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Malaria diagnosis and treatment practices
following introduction of rapid diagnostic tests in
Kibaha District, Coast Region, Tanzania
Marycelina Mubi1,2*, Deodatus Kakoko3, Billy Ngasala2, Zul Premji2, Stefan Peterson4,5,6, Anders Björkman1

and Andreas Mårtensson1,4

Abstract

Background: The success of the universal parasite-based malaria testing policy for fever patients attending primary
health care (PHC) facilities in Tanzania will depend highly on health workers’ perceptions and practices. The aim of
this study was, therefore, to assess the present use of malaria diagnostics (rapid diagnostic tests (RDTs) and
microscopy), prescription behaviour and factors affecting adherence to test results at PHC facilities in Kibaha District,
Coast Region, Tanzania.

Methods: Exit interviews were conducted with fever patients at PHC facilities and information on diagnostic test
performed and treatment prescribed were recorded. Interviews with prescribers to assess their understanding,
perceptions and practices related to RDTs were conducted, and health facility inventory performed to assess
availability of staff, diagnostics and anti-malarial drugs.

Results: The survey was undertaken at ten governmental PHC facilities, eight of which had functional diagnostics.
Twenty health workers were interviewed and 195 exit interviews were conducted with patients at the PHC facilities.
Of the 168 patients seen at facilities with available diagnostics, 105 (63%) were tested for malaria, 31 (30%) of
whom tested positive. Anti-malarial drugs were prescribed to all patients with positive test results, 14% of patients
with negative results and 28% of patients not tested for malaria. Antibiotics were more likely to be prescribed to
patients with negative test results compared to patients with positive results (81 vs 39%, p < 0.01) and among non-
tested compared to those tested for malaria (84 vs 69%, p = 0.01). Stock-outs of RDTs and staff shortage accounted
for the low testing rate, and health worker perceptions were the main reason for non-adherence to test results.

Conclusions: Anti-malarial prescription to patients with negative test results and those not tested is still practiced
in Tanzania despite the universal malaria testing policy of fever patients. The use of malaria diagnostics was also
associated with higher prescription of antibiotics among patients with negative results. Strategies to address health
system factors and health worker perceptions associated with these practices are needed.
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Background
Global efforts to control malaria have recently led to re-
duction in the overall disease burden, with mortality due to
malaria estimated to have declined from 985,000 in 2000
to 660,000 deaths in 2010 [1]. Lower malaria prevalence
has therefore been reported from several sub-Saharan
African countries, including Tanzania [2,3]. In spite of this
decrease, malaria remains a leading public health problem
in many areas of sub-Saharan Africa, especially in children
under five years of age who remain most at risk of frequent
and severe malaria episodes with high mortality.
The introduction of artemisinin-based combination

therapy (ACT) has improved malaria case management
substantially. However, development and spread of ACT
resistance may have drastic consequences for the re-
cent malaria control achievements. For this reason
it has become increasingly important to change from
symptom-based presumptive treatment to parasitolo-
gical confirmation of malaria infection before initiation of
anti-malarial treatment. The use of parasite-based diagno-
sis will allow better targeting of anti-malarial drugs, and
also provide an opportunity for other causes of fever to be
identified and appropriately treated [4]. Therefore, WHO
now recommends that anti-malarial treatment be confined
to laboratory confirmed cases only [5], and the availability
of rapid diagnostic tests (RDTs) offers a good opportunity
to extend parasitological confirmation of malaria infection
to peripheral areas where quality microscopy cannot be
guaranteed [6,7].
The advantages offered by RDTs are well known [6,8,9]

although adherence to test results has been a challenge.
Several studies have reported poor adherence to RDT
negative test results [10-12], and underutilization of test-
ing facilities [13,14], while other studies have shown op-
posite results with high utilization of RDTs and good
adherence to negative test results [15-19]. Importantly, in
the latter studies, overall health outcome of fever patients
also improved after RDT use, probably because of identifi-
cation and management of non-malarial fevers. The dis-
cordant findings on adherence to RDT results underscore
the need to identify and address factors for non-adherence
in order to optimize the impact of RDTs.
It has been shown that perceptions of health service

providers are important in determining their prescrip-
tion practices [20,21]. In some instances, health service
providers have reported “feeling under pressure” to pre-
scribe anti-malarial drugs to patients with RDT negative
results, which suggests that patient perceptions and atti-
tudes may also affect prescription behaviour [20,22].
The National Malaria Control Programme (NMCP) in

