _______________________ 
2) AGE (as at last birthday): _______________________ 
3) MARITAL STATUS: Married (  ) Single (  ) Divorced (  ) Widowed (  ) 
4) EDUCATIONAL STATUS: None (  ) Primary (  ) Secondary (  ) Ter-
tiary (  ) 
5) OCCUPATION: Civil servant_________, Public servant ________, Teacher 
_________ Trader/business woman ____________, Farmer, _______ 
Self-employed: __________ Others (please specify) ________ 
6) What is your family’s average monthly income? ________________ (to the 
nearest N1000) 
REPRODUCTIVE HISTORY 
7) Gestational Age at Booking ____________ 
8) Current Gestational Age _______________ 
9) Is this your first pregnancy? Yes (  ) No (  ) 
10) If No to above, Number of past pregnancies __________ 
11) Number of children alive ____________ 
12) What year was your last pregnancy (the year) _____________ 
13) Where did you deliver during your last pregnancy: Home _______ TBA 
________, Church _______, Primary Health Centre _______Private Health 
Facility _________, General Hospital _____, Teaching Hospital ________ 
THE SOCIO-ECONOMIC BURDEN OF MALARIA IN PREGNANCY 
14) Were you diagnosed with malaria in this pregnancy? YES/NO 
15) Did you run any laboratory tests? YES/NO 
16) If Yes which test did you run RDT______, Microscopy ________ Don’t 
know ________ 
17) How much did the laboratory tests costs? ______________ (to the nearest 
N500) 
18) Were you treated for malaria in this pregnancy? YES/NO 
(if No skip to question 17) 
19) What treatment was given? ACT ________, Quinine _______ Herbs 
________ Supplements ________ Other (pls specify) _______ 
20) What was the cost of the treatment? Free, ≤N1000 ≤ N5000 ≤ N10,000 > 
N10,000 
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21) What was the source of the funds? a) Personal b) Spouse c) Relations d) 
NHIS e) Friends f) Church g) Others Pls specify 
22) Did you have any of the following symptoms? a) Fever b) vomiting c) 
chills and rigors d) Headaches e) Weakness? 
23) Did the symptoms stop you from normal activity and work? YES/NO 
24) If yes, how many days? _________________ 
25) Did you experience any of the following? Anaemia ____, Coma/Loss of 
consciousness_____, Threatened abortion ________ No____ 
26) Did you have to be admitted in the hospital? YES/NO 
27) If yes, how many days were you admitted for? _________________ 
28) If yes, what was done while on admission? blood transfusion_____, IV 
drugs or any other treatment? YES/NO 
29) What was the total cost of hospitalization? _________________ (to the 
nearest N500) 
30) How did hospitalization affect your finances? Positively/Negatively 
31) Did the financial implications of hospitalization affect your relationship 
with spouse and kids? YES/NO 
32) Do you have any other infection? YES/NO 
33) If Yes to above which one? HIV (  ) Hepatitis B (  ) Typhoid fever, Oth-
ers (please specify) 
34) Were you given anything for prevention of malaria in pregnancy? 
YES/NO 
35) If yes, what? ACT_______, Fansidar ______ Herbs _______ Supple-
ments________ Others (please specify ____________________________ 
36) How many times have you been treated for malaria in this pregnancy? 
___________ 
37) What do you use to prevent malaria for your family a) window nets b) bed 
nets c) insecticide d) Others (please specify)  
38) Did you sleep inside a bed net last night? YES/NO 
39) If NO, why? a) It is uncomfortable b) It is not effective c) I do not know 
how to get one to use. 
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