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Abstract 

Background: Presumptive diagnosis and prescription of anti-malarial medicines to malaria rapid diagnostic test 
(RDT)-negative patients is a common practice among health care workers (HCWs) in Nigeria. There is paucity of data 
on HCWs adherence to RDT result in Sokoto metropolis, Nigeria. The study was conducted to determine HCWs adher-
ence to malaria test result and the influencing factors.

Methods: A cross-sectional study was conducted among 262 HCWs selected by multistage sampling technique 
from primary and secondary health facilities in Sokoto metropolis. Data on demographic characteristics, adherence to 
RDT result and its influencing factors were collected from the HCWs. Adherence was categorized into good if adher-
ence score is ≥ 4 and poor if otherwise. Chi-squared test was used to test association between adherence to test 
results and patients’ fever presentation, expectation to be given anti-malarials, prior HCWs’ case management training, 
among others. Independent predictors of adherence to RDT results were ascertained.

Results: Respondents’ mean age was 33.5 ± 7.9 years, 190 (72.5%) worked in Primary Health Care facilities, 112 
(42.8%) were Community Health Workers, 178 (67.9%) had National Diploma Certificate. The median years of practice 
was 5.0 (IQR: 3–10) years, while 118 (45.0%) had at most 4 years of practice. Overall, 211 (80.5%) had good adherence 
to RDT results. About 108 (89.3%) of HCWs who had training on malaria case management and 35 (89.7%) certificate 
holders had good adherence to RDT results. Predictors of adherence to test results were presence of fever in the 
patient [adjusted odds ratio (aOR): 2.53, 95% confidence interval (CI) 1.18–5.43], patients’ expectation to be given anti-
malarial medicines by the HCW (aOR: 3.06, 95% CI 1.42–6.58) and having been trained on malaria case management 
(aOR: 2.63; 95% CI 1.26–5.44).

Conclusion: High level of adherence to RDT results among HCWs in Sokoto metropolis could be attributed to prior 
malaria case management training and HCWs’ confidence in the national treatment guidelines. Continual training and 
supportive supervision of HCWs on malaria case management might optimize the current level of adherence to RDT 
results in Sokoto metropolis, Nigeria. Similarly, patients/caregivers’ health education could aid better understanding of 
the need for anti-malarials thus reducing unnecessary demand.
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Background
The World Health Organization (WHO) estimates that 
about 219 million cases of malaria occurred world-
wide [1]. India and 15 countries in sub-Saharan Africa 
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carried almost 80% of the global malaria burden. Nige-
ria, a sub-Saharan African country accounted for 25% 
of this burden and 19% of global malaria-related death 
[1].

In Nigeria, malaria accounted for approximately 60% 
of outpatient visits and 30% of admissions in 2015 [2]. 
It contributes about 11% of maternal mortality, 25% of 
infant mortality and 30% of under-five mortality [2]. It 
is estimated that about 110 million clinically diagnosed 
cases of malaria and nearly 300,000 malaria-related 
childhood deaths occur each year in Nigeria [2].

In 2010, the WHO recommended parasitological 
confirmation of all suspected malaria cases prior to 
treatment, this was to mitigate the problem of mis-
diagnosis and mismanagement of suspected malaria 
cases [3]. Until the introduction of the rapid diagnostic 
test (RDT), the diagnosis of malaria has relied mainly 
on clinical suspicion and microscopic examination of 
peripheral blood smears where available [4]. Clinical 
diagnosis of malaria without parasitological confirma-
tion can lead to misdiagnosis of non-malaria febrile 
illnesses, and eventual selective pressure on currently 
effective anti-malarial, the artemisinin-based combina-
tion therapy (ACT) [5]. In Nigeria, blood smear malaria 
microscopy, is not readily available or feasible at low-
level and peripheral health care facilities because of 
unavailability of the required skilled manpower, acces-
sories, reagents, its high cost and irregular electric-
ity supply. However, RDT is advantageous in terms of 
acceptability, availability, ease of use and interpretation 
of result. The test does not require electricity, and has 
very high diagnostic accuracy [4–7].

False negative RDT results, persistence of symptoms 
despite negative RDT result, patients’ pressure and 
demand for treatment of febrile illness with anti-malarial 
despite negative RDT result, have been reported to influ-
ence healthcare workers’ non-adherence to test result [8, 
9]. Studies have shown that the proportion of health care 
workers prescribing anti-malarial to patients with nega-
tive RDT result varies and can be as high as 72% in some 
settings [10, 11]. Though there is a reported use of RDT 
for most cases of patients with symptoms of malaria who 
seek healthcare in health facilities in Sokoto metropo-
lis—Nigeria, but there is paucity of data on health care 
workers’’ adherence to RDT results in Sokoto Metropolis, 
Nigeria. This study was conducted to determine HCWs 
adherence to RDT results and factors influencing their 
adherence to the test result in this sub-urban community. 
This will provide a broader understanding of the grav-
ity of prescription of anti-malarial medicines to patients 
with RDT negative results and informing the develop-
ment of context specific strategy for optimizing compli-
ance to RDT result in the study area.

