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Abstract 
Background: In Nigeria, the 2018 world malaria report shows that the coun-
try’s malaria surveillance system detects less than 20 per cent of the total ma-
laria case. In malaria control programmes, the main source of data is health 
facility-based and reported routinely through the health information systems. 
The collected data is mainly for monitoring and evaluation at the program-
matic level. Although the adoption of the District Health Information Soft-
ware (DHIS2) has greatly improved the availability of routine data from 
health facilities, much is being missed out in the developing countries. And 
this is because a sizeable number of malaria cases ends up at the formal and 
non-formal patent medicine vendors (PMVs), thus raising questions about 
the representativeness of the data collected through the routine DHIS2. Me-
thods: This pilot study, using a quantitative cross-sectional study, attempted 
to assess malaria surveillance at the PMVs. Three local government areas 
(LGAs) of Jigawa state, northwestern Nigeria were randomly selected at one 
LGA from each of the three senatorial districts of the state. Using SPSS statis-
tical application version 24, the study looked at suspected malaria cases across 
the LGAs. Also, it assessed causal relationships between the RDT testing for 
suspected malaria and treatment using the ACTs at the PMVs. The eligible 
participants were children and adults across the two genders with suspected 
malaria using fever as the entry point. The study collected data for suspected 
malaria cases between 1st September and 30th November 2019. Results: The 
analyses show that a total of 9080 suspected fever cases reported in 22 wards 
across the 3 selected LGAs (Dutse, Ringim, and Kafin Hausa). The disaggre-
gated data shows Dutse reported 2328 (25.64%), Ringim 3515 (38.71%), and 
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K/Hausa 3237 (35.65%) cases. The Pearson Correlation 1.000, (α = 0.01, p < 
0.05) 2-tailed test showed a positive linear relationship between suspected 
malaria cases at the PMVs who get mRDT test and treatment using the ACTs. 
The Null Hypothesis, which stated that there is no correlation between ACT 
treatment and suspected malaria cases at the patent medicine vendors 
(PMVs) tested using mRDT, was rejected in favor of the Alternative Hypo-
thesis. Conclusion: This study underscores the need for malaria control pro-
grammes at all levels to incorporate the PMVs in the routine reporting system 
through the DHIS2 platform. This approach would go a long way to improve 
the country’s malaria surveillance system, channel the meagre resources to 
effectively reduce malaria morbidity and mortality, and help in attaining the 
malaria-free status. 
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1. Background 

In malaria control programmes, design and implementation require information 
on the number and distribution of malaria cases and deaths [1]. This strategy 
aims to determine which areas or population groups that are most affected by 
the disease, so that resources can be targeted to the populations most in need. 
Similarly, this approach would help to know the disease incidence in relation to 
past levels to alert control programmes about possible epidemics for additional 
control measures to be instituted [1]. The principle objectives of Malaria sur-
veillance systems are to provide programme managers with information to iden-
tify geographical locations and population groups in which the incidences of 
malaria cases and deaths are the greatest and to track changes in the incidence of 
malaria cases and deaths over time [2]. 

It is important that National Malaria Control Programmes (NMCP) pay par-
ticular attention to ensuring that all private and public health facilities and 
Community Health Workers (CHWs) report accurately and on time and should 
have an up-to-date inventory of all the public and other health facilities that are 
expected to submit reports if there are any delays they should be followed up [3]. 
This is particularly critical since cases reported to malaria surveillance systems 
represent an incomplete sample of all patients with fever or malaria. In most 
malaria-endemic countries, less than half of all patients with fever cases attend 
public health facilities, thus, not only do health facility surveillance reports 
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represent only a fraction of all fever and malaria cases occurring in the commu-
nity, but they may also represent a biased sample, in that health facility attendees 
may live closer to the facilities and have better access to medicines and a range of 
government services and economic opportunities [2]. 

Although the adoption of the District Health Information Software (DHIS2) 
has greatly improved the availability of routine data from health facilities, much 
is being missed out in the developing countries because a sizeable number of 
malaria cases end up at the formal and non-formal patent medicine vendors 
(PMVs), thus raising questions about the representativeness of the data collected 
through the routine DHIS2 [4]. Private sector’s role in malaria surveillance rais-
es challenges, but it has room for improvement because it is important, for in-
stance, malaria treatment, and acting as an effective drug distribution channel to 
remote, rural areas [5]. In rural Nigeria about 60% of mothers prefer to consult 
Patent medicine Vendors (PMVs) rather than other providers for treatment of 
childhood malaria [1]. PMVs are a large group of informal private health pro-
viders found in many countries who operate as shop keepers, traders in peri-
odic markets, itinerant drug peddlers, and wholesale drug merchants [6]. 
PMVs will continue to play a major role in malaria treatment especially those 
in the rural areas where the burden of malaria is higher [7]. More so, since they 
are readily available and their services tend to be cheaper on the short run due to 
non-payment of consultation fees and reduced transport costs [8], the PMVs 
would continue to play a dominant role especially in the rural settings. 