Tanzania has just completed rolling out malaria RDT to
ensure universal parasite-based diagnosis of all fever pa-
tients attending primary health care (PHC) facilities. With
the conflicting findings of the impact of RDT use in mind

it is critical to identify factors affecting compliance in the
local setting in order to develop context specific interven-
tions and maximize the benefits of RDT roll out. This
study therefore aimed to assess the present use of malaria
diagnostics at PHC facilities in Kibaha District, Tanzania,
and health workers’ as well as patients’ perceptions about
malaria diagnosis using RDT. The study also addressed
prescription behaviour and identification of factors affec-
ting adherence to test results.

Methods
Setting of the study
This cross-sectional survey was conducted in Kibaha Dis-
trict, Coast Region, Tanzania. In this region malaria trans-
mission is perennial, with peaks towards the end of the
long and short rains, that is May-July and December-
January, respectively. Plasmodium falciparum is the dom-
inant malaria species. Artemether-lumefantrine is first-line
treatment for uncomplicated malaria since 2006. RDT im-
plementation, using combo tests with a combination of
histidine-rich protein 2 (HRP2) and parasite lactate de-
hydrogenase (pLDH) to detect both falciparum and non-
falciparum species, was introduced in November 2009.

Sample and sampling process
At the time of the study there were 32 existing public
health facilities in Kibaha District (urban and rural). The
inclusion criteria were health facilities at peripheral level
offering services to the general public. The exclusion cri-
teria were facilities at higher levels of care, and those be-
longing to government institutions, private or religious
organisations. A total of seven health facilities were ex-
cluded from sampling due to the higher level of health
care (one regional hospital and one health centre/district
hospital) or belonging to government and religious insti-
tutions (five dispensaries) serving special groups of pa-
tients. From the remaining 25 eligible facilities, ten were
selected by ballot. One of these facilities was a health
centre with in-patient facilities, while the remaining nine
were dispensaries offering out-patient services only.
Health service providers were interviewed after giving

verbal informed consent. Exit interviews were held on
two consecutive days at each study site with all patients
aged three months and above, and/or their guardians,
presenting with fever or history of fever after giving their
verbal consent. The interviews were conducted by two
postgraduate students from the University.

Data collection
Health care providers were interviewed using question-
naires with both open and closed questions to collect in-
formation on their knowledge and perception, and
prescription behaviour in relation to malaria RDTs. Exit
interviews were also conducted with fever patients or, in
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case of children, their caretakers to collect information
about their knowledge and attitudes towards malaria
testing. Patients’ presenting symptoms, malaria diagnos-
tic tests performed, results, and prescribed drugs were
retrieved from their case notes and recorded onto case
record forms (CRF) developed for the purpose of this
study. In addition a health facility inventory was under-
taken to collect information on staffing, availability of
supplies and equipment, including RDTs, microscopes
and anti-malarial drugs, as well as routine statistics on
total out-patient attendance, patients with fever, patients
tested for malaria, patients with positive results and
anti-malarial drug prescriptions over a 12-month period
(August 2010-July 2011).

Data analysis
Data were entered using EpiData 3.1 and statistical ana-
lysis was done using SPSS 17 statistical software. De-
scriptive analysis of the availability of malaria diagnostics
and ACT was assessed at health facility level, while ex-
posure to training and supervision was analysed at
health worker level. To assess the performance of the
new RTD policy in terms of testing rates and anti-
malarial prescription rates, analysis was at patient level
and the X2 test was used, with a p-value of <0.05 consid-
ered statistically significant. Adherence to malaria test
results was analysed using logistic regression. Analysis of
both health workers’ and patients’ knowledge and per-
ceptions was done after coding the open-ended re-
sponses into categories.