Methods
Study area
This study was conducted in Sokoto metropolis, Sokoto 
State, Nigeria. Sokoto State is located in North-West, 
Nigeria between longitude 3° and 7° E and latitude 
10° and 14° N of the Equator (Fig.  1). According to the 
2018 projected population, the metropolis has a total 
population of 858,005 (based on 2006 population cen-
sus) distributed in 3 Local Government Areas (namely: 
Sokoto-North, Sokoto-South and Wamakko). The pre-
dominant tribes are Hausa and Fulani while Islam is the 
main religion. Agriculture, petty trading and craftsman-
ship are the main occupations of the people [12].

The prevalence of malaria in Nigeria has been found to 
be 22.6% by RDT [13]. This varies across the six geopolit-
ical zones of the country and across the various states in 
the zones. In the north-west zone of the country malaria 
prevalence is 33.8%. In Sokoto State, malaria is hyper-
endemic with RDT prevalence of 36.4% and transmission 
season from January to August [13, 14]. The arrangement 
of houses within the metropolis is irregular with poor 
environmental sanitation. This leads to the development 
of water pools/retention sites during the rainy season, 
thus providing favourable breeding sites for mosquitoes. 
Sokoto metropolis has 1379 health care workers of differ-
ent cadres spread across both public and private health 
facilities.

The Nigerian health system classifies the public health 
facilities into primary, secondary and tertiary health facil-
ities. In Sokoto metropolis there are 33 Primary Health 
Care Centres, 3 secondary health care centres and a ter-
tiary health care centre providing care to over a million 
people. In the Primary Health Centres (PHCs), malaria is 
treated by community extension workers, nurses, labora-
tory scientist and pharmacy technicians while physicians 
do same in secondary and tertiary heath centres.

Beginning in 2010, over 68 million RDT kits have been 
deployed for use in Nigeria by the National Malaria Elim-
ination Program (NMEP) to various states in the coun-
try [15]. Malaria rapid diagnostic test kits are supplied 
periodically to the Sokoto State Ministry of Health by 
NMEP and the United State President’s Malaria Initiative 
(PMI) through United States Agency for International 
Development (USAID). From the Central Medical Store, 
the RDT kits are distributed to health facilities using 
the Direct Delivery and Information Capture ‘DDIC’ to 
quantify what each health facility requires. By using the 
retrospective data in prior month, RDTs were supplied 
subsequently to each health facility based on surveillance 
data (average number of fever cases) and logistic data 
(consumption data available in bi-monthly health facil-
ity stock reporting forms). At the time of the study, SD-
Bioline malaria RDT Histidine-rich protein (HRP-2) kits 
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were in use. The kits detect the presence of HRP-2 anti-
gen of Plasmodium falciparum; which accounts for 94% 
of malaria infection in Nigeria [2]. As done in other states 
in Nigeria, training and retraining of health care workers 
on RDT is implemented periodically by the Sokoto State 
Ministry of Health with the support of PMI/USAID in 
both private and public health sectors since the adoption 
of the test and treat policy in 2010 [16]. State Logistic 
Management Coordinating Unit, Sokoto State Ministry 
of Health with guidance from Global Fund-funded Nige-
ria Supply Chain Integration Project (NSCIP) of National 
Product Supply Chain Management Programme 
‘NPSCMP’ Federal Ministry of Health—Nigeria, imple-
ments the supply chain system for RDT kits. An RDT 
positive result in a febrile patient suspected of malaria, 

qualifies for the use of ACT as the first-line of therapy as 
recommended by the WHO.

Study design and population
This was a cross-sectional study conducted among health 
care workers in Sokoto Metropolis. The study popula-
tion comprises Doctors, Nurses, Medical laboratory 
Scientist, Pharmacy technicians and Community Health 
Workers (CHWs) in primary and secondary public health 
facilities within the metropolis. At the PHCs, the CHWs 
are in three categories each with a specific qualification 
obtained at the end of their training. The Junior Commu-
nity Health Extension Worker (JCHEW) are the lowest in 
the ladder and are awarded a certificate at the end of their 
training. The next are the Community Health Extension 
Workers (CHEWs) who obtains a national diploma at 

Fig. 1 Map of Nigeria highlighting the location of Sokoto State in green within the North western part of Nigeria. Developed using QGIS version 
2.4.0 a free GIS software
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the end of their training. The last being the Community 
Health Officers (CHOs) who are equally awarded higher 
national diploma at the end of their training. The CHEWs 
constitute the majority of the healthcare workers in the 
Primary Health Care Centres. The study was carried out 
from 1st March to 31st May, 2018.

Eligibility criteria
The inclusion criterion were HCWs whose job prescrip-
tion in the health facility included diagnosis and treat-
ment of febrile illnesses. HCWs from private and tertiary 
health facilities were excluded from the study.