The research question, null and alternative hypotheses, for this study are: 
RQ: Does suspected malaria clients who go to the patent medicine vendors 

(PMVs) get tested using mRDTs before treatment with ACTs? 
Ho: There is no correlation between ACT treatment and suspected malaria 

cases at the patent medicine vendors (PMVs) tested using mRDT. 
Ha: There is a correlation between ACT treatment and suspected malaria cas-

es at the patent medicine vendors (PMVs) tested using mRDT. 
The dependent variable (DV) was treatment using ACTs and the indepen-

dent variable (IV) was mRDT test at the PMVs. 

2. Methods 

2.1. Purpose 

It has been shown that the Nigerian malaria surveillance system detects less than 
20 per cent of the total malaria case [9]. The overall purpose and intention of 
this study was to establish that several malaria cases go to the patent medicine 
vendors (PMVs) for treatment and that some of the PMVs do carryout mRDT 
test on the patients before treatment using ACTs. The outcome of this study will 
support the fact that several malaria cases end up getting treated at the PMVs, 
and this explains the reasons for the failure of Nigeria’s surveillance to report the 
majority of malaria cases, which potentially could affect meeting the GTS 2030 
milestones. 
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2.2. Theoretical and Conceptual Framework  

The theoretical framework used in this study was the theory of planned behavior 
(TPB). The TPB was meant to be applied to the prediction of purely volitional 
behaviors, and to help understand psychological determinants of individuals 
[10] [11].  

The TPB as a theoretical framework has been applied in predicting a wide 
range of different human behaviors. This theory uses three predictors: attitude, 
subjective norm and perceived behavioral control, to show that human behavior 
is dependent on the intention to perform the behavior [11]. Applying TPB to a 
predictive model of malaria, there are various determinants of preventive beha-
vioral intention of people towards malaria. The beliefs of people on the out-
comes of their febrile illness after they attend PMVs, on getting tested with the 
mRDTs before getting treated using the ACTs; and this also determine the atti-
tudes of the clients toward receiving and using malaria preventive measures 
against the disease. 

2.3. Data Collection and Analysis 

This quantitative cross-sectional study, attempted to assess malaria surveillance 
at the PMVs. The study collected data for suspected malaria cases at the PMVs 
between 1st September and 30th November 2019 across three local government 
areas (LGAs) in Jigawa state, northwestern Nigeria. These months reflect the end 
of high transmission and the beginning of low transmission seasons. Given that 
fever is the entry point, the inclusion and exclusion criteria are – any patients 
who present to the PMVs with a complaint of fever and any patients who did not 
have a fever, respectively. The LGAs were line listed based on their senatorial 
zones and one randomly selected from each zone: Dutse (north), Ringim (west), 
and Kafin Hausa (east). To facilitate the data collection process in the selected 
LGAs, three officers were recruited, trained centrally and deployed accordingly. 
The data for the study were cleaned and stored in a database and used in accor-
dance with the acceptable standard research procedural guidelines. 

The analyses show that a total 9080 suspected fever cases were seen in 22 
wards across the 3 selected LGAs (Dutse, Ringim, and Kafin Hausa). The disag-
gregated data shows Dutse reported 2328 (25.64%), Ringim 3515 (38.71%), and 
K/Hausa 3237 (35.65%) cases (Figure 1).  

As shown in Figure 1, K/Hausa reported their highest number of cases in 
September (2285), while Ringim (1340) and Dutse (1121) had their highest re-
ported fever cases in the month of October. However, and despite of the number 
of fever cases reported, the proportion of those tested using mRDT was much 
less in each of the three LGAs. K/Hausa LGA tested 10 per cent of the fever cases 
in September and 6 per cent in October and November respectively. Similarly, 
the picture is not much different in the other two LGAs. 

Figure 2 shows fever cases tested using mRDT in under 5 and above 5 years 
across the three LGAs. It is clear from the chart that K/Hausa had more under  
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Figure 1. Showing Bar Chart of suspected fever cases between September-November 2019 across the LGAs. 
 

 
Figure 2. Showing comparison of fever cases tested using mRDT in under 5 and above 5 years across the LGAs. 

 
5 years tested than those above 5 years. This high number was attributed to more 
caregivers requesting for mRDT tests to be conducted on their under 5-children 
than in the other two LGAs.  

Looking at the PMVs that had IEC materials displayed in their shops, 
K/Hausa had the highest number while Ringim had the lowest (Figure 3). The 
availability of displayed IEC materials in the PMVs would help in creating 
awareness to the caregivers on the available malaria interventions and strategies 
used in malaria prevention and control.  

From Figure 4, it is encouraging to note that all the PMVs treat any positive 
fever cases using the recommended ACTs. This practice is, indeed, commenda-
ble, especially that malaria-endemic countries are making efforts to reach the 
malaria-free status.  
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Figure 3. Shows availability of IEC materials at the PMVs. 