Ethical approval
Ethical approval for the study was provided by the Re-
search and Publication Committee of the Muhimbili
University of Health and Allied Sciences. Verbal in-
formed consent was obtained from patients or their
caretakers and health workers involved in the study.

Results
Profile of health facilities, health workers and patients
The ten selected study sites (nine dispensaries and one
health centre) had in total 114 staff members, of whom
55 (48%) were nursing staff, 30 (26%) had clinical train-
ing and 29 (25%) belonged to other cadres (laboratory
personnel, health officers and medical attendants). The
health centre with in-patient facilities had 15 clinicians,
whereas the remaining nine facilities had between one
and three clinicians.
Nine of ten health facilities reported RDT stock-outs

at some point since their introduction. Eight study sites
were equipped with parasite-based diagnostics at the
time of survey, of which five used RDTs and three mi-
croscopy. Six health facilities had the first-line anti-
malarial drug in stock at the time of survey.

A total of 20 of 114 (18%) health workers were in-
terviewed. Twelve (60%) had clinical training background
and eight non-clinical. The clinicians included two assist-
ant medical officers (AMO) with advanced diploma in
clinical medicine, nine clinical officers (CO) with diploma
and one certified assistant clinical officer (ACO). The
non-clinicians included three nurse midwives, three public
health nurses, one nurse assistant and one medical attend-
ant. Health workers with clinical background were respon-
sible for 157/195 (81%) of the prescriptions. The main
reasons given for involvement of non-clinicians in pre-
scribing were shortage or absence of clinicians.
Eighteen (90%) of the health workers reported that

they had been trained previously on RDT use. The train-
ing ranged from one to five days and included causes of
fever, symptoms of malaria, performance and interpret-
ation of RDT as well as management of patients with
positive and negative RDT results.
A total of 195 patients, including 115 (59%) females

and 80 males (41%), or their care takers/guardians in
case of children, underwent exit interviews. Some 87
(45%) were children under five years of age. All patients
presented with fever or history of fever. Other common
symptoms included cough/chest symptoms, cold symp-
toms, headache and malaise (Table 1). Cold symptoms,
diarrhoea and skin rash were more frequent in children
under five years, while headache and malaise were more
frequent in those above five years of age. Eighty patients
had a diagnosis recorded in the CRF. The most com-
monly recorded diagnosis was malaria (54%), followed
by respiratory tract infection (10%), skin/wound infec-
tions (8%) and genital/urinary tract infection (6%).

Malaria diagnosis and prescription practices
One hundred and sixty-eight patients (86%) were seen in
health facilities with available parasite-based diagnostics
and 27 (14%) in facilities without testing opportunities
(Figure 1). The overall parasite-based testing rate was
63% (105/168), i. e, 66% (53/80) in facilities equipped

Table 1 Patients’ presenting symptoms (%)

Variable <5 years >5 years All patients p-value

Number of patients 87 108 195

Fever 87 (100) 108 (100) 195 (100)

Cough/chest symptoms 41 (47.1) 48 (44.4) 89 (45.6) 0.71

Flu-like symptoms 36 (41.1) 15 (13.9) 51 (26.2) 0.00

Headache 2 (2.3) 35 (32.4) 37 (19) 0.00

Generalized body malaise 1 (1.1) 20 (18.5) 21 (10.8) 0.00

Diarrhoea 15 (17.2) 7 (6.5) 22 (11.3) 0.02

Vomiting 13 (14.9) 8 (7.4) 21 (10.8) 0.09

Skin rash 13 (14.9) 6 (5.6) 19 (9.7) 0.03

Abdominal pain 4 (4.6) 13 (12.0) 17 (8.7) 0.07
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with RDT and 59% (52/88) in those with microscopy,
and the overall malaria positivity rate was 30% (31/105).
There were more positive cases in the RDT tested group
than in the microscopy group (38 vs 21%, p = 0.05).
Parasite-based testing was more common in children
below five years of age than those above five years al-
though positivity rates did not differ (Table 2).
Anti-malarial drugs were prescribed to all 31 (100%)