Sample size and sampling method
A sample size of 276 was calculated using a prevalence 
of 76.5% [17]. At Zα of 1.96, and a precision of 5%. The 
sampling frame of all the public health facilities in Sokoto 
metropolis was obtained from the Sokoto state ministry 
of health. To ensure representativeness, five- primary and 
one secondary health facilities were randomly selected 
from each of the three LGAs in the metropolis. Using a 
sampling frame (N) of all the health care workers provid-
ing care to febrile patients, proportionate to size alloca-
tion was applied to determine the proportion of each 
cadre of HCWs. This was multiplied by the sample size to 
ascertain the actual number of respondents per cadre(n). 
The sampling interval was calculated by dividing “N” with 
“n” (N/n). The first HCW was selected randomly using a 
table of random numbers and subsequently, every nth 
HCW was selected until the sample size was completed, 
see Table 1.

Data collection
The interview was conducted at the primary and second-
ary health care facilities in Sokoto metropolis. Data were 
collected with a pre-tested, semi-structured interviewer-
administered questionnaire using mobile data captur-
ing device (Open Data Kit). The questionnaire collected 

information on respondents’ demographic variables (age, 
gender, level of education, marital status), cadre, years of 
practice, previous training on malaria case management, 
adherence to RDT results in the treatment of malaria and 
what influenced the treatment of fever with anti-malarial 
medicine (an artemisinin-based combination) whenever 
RDT result is negative. Being a cross-sectional study, par-
ticipants were interviewed once during the survey (Addi-
tional file 1).

Outcome of interest
The primary outcome was the proportion of healthcare 
workers that adhered to RDT result when treating patient 
suspected of malaria in the study facility. Adherence to 
test result was defined as HCW administering ACT to 
RDT positive patient and withholding such to RDT nega-
tive patients. The primary outcome was assessed using 
five questions as follows: (1) Is RDT result available at 
the time of treating the patient [Yes/No]. (2) In the last 
6  months, would you say you always complied with the 
test result when treating your patient with suspected 
malaria [Yes/No]. (3) In the last 6 months, when prescrib-
ing medications to your patients suspected of malaria, 
do you use RDT result to determine who receives or 
does not receive ACT [Yes/No]. (4) are you confident of 
treating patient suspected of malaria using the national 
malaria treatment guideline [Yes/No] and lastly (5) Do 
you think treatment of malaria according to the test 
results will reduce unnecessary use of ACTs [Yes/No].

Data processing and analysis
Data were summarized using descriptive statistics such 
as frequency and proportions for categorical variables. 
Measures of central tendency were computed for contin-
ues variables namely: mean and standard deviation for 
age and median and interquartile range (IQR) for years of 
practice. Responses to adherence related questions were 
coded as 1 for a positive response and zero for a negative 

Table 1 Sampling of health care workers by probability proportional to size

S/no Cadre of HCW No. in Health 
facility

Calculated proportion No. allocated 
to health facility (n)

Sampling 
interval 
(N/n)

1. Junior Community Health Extension Workers 175 175/1100 × 276 = 44 44 4

2. Community Health Officers 36 36/1100 × 276 = 9 9 4

3. Community Health Extension Worker 279 276/1100 × 276 = 70 70 4

4. Nurses 267 267/1100 × 276 = 67 67 4

5. Medical Laboratory Scientist 183 183/1100 × 276 = 46 46 4

6. Medical Doctors 132 132/1100 × 276 = 33 33 4

7. Pharmacy Technicians 28 28/1100 × 276 = 7 7 4

8. Total 1100 276 4
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one. The maximum obtainable score was five. A score 
of at least 80% of the maximum possible score was con-
sidered as good adherence and poor if otherwise. Asso-
ciation between adherence and sociodemographic/HCW 
related characteristics were examined using Chi-square 
test. The odds ratio and the 95% confidence intervals of 
the odds ratio were reported. To identify the predictors 
of adherence, variables found to be statistically signifi-
cant at 10% level using bivariate logistic regression were 
included in the multiple logistic regression model. How-
ever, the prediction model was based on 5% level of sig-
nificance. Four models were used to predict the factors 
associated with HCW adherence to test results. The fac-
tors were categorized into socio-demographic and HCW 
related factors. Model 1 contained the crudes odds ratio 
of both group of predictive factors, model 2 contained 
socio-demographic factors that were significant at 10% in 
model 1, model 3 included HCW-related factors signifi-
cant in model 1, and model 4 included all the predictors 
of adherence. To evaluate for the model fit, Hosmer & 
Lemeshow goodness of fit tests was assessed.

Results
Overall 276 questionnaires were administered, out of 
which 262 (94.6%) had complete responses to all the 
questions and were included in the analysis. The mean 
age was 33.5 ± 7.9 years. The median years of practice was 
5.0 (IQR: 3–10) years. About half, 121(46.2%) had train-
ing on malaria case management in the last 6  months 
preceding the survey. More than half of the respondents 
were females 155 (59.2%). Majority of the respondents 
190 (72.5%) were from primary health facilities and 107 
(40.8%) were within the age group 30–39  years. Major-
ity of them were married 108 (71.0%) and 112 (42.7%) 
were Community Health Workers. More than two thirds 
179 (67.9%) of the HCWs had National Diploma certif-
icate and 118 (45.0%) had practiced for at most 5  years 
(Table 2).