 

 
Figure 4. Shows the type of treatment given to fever positive cases by PMVS across the 
LGAs. 

2.4. Statistical Methods 

The analyses of the collected data were done using SPSS (version 24). The SPSS 
statistical application would be used to assess causal relationships between the 
RDT testing for suspected malaria and treatment using the ACTs at the PMVs.  

In this study, the Null Hypothesis states that there is no correlation between 
ACT treatment and suspected malaria cases at the patent medicine vendors 
(PMVs) tested using mRDT, while the Alternative hypothesis states that there is 
a correlation between ACT treatment and suspected malaria cases at the patent 
medicine vendors (PMVs) tested using mRDT. 

The scatterplot in Figure 5 shows a positive linear relationship between sus-
pected malaria cases at the PMVs who get mRDT test and treatment using the 
ACTs. This significant correlation is further supported by the Pearson Correla-
tion 1.000, (α = 0.01, p < 0.05) 2-tailed test (Table 1).  

Therefore, the Null Hypothesis, which stated that there is no correlation be-
tween ACT treatment and suspected malaria cases at the patent medicine ven-
dors (PMVs) tested using mRDT, was rejected in favour of the Alternative Hy-
pothesis. 
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Figure 5. Showing Scatter Plot of mRDT positives versus ACT treatment. 

 
Table 1. Showing Pearman’s Correlation between mRDT positives and ACT treatment. 

Correlations 

 mRDT positives 
ACTs treatment  

to positives 

Kendall’s tau_b 

mRDT positives 

Correlation Coefficient 1.000 1.000** 

Sig. (2-tailed) . . 

N 192 192 

ACTs treatment  
to positives 

Correlation Coefficient 1.000** 1.000 

Sig. (2-tailed) . . 

N 192 192 

Spearman’s rho 

mRDT positives 

Correlation Coefficient 1.000 1.000** 

Sig. (2-tailed) . . 

N 192 192 

ACTs treatment  
to positives 

Correlation Coefficient 1.000** 1.000 

Sig. (2-tailed) . . 

N 192 192 

**Correlation is significant at the 0.01 level (2-tailed). 

3. Discussion 

It is clear from the outcome of this study that the majority of suspected fever 
cases, which are not officially capture through the routine reporting channel, 
ends up at the patent medicine vendors. The data collected during this pilot 
study reveal that over 9000 suspected fever cases were seen at PMVs across the 
22 wards of the three pilot LGAs over the three-month period. It is clear that 
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people, especially the poor and those in the rural communities, find the PMVs 
readily accessible and affordable much more than public health centres [12] [13] 
[14] [15] [16]. Similarly, the operators of the PMVs, who are often community 
health extension workers (CHEWS), not only treat the patients but also offer 
health advice and with home visits where necessary [14]-[20]. The malaria data 
from the PHCs and some few secondary, tertiary, and recently private health fa-
cilities are warehoused in the DHIS2; this reporting system misses out a large 
number of cases that ends up at the PMVs [4].  

The Null Hypothesis in this study, which stated that there is no correlation 
between ACT treatment and suspected malaria cases at the patent medicine 
vendors (PMVs) tested using mRDT, was rejected in favour of the Alternative 
hypothesis. The analysis shows a strong correlation between the two as sup-
ported by the Pearson Correlation 1.000, (α = 0.01, p < 0.05), 2-tailed test. 

There is a need to underscore that between 15% - 82% of caregivers in 
sub-Saharan Africa seeks for treatment of their sick children at the PMVs [14] 
[21]. Studies have shown that nearly 1.3 billion people across the globe lack 
access to quality healthcare and this is attributed to weak healthcare financing 
systems operating especially in the developing countries [24]. Furthermore, the 
health systems in the developing countries are funded mostly through inequita-
ble forms of health financing the out-of-pocket (OOP) payments, contributing 
to household poverty and creating a barrier to accessing quality healthcare ser-
vices [22]-[28]. Similarly, if this huge and mostly unregulated PMVs would be 
incorporated into the formal reporting system, this would improve on malaria 
surveillance and contribute to national child survival initiatives [4] [21].  

4. Conclusion 

This study underscores the need for malaria control programmes at all levels to 
incorporate the PMVs in the routine reporting system through the DHIS2 plat-
form. This approach would go a long way to improve the country’s malaria sur-
veillance system, channel the meagre resources to effectively reduce malaria 
morbidity and mortality, and help in attaining the malaria-free status. 

Limitations 

This study was limited because some PMV owners were reluctant to open up to 
the data collectors on the use of RDTs and ACTs to test and treat their clients 
out of fear of probing further on how they obtained the test kits and the drugs.  

Data Availability 

All data have been summarized and presented in the manuscript. The data can-
not be deposited to any external agency because of policy and other restrictions. 

Ethical Issues/Protection of Participants Rights 

The pilot study, conducted by the World Health Organization, is part of the 
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Technical Assistance given to the state and national malaria elimination pro-
gramme in Nigeria. Approval for the pilot of this study was obtained from the 
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