patients with positive RDT/microscopy results and to
10/74 (14%) of negative patients (Figure 1). Among non-
tested patients, anti-malarial drugs were given to 25/90
(28%), with a higher prescription rate in facilities without
parasite-based diagnostics. Due to stock-outs of ACT in
some of the facilities, 18% of patients treated with anti-
malarial drugs were prescribed non-ACT (quinine or
sulphadoxine-pyrimethamine). Among the 66 patients
that received anti-malarial drugs, 35 (53%) were also
prescribed antibiotics, whereas 113 (88%) of patients
without an anti-malarial prescription were given antibi-
otics. Only 15 patients (8%) received prescriptions that
did not include an anti-malarial drug or an antibiotic.
There was no significant difference in the prescription of
antibiotics between children under five years of age and
older children and adults (80 vs 72%, p = 0.12). Prescrip-
tion of antibiotics was higher among patients who tested
negative for malaria than those with positive results (81
vs 39%, p < 0.01), and among those not tested compared
to those tested for malaria (84 vs 69%, p = 0.01). Antipy-
retics were given to 159 (82%) patients either alone or in

combination with anti-malarial drugs and/or antibiotics.
Eighty-two patients (42%) were also prescribed other
drugs such as anti-helminths, multivitamins, anti-fungals,
iron supplements, etc.
Adherence to results of diagnostic tests was de-

scribed as a situation where the patient was tested, had
positive results and was treated with anti-malarial
drugs; or the patient had negative results and was not
treated with anti-malarial drugs, and overall adherence

Figure 1 Testing rates and prescriptions of anti-malarial drugs and antibiotics.

Table 2 Parasite-based malaria testing and prescription
rates (%) with anti-malarial drugs by age group

Patient category <5 years >5 years All patients p-value

Number of patients 87 108 195

Patients tested for malaria 57 (65.5) 48 (44.4) 105 (53.8) 0.01

Patients with positive
results

17 (29.8) 14 (29.2) 31 (29.5) 0.94

Patients with negative
results

40 (70.2) 34 (70.8) 74 (70.5) 1.0

Malaria positive patients
prescribed anti-malarial
drugs

17 (100) 14 (100) 31 (100) 1.0

Malaria negative patients
prescribed anti-malarial
drugs

5 (12.5) 5 (14.7) 10 (13.5) 0.78

Non-tested patients 30 (34.5) 60 (55.6) 90 (46.2) 0.01

Non-tested patients
prescribed anti-malarial
drugs

6 (20.0) 19 (31.7) 25 (27.8) 0.24
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was 90.5%. In a multivariate analysis where several fac-
tors were included (health worker category, presence
of vomiting, diarrhoea, headache, cough/chest pain
and malaise), the model was able to account for 30% of
adherence, and presence of vomiting and headache
had significant contribution with an estimated odds ra-
tio of 11.4 (95% Confidence interval (CI): 1.65-71.5)
and 6.4 (95% CI: 1.1-35.8), respectively. The other fac-
tors were not statistically significant although remov-
ing them from the model lowered its contribution in
adherence to 20%, suggesting that they are probably
confounding factors.
A review of routine health facility records for the pre-

vious 12 months revealed that data were not compiled
on a regular basis. In facilities with complete data, test-
ing rates were high during the low transmission seasons
(>80%) and varied considerably during high transmission
seasons (15-100%). The proportion of over-prescription
with anti-malarial drugs was higher than observed in the
cross-sectional survey.