Adherence to RDT results
About 211 (81%) of the respondents had good adherence. 
Being a certificate holder (OR: 4.38, 95% CI 1.31–14.61), 
having had training on malaria case management (OR: 
3.07, 95% CI 1.54-6.08), presence of fever in the patient 
consulted by the HCW (OR: 4.59, 95% CI 2.29–9.21) and 
patients’ expectation to be given anti-malarial (OR: 4.36, 
95% CI 2.12–8.95) were statistically significantly associ-
ated with adherence to RDT result (Table 3).

Factors associated with health care workers’ adherence 
to RDT results
The model 1 of the logistic regression revealed 
that HCWs who were certificate holders in Junior 

Community Extension Worker were 4 times (OR: 4.4, 
95% CI 1.3–14.6) more likely to have good adherence 
to RDT results than those with tertiary degree holders 
(B.Sc. or H.N.D). Similarly, HCWs who had attained 
diploma were 2 times (OR: 2.3, 95% CI 1.1–4.7) more 
likely to have good adherence to RDT results than those 
with tertiary degree holders. The likelihood of good 
adherence to RDT result was higher among HCWs who 
had received training on malaria case management 
(OR: 3.0, 95% CI 1.5–6.1) than their counterparts who 
were not previously exposed to such training. Simi-
larly, HCWs whose patient presented with fever were 
4.5 times more likely to have good adherence (OR: 4.59, 

Table 2 Socio-demographic characteristics of  health care 
workers in Sokoto metropolis, Nigeria (N = 262)

CHW Community Health Extension Workers and Community Health Officers, 
HND Higher National Diploma
a Certificate in Junior Community Health Extension Worker

Characteristics Frequency Percentage

Age (years)

 < 30 98 37.4

 30–39 107 40.8

 40–49 47 17.9

 ≥ 50 10 3.8

Sex

 Female 155 59.2

 Male 107 40.8

Marital status

 Single 63 24.0

 Married 186 71.0

 Divorced 6 2.3

 Widowed 7 2.7

Professional cadre

 CHW 112 42.7

 Nurses 65 24.8

 Medical Laboratory Scientist/
Technicians

46 17.6

 Medical Doctor 32 12.2

 Pharmacy Technician 7 2.7

Professional qualification

 Certificatea 39 14.9

 Diploma 178 67.9

 Degree/HND 45 17.2

Years of practice

 < 5 118 45.0

 5–9 77 29.4

 ≥ 10 67 25.6

Facility type

 Primary 190 72.5

 Secondary 72 27.5
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95% CI 2.29–9.21). The predictors of adherence to RDT 
results (model 4) among health care workers were prior 
training on malaria case management (aOR: 2.63, 95% 
CI 1.26–5.44), the presence of fever in the patient being 

consulted by the HCW (aOR: 2.53, 95% CI 1.18–5.43) 
and expectation of the patient to be given anti-malarial 
medicine by the HCW even when RDT result is nega-
tive (aOR: 3.06, 95% CI 1.42–6.58), see Table 4.

Discussion
This study aimed to determine health care workers’ 
adherence to RDT results and factors influencing their 
adherence to test result. Overall health care workers 
have good adherence. In addition, the presence of fever 
in the patient consulted, the expectation of the patient 
to be given anti-malarial and HCWs’ prior receipt of 
training on malaria case management were noted as 
predictors of adherence to RDT results by HCWs, a 
finding that illustrate both health care related and per-
sonal factors affects adherence to RDT results.

The good adherence to malaria RDT result observed 
in this study is similar to findings of a previous study 
conducted in a public setting in the six geopolitical 
zones of Nigeria [18]. It is also consistent with the find-
ings from a systematic review of fourteen studies in 
sub-Saharan Africa on health care workers’ adherence 
to malaria test results [8]. The high adherence to RDT 
result found in the current study could be attributed 
to the training of health care workers on RDTs by both 
governmental and non-governmental organizations in 
the study area shortly after the introduction of the 3Ts 
(test, treat and track) policy by the WHO and subse-
quent adoption of the policy by Nigerian government 
[19, 20]. Studies have shown that when HCWs prac-
tice evidence-based medicine, resources are conserved; 
selective pressure on ACT is reduced, and ultimately, 
potential early resistance to anti-malarial medicines 
can be averted [21].

The lower cadre of health care workers who attained 
certificate and diploma comprising Community Health 
Extension Workers adhered to malaria RDT result and 
this outcome is consistent with what was reported pre-
viously [8, 22, 23]. Within the context of primary health 
care settings in Nigeria, CHEWs play a major role in 
provision of basic health care services and probably had 
higher likelihood of adherence because of health care 
practice based on defined guidelines, periodic train-
ing and close supervision. These cadre of health work-
ers have been prioritized in the last decade and beyond 
for supported training with support from Global Fund 
grant and projects funded mainly by PMI-Malaria Action 
Programme for States and United Kingdom Department 
for International Development—Support to National 
Malaria Programme. Perhaps, the upper cadre of health 
care workers such as doctors who are more experienced 
in management of infectious diseases but might be more 
confident in their presumptive diagnosis of malaria and 

Table 3 Factors associated with  adherence to  test result 
among  health care workers, Sokoto metropolis, Nigeria 
(N = 262)

* p ≤ 0.05

Characteristics Adherence OR (95% CI)

Good Total

Age (years)

 < 35 128 (81.0) 158 1.08 (0.58–2.01)

 ≥ 35 83 (79.8) 104 1 (ref.)

Sex

 Male 81 (75.7) 107 0.60 (0.33–1.11)

 Female 130 (83.9) 155 1 (ref.)

Facility type

 Primary 156 (82.1) 190 1.42 (0.73–2.74)

 Secondary 55 (76.4) 72 1 (ref.)

Professional qualification

 Certificate 35 (89.7) 39 4.38 (1.31–14.61)*

 Diploma 146 (82.0) 178 2.28 (1.10–4.73)

 Degree/HND 30 (66.7) 45 1 (ref.)

Cadre

 CHW 93 (83.0) 112 1 (ref.)

 Doctors/Nurses 79 (81.4) 97 0.90 (0.44–1.83)

 Medical lab/Pharm tech 39 (73.6) 53 0.57 (0.26–1.25)

Years of practice

 < 5 95 (80.5) 118 1.0 (0.54–1.84)

 ≥ 5 116 (80.6) 144 1 (ref.)

Had training on malaria case management

 Yes 108 (89.3) 121 3.07 (1.54–6.08)*

 No 103 (73.0) 141 1 (ref.)

Stock out of mRDT influenced prescription

 Yes 169 (80.1) 211 0.86 (0.39–1.91)

 No 42 (92.4) 51 1 (ref.)

Presence of fever in the patient influenced prescription

 Yes 185 (85.6) 216 4.59 (2.29–9.21)*

 No 26 (56.5) 46 1 (ref.)

Expectation of the patient to be given antimalarial influenced prescrip-
tion

 Yes 115 (91.3) 126 4.36 (2.12–8.95)*

 No 96 (70.6) 136 1 (ref.)

Clinical judgement of the HCW influenced prescription

 Yes 184 (81.4) 226 1.46 (0.64–3.33)

 No 27 (75.0) 36 1 (ref.)

Availability of alternative diagnostic tool

 Yes 177 (81.9) 216 1.60 (0.76–3.37)

 No 34 (73.9) 46 1 (ref.)
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relied on past experiences resulting in less likelihood to 
adhere to test results. This was reflected in a study con-
ducted in Cameroon where HCWs assert that they are 
not treating laboratory results but rather the patients 
[20]. The implication of this is that health care workers 

in the upper cadre are more likely to mistrust RDT result 
[8].

The presumption that all febrile illnesses in patients 
are caused by malaria is not true and has led to over-pre-
scription of anti-malarial medicines [24]. The presence 
of fever in the patient consulted by the HCW was found 

Table 4 Predictors of adherence to Malaria RDT results among health care workers, Sokoto metropolis, Nigeria

Hosmer–Lemeshow p value = 0.185

COR crude odds ratio, OR odds ratio, aOR adjusted odds ratio, Ref reference category = 1
† Significant at 10%; * p < 0.05

Characteristics Model 1 Model 2 Model 3 Model 4
COR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI)

Age (years)

 < 35 1.08 (0.58–2.01)

 ≥ 35 1 (ref.)

Sex

 Male 0.60 (0.33–1.11)

 Female 1 (ref.)

Facility type

 Primary 1.42 (0.73–2.74)

 Secondary 1 (ref.)

Years of practice

 < 5 0.10 (0.54–1.84)

 ≥ 5 1 (ref.)

Professional qualification

 Certificate 4.38 (1.31–14.61)† 4.38 (1.31–14.61) 3.59 (0.10–12.10)

 Diploma 2.28 (1.10–4.73) 2.28 (1.10–4.73)* 1.89 (0.83–4.14)

 Degree/HND 1 (ref.) 1 (ref.) 1 (ref.)

Cadre

 CHW 1 (ref.)

 Doctors/Nurses 0.90 (0.44–1.83)

 Med. Lab/Pharm tech 0.57 (0.26–1.25)

Had training on malaria case management

 Yes 3.07 (1.54–6.08)† 2.58 (1.26–5.29)* 2.63 (1.26–5.44)*

 No 1 (ref.) 1 (ref.) 1 (ref.)

mRDT stock level in the facility influenced prescription

 Yes 0.86 (0.39–1.91)

 No 1 (ref.)