Perceptions of health workers and patients about malaria
diagnosis and treatment
Twenty health workers were interviewed, and ac-
cording to them the main advantages of using RDTs
were ease of use (14/20; 70%), taking a shorter time to
produce results (11/20; 55%), and no need for electri-
city (6/20; 30%). Other advantages included helping to
target treatment, confirm/rule out malaria, accurate/
specific and patient satisfaction. The main disadvan-
tage mentioned was false negative/inaccurate results
(14/20; 70%) and others included lack of trust by pa-
tients, test remaining positive after treatment, tests not
able to quantify parasites, negative results in patients
with severe symptoms and invalid results (control band
non-reactive).
Table 3 presents responses by the 18 health workers

previously trained on RDT use to selected questions
asked in the interview. The majority of health workers
(13/18; 72%) had confidence in RDT results. Those who
had confidence gave the following reasons: RDTs have
been approved by relevant authorities, they are sensitive/
specific, the results are consistent with symptoms, RDT
results match transmission season and positive patients
respond to anti-malarial drugs. Conversely, those who
did not have confidence in RDTs mentioned false nega-
tive results, negative results in patients with symptoms,
test remaining positive after treatment and good re-
sponse to anti-malarial treatment in patients with nega-
tive results as their reasons. Seven (39%) health workers
said patients do not trust RDT results and gave reasons,
such as patients assuming that any fever is due to mal-
aria (six), positive results reported at private health facil-
ities (four) and suspecting they are tested for HIV (one).

When asked if they sometimes prescribe anti-malarial
drugs to RDT negative patients, 12/17 (67%) of the health
workers admitted to such practice. Eleven of these said
that the rationale for prescribing anti-malarial drugs to
RDT-negative patients was because the clinical symptoms
were suggestive of malaria and one mentioned persistent
symptoms in patients with negative results. Five health
workers said patients sometimes demand anti-malarial
drugs despite negative results, although only one admitted
to prescribing due to patient demand.
Regarding knowledge about RDTs from the patient/

caretaker perspective, 84 (43%) indicated that they had
heard about RDTs, of whom 80 (95%) reported the health
facility to be the main source of information. Overall 100%
of patients with positive and 92% with negative RDT re-
sults said they were satisfied with the results. Trusting the
health worker and the patient getting better after treat-
ment were the main reasons for patient satisfaction, and
hence trust of RDT results. Those not satisfied reasoned
that they did not expect negative results and they were
given positive results at a private dispensary.
Patients’ views of the advantages of using RDT in-

cluded being fast, being able to confirm the diagnosis
and producing reliable results. Other advantages were
related to ease of use of the test, mainly the fact that
there is no need for electricity or equipment, making it
possible to use even in peripheral health facilities.

Discussion
One year after introduction of RDTs as parasite-based
malaria diagnostic tool in Kibaha District, Coast Region,
Tanzania, this study found low testing rates, stock-outs

Table 3 Health workers’ (HW) attitudes towards RDTs and
prescriptions of anti-malarial drugs

Questions addressed to health workers Clinical Non
clinical

All
HW

N N N

Do you have confidence in RDT results?

Yes 8 5 13

No 3 2 5

Do you sometimes prescribe anti-malarial
drugs to patients with negative results?

Yes 7 5 12

No 4 2 6

Do patients sometimes demand anti-
malarial drugs when results are negative?

Yes 10 3 13

No 1 4 5

Do patients trust RDT results?

Yes 7 4 11

No 4 3 7
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of both RDTs and ACT, and non-adherence to negative
test results.
Relatively, low testing rates were found in health facil-

ities with parasite-based diagnostics, which was more pro-
nounced in older patients than in children below five
years of age. Stock-outs of RDTs together with staff short-
age were reported as reasons for not using RDTs. In a
study in Kenya, partial deployment of RDTs was said to
lead to low testing rates of below 30%, although the rates
did not exceed 54% even when testing facilities were avail-
able [14]. Another study reported under-use of testing fa-
cilities especially among older children and adults, which
was unexpected as the previous recommendation was to
treat all fevers in under-fives as malaria and test those
above five years of age [18]. Lack of standard criteria for
those who should be tested was also identified as respon-
sible for the low testing rates and non-utilization of results
[20]. New guidelines require testing of all patients
suspected to have malaria, irrespective of age, after it was
established that withholding anti-malarial drugs from
parasite-negative children is safe [23-25].
Prescription of anti-malarial drugs for patients with