Presence of fever in the patient influenced prescription

 Yes 4.59 (2.29–9.21)† 2.83 (1.33–5.98)* 2.53 (1.18–5.43)*

 No 1 (ref.) 1 (ref.) 1 (ref.)

Patients expectations to be given antimalarial influenced prescription

 Yes 4.36 (2.12–8.95)† 3.18 (1.48–6.80)* 3.06 (1.42–6.58)*

 No 1 (ref.) 1 (ref.) 1 (ref.)

Clinical judgement of the HCW influenced prescription

 Yes 1.46 (0.64–3.33)

 No 1 (ref.)

Availability of alternative diagnostic tool (microscopy)

 Yes 1.60 (0.76–3.37)

 No 1 (ref.)
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to be a significant predictor of good adherence of HCWs 
to RDT result. This in contrast to the findings from a 
Ugandan study where health worker’s clinical beliefs and 
limited ability to identify alternative causes of fever influ-
enced their adherence to RDT results. A Zambian study 
however, found no association between HCWs prescrip-
tion of anti-malarial medicine for negative RDT results 
and the presence of fever in the patients [17]. The reliance 
of HCWs on fever in the patient as synonymous to having 
malaria might be due to lack of training on malaria case 
management, poor clinical skill of the HCWs or pervad-
ing teaching in medical school decades ago that presence 
of fever means malaria until proven otherwise. Moreover, 
the use of parasitological diagnosis to confirm the pres-
ence of malaria and the application of an appropriate 
interventions, has resulted in decreased malaria burden 
over the years [25].

Expectation of the patient to be given anti-malarial 
medicines by the HCW despite negative RDT result was 
another positive predictor of good adherence to national 
guidelines and test-based administration of treatment in 
this study. The finding implies demonstration of HCWs’ 
self-efficacy in adhering to national treatment guide-
lines and their ability to overcome patients’  persuasion 
to administer anti-malarial treatment without corre-
sponding evidence based on RDT result. This shows the 
positive impact of almost a decade-long NMEP/Sokoto 
State Malaria Elimination Programme/PMI-supported 
malaria case management trainings and accompanying 
supportive supervision in addressing the menace of over-
prescription and irrational anti-malarial use. Notably, 
perceived patients’ demand on the HCW for unnecessary 
treatment with anti-malarial and has the potential for 
over-prescription of anti-malarial with resultant selec-
tive drug pressure. Prior study reported disagreeing with 
clients’ demand for anti-malarial could result in commu-
nity members/patients’ loss of confidence in HCWs and 
this has the potential for non-adherence to RDT results 
especially in profit-making health facilities [19]. On the 
other hand, patients’ might persuade HCW to prescribe 
an anti-malarial despite a negative RDT result; according 
to 2018 Nigeria Demographic and Health Survey, 75.6% 
of men and 58.6% of women in Sokoto reported that 
they will still seek for treatment even if their malaria test 
shows that their fever was not caused by malaria; simply 
because they do not trust the test result [13].

The finding in this study that HCWs with prior train-
ing on malaria case management were more likely to 
have good adherence compared to those without this, 
supports earlier studies that reported the relationship 
between adherence to test result and training [10, 23]. 
Training on case management is usually a comprehensive 
package that includes modules on the use of RDT and 

adherence to test results. This might probably be the rea-
son why good adherence to test results among those who 
had received training compared to those who did not was 
observed in this study. Generally, CHEWs are reported 
to adhere more to RDT results compared to clinicians 
and nurses, especially if they were adequately trained 
and supervised [8]. The study is not without limitation. 
Reporting bias was a limitation because, the data col-
lected were self-reported. This was however minimized 
by reassuring the respondents before the interview that 
confidentiality would be maintained.

Conclusion
High adherence to RDT result among HCWs in Sokoto 
metropolis might be attributable to prior training on 
malaria case management and HCWs self-efficacy in 
adhering to national treatment guidelines. Continual 
training of HCWs and supportive supervision on case 
management of malaria might optimize the current 
level of adherence to RDT results in Sokoto metropo-
lis. Additionally, health education of patients/caregiv-
ers could provide better understanding of the need for 
anti-malarial treatment and reduce demand for anti-
malarial medicines when RDT results are negative.

Supplementary information
Supplementary information accompanies this paper at https ://doi.
org/10.1186/s1293 6-019-3094-2.

Additional file 1. Questionnaire on healthcare workers adherence to 
malaria RDT results in Sokoto metropolis.

Abbreviations
ABU: Ahmadu Bello University; AFENET: African Field Epidemiology Network; 
CHWs: Community Health Workers; JCHEWs: Junior Community Extension 
Worker; CHEWs: Community Health Extension Workers; CHOs: Community 
Health Officers; CI: confidence interval; DDIC: Direct Delivery Information 
Capture; HCW: health care worker; HCWs: health care workers; LGA: Local 
Government Area; RDT: malaria rapid diagnostic test; NFELTP: Nigeria Field 
Epidemiology and Laboratory Program; NMEP: National Malaria Elimination 
Program; OR: odds ratio; PHCs: Primary Health Care Centres; PMI: United State 
President’s Malaria Initiative; SHI: Sustainable Health International; USAID: 
United States Agency for International Development; WHO: World Health 
Organization.

Acknowledgements
The support of the Africa Field Epidemiology Network (AFENET) through the 
Nigeria Field Epidemiology and Laboratory Training Programme (NFELTP) 
for providing funding for the study is acknowledged. Also, the guidance of 
Mallam Kabiru Ladan of Sokoto State Ministry of Health in obtaining ethical 
approval for the study and, the dedication and commitment of the research 
assistant—Mr. Mohammed Musa are acknowledged. Finally, the esteemed 
study participants who were consenting health care workers despite their 
tight schedule, are appreciated.

Authors’ contributions
AMN was the Principal Investigator, conceptualized and designed the study, 
collected, analysed and interpreted the data, and wrote draft manuscript. 
TD and MBS were academic supervisors and contributed to study design, 

https://doi.org/10.1186/s12936-019-3094-2
https://doi.org/10.1186/s12936-019-3094-2


www.manaraa.com

Page 9 of 9Na’uzo et al. Malar J            (2020) 19:2 

data interpretation, drafting and formatting of manuscript. AAS, IA, EB, AAG, 
and CDU contributed in data interpretation, drafting, and revision of the 
manuscript for intellectual content. ZA contributed to study conceptualization 
and design, drafting, and revision of manuscript for intellectual content. OA 
contributed to conceptualization and design of the protocol, data interpreta-
tion; drafting formatting and final revision of the manuscript for intellectual 
content. All authors read and approved the final revised manuscript.

Funding
No funding was received for the research work.

Availability of data and materials
Data can be made available by the corresponding author based on reason-
able request.

Ethics approval and consent to participate
Ethical approval was obtained from the Ethics and Research Committee of 
Sokoto State Ministry of Health (Reference Number-SHM/1580/VIV). Informed 
written consent was obtained from the study participants before the com-
mencement of the study. Participants were informed that participation was 
entirely voluntary and were given the option of voluntary withdrawal of their 
participation at any stage of the study without sanction or penalty. Informa-
tion obtained from the respondents was treated as confidential. Data was 
de-identified at analysis, and password protected with only access granted to 
the Principal Investigator.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Paediatrics, Federal Medical Centre, Birnin Kebbi, Nigeria. 
2 Nigerian Field Epidemiology and Laboratory Training Programme, Abuja, 
Nigeria. 3 Department of Community Medicine, Ahmadu Bello University, 
Zaria, Nigeria. 4 Department of Epidemiology and Medical Statistics, Faculty 
of Public Health, University of Ibadan, Ibadan, Nigeria. 5 Department of Com-
munity Medicine, Federal Teaching Hospital, Abakaliki, Nigeria. 6 Department 
of Community Medicine, Usmanu Danfodiyo University Teaching Hospital, 
Sokoto, Nigeria. 7 National Malaria Elimination Programme, Federal Ministry 
of Health Abuja, Abuja, Nigeria. 8 School of Community Health Sciences, 
University of Nevada, Reno, USA. 

Received: 25 June 2019   Accepted: 26 December 2019

References
 1. WHO. World malaria report 2018. Geneva: World Health Organization; 

2018.
 2. National Malaria Elimination Program, National Population Commission, 

National Bureau of Statistics, ICF International. Malaria indicators survey 
2015Rockville. Abuja: NMEP,NPopC and ICF International; 2016.

 3. WHO. Universal access to malaria diagnostic testing: an operational 
manual. Geneva: World Health Organization; 2011.

 4. Diggle E, Asgary R, Gore-Langton G, Nahashon E, Mungai J, Harrison R, 
et al. Perceptions of malaria and acceptance of rapid diagnostic tests and 
related treatment practices among community members and health 
care providers in Greater Garissa, North Eastern Province, Kenya. Malar J. 
2014;13:502.

 5. Uzochukwu BSC, Obikeze E, Onwujekwe O, Onoka C, Griffiths U. Cost-
effectiveness analysis of rapid diagnostic test, microscopy and syndromic 
approach in the diagnosis of malaria in Nigeria: implications for scaling-
up deployment of ACT. Malar J. 2009;8:265.

 6. WHO. Malaria diagnostic test performance. Results of WHO product test-
ing of malaria RDTs: round 4. Geneva: World Health Organization; 2012.

 7. Ajumobi O, Sabitu K, Nguku P, Kwaga J, Ntadom G, Gitta S, et al. Perfor-
mance of an HRP-2 rapid diagnostic test in Nigerian children less than 
5 years of age. Am J Trop Med Hyg. 2015;92:828–33.