negative parasite-based test results and those not tested
is still practiced in areas where RDTs have been intro-
duced. These two practices are contrary to the recom-
mendations by WHO, which require universal testing of
all patients suspected to have malaria and treatment
with anti-malarial drugs be confined to parasitologically
confirmed cases [5,7]. In other areas health workers have
also continued prescribing anti-malarial drugs to RDT-
negative patients [11,20,26,27]. However, the rate of
over-prescription observed in this study is much lower
than in earlier studies and corresponds better with rates
observed in Tanzania [15,17]. Lower rates could be a re-
flection of experience and acceptance of RDTs, and bet-
ter training and implementation of the RDT programme.
Stock-outs of ACT defined as running out of ACT for

some periods before the next supply is received were
also observed in some health facilities, which could be
due to overuse of ACT in the treatment of patients with
negative RDT results, or health system factors such as
delays in procurement or underestimating requirements.
This led to the prescription of non-ACT, contrary to na-
tional guidelines advocating the use of ACT as first-line
anti-malarial drugs [28].
The majority of health workers had been trained on

RDT use and in general health workers had good under-
standing of RDTs although a few mentioned that RDTs
are sensitive and specific and improve rational use of
drugs. Their non-adherence to test results could be due to
prior training and experience, which leads to overempha-
sis on malaria, and limited capabilities to make alternative
diagnosis. Similar findings have been reported in Tanzania
and Cameroon [21,29] where justification given for

treating patients with negative results are based on previ-
ous guidelines and experience with the use of anti-
malarial drugs. In other studies, while health workers
reported that RDT results were reliable, very few used
them in case management, leading to overprescription
among RDT-negative patients [12,20]. Previous malaria
diagnosis and treatment guidelines stated that a negative
test result does not rule out malaria, so clinical judgement
should be used [28,30]. Proper training of health workers
and equipping health facilities with the capacity to manage
patients with both positive and negative RDT results will
ensure that health workers have the capacity to identify
and treat non-malarial causes of fever, an important factor
in adherence to results [7].
Although a few health workers highlighted that some-

times patients with negative results demand anti-malarial
prescriptions, the majority of patients trusted the results,
mainly because they trust the health workers and get bet-
ter after treatment, making it unlikely that they will de-
mand anti-malarial drugs. A similar finding was reported
in north-eastern Tanzania [22] where patients were not
observed to demand anti-malarial prescription.
Having been given positive test results in private dis-

pensaries was mentioned by both health workers and pa-
tients as a reason for lack of trust. This was observed in
peri-urban areas where patients consult private clinics
first, and go to government facilities for subsidized drugs
when results are positive (personal observation). Infor-
mal discussions with health workers show that private
health facilities give positive results to justify the money
paid by patient for testing, to create an opportunity to
sell anti-malarial drugs to the patient and, in the case of
incompetent laboratory personnel, to avoid the danger
of missing a true malaria infection. In the Cameroon
study [29], health workers reported to give positive re-
sults to please the patient so that they feel they have not
wasted their money on a test, as well as safeguard their
reputation as a negative result would mean the health
worker is incompetent.
It was also observed that prescription of antibiotics was

higher among patients with negative results and those not
tested. The rates observed in this study are higher than
those reported in a previous study in the same area and in
Zanzibar [15,31] but similar to those reported in another
study [17]. Whether the antibiotic prescriptions were justi-
fied or not is outside the scope of this study. Still, there is
a raising concern that the use of malaria diagnostics could
lead to overprescription of antibiotics among patients with
negative test results due to the lack of diagnostics and in-
sufficient understanding of aetiologies of non-malarial fe-
vers. Training of health workers in malaria diagnosis using
RDTs should include training on identification of other
causes of fever, including for example the provision and
use of simple devices such as the respiratory rate timers
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for pneumonia used in integrated community case man-
agement (iCCM) in Uganda [32].

Limitations
The sample size for the health workers’ interview was
too small to allow further analysis of associations be-
tween variables such as education of health worker and
prescription practice. The data collection method used,
i. e, interviews with open-ended questions, did not offer
an opportunity for cross-tabulating the responses pro-
vided. In-depth interviews could have provided a better
assessment of perceptions and attitudes