 8. Kabaghe AN, Phiri KS, Kabaghe AN, Visser BJ, Grobusch MP, Van Vugt 
M, et al. Health workers’ compliance to rapid diagnostic tests (RDTs) to 
guide malaria treatment: a systematic review and meta-analysis. Malar J. 
2016;15:163.

 9. Mbonye AK, Magnussen P, Lal S, Hansen KS, Cundill B, Chandler C, et al. A 
cluster randomised trial introducing rapid diagnostic tests into registered 
drug shops in Uganda: impact on appropriate treatment of malaria. PLoS 
ONE. 2015;10:e0129545.

 10. Akinyode AO, Ajayi IO, Ibrahim MS, Akinyemi JO, Ajumobi OO, Akinyode 
AO, et al. Practice of antimalarial prescription to patients with negative 
rapid test results and associated factors among health workers in Oyo 
State, Nigeria. Pan Afr Med J. 2018;30:229.

 11. Salomão CA, Sacarlal J, Chilundo B, Gudo ES. Prescription practices for 
malaria in Mozambique: poor adherence to the national protocols for 
malaria treatment in 22 public health facilities. Malar J. 2015;14:483.

 12. Sokoto State Government. Strategic health development plan (2010–
2015); 2010. http://niger iando cumen ts.blogs pot.com/p/view-this-file_3.
html. Accessed 6 June 2019.

 13. National Population Commission (NPC) [Nigeria] and ICF. Nigeria demo-
graphic and health survey 2018. Abuja: National Population Commission 
(NPC) [Nigeria] and ICF; 2019.

 14. Jiya NM, Sani UM, Jiya FB, Ameh B, Ahmed H. Prevalence of uncompli-
cated malaria as seen in a paediatric outpatient department of a tertiary 
health institution in Sokoto. Sahel Med J. 2010;13:29–34.

 15. Ajumobi O, Sabitu K, Ajayi I, Nguku P, Ufere J, Wasswa P, et al. Demand-
related factors influencing caregivers’ awareness of malaria tests and 
health workers’ testing practices, in Makarfi, Nigeria. Malar J. 2017;16:487.

 16. WHO. Guidelines for treatment of malaria. 2nd ed. Geneva: World Health 
Organization; 2010.

 17. Manyando C, Njunju EM, Chileshe J, Siziya S, Shiff C. Rapid diagnostic 
tests for malaria and health workers adherence to test results at health 
facilities in Zambia. Malar J. 2014;13:166.

 18. Mokuolu OA, Ajumobi OO, Ntadom GN, Adedoyin OT, Roberts AA, 
Agomo CO, et al. Provider and patient perceptions of malaria rapid 
diagnostic test use in Nigeria: a cross-sectional evaluation. Malar J. 
2018;17:200.

 19. Mokuolu OA, Ntadom GN, Ajumobi OO, Alero RA, Wammanda RD, 
Adedoyin OT, et al. Status of the use and compliance with malaria rapid 
diagnostic tests in formal private health facilities in Nigeria. Malar J. 
2016;15:4.

 20. WHO. T3: Test. Treat. Track. Brochure. Geneva: World Health Organization; 
2012.

 21. Reyburn H, Mbakilwa H, Mwangi R, Mwerinde O, Olomi R, Drakeley C, 
et al. Rapid diagnostic tests compared with malaria microscopy for guid-
ing outpatient treatment of febrile illness in Tanzania: randomised trial. 
BMJ. 2007;334:403.

 22. Chanda P, Hamainza B, Moonga HB, Chalwe V, Pagnoni F. Community 
case management of malaria using ACT and RDT in two districts in Zam-
bia: achieving high adherence to test results using community health 
workers. Malar J. 2011;10:158.

 23. Singlovic J, Ajayi IO, Nsungwa-Sabiiti J, Siribié M, Sanou AA, Jegede AS, 
et al. Compliance with malaria rapid diagnostic testing by community 
health workers in 3 malaria-endemic countries of sub-Saharan Africa: an 
observational study. Clin Infect Dis. 2016;63(Supp 5):S276–82.

 24. WHO. Informal consultation on fever management in peripheral health 
care settings: a global review of evidence and practice. Geneva: World 
Health Organization; 2013.

 25. WHO. World malaria report 2016. Geneva: World Health Organization; 
2016.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://nigeriandocuments.blogspot.com/p/view-this-file_3.html
http://nigeriandocuments.blogspot.com/p/view-this-file_3.html


www.manaraa.com

© 2020. This work is licensed under
http://creativecommons.org/licenses/by/4.0/ (the “License”).  Notwithstanding
the ProQuest Terms and Conditions, you may use this content in accordance

with the terms of the License.


	Adherence to malaria rapid diagnostic test result among healthcare workers in Sokoto metropolis, Nigeria
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study area
	Study design and population
	Eligibility criteria
	Sample size and sampling method
	Data collection
	Outcome of interest
	Data processing and analysis

	Results
	Adherence to RDT results
	Factors associated with health care workers’ adherence to RDT results

	Discussion
	Conclusion
	Acknowledgements
	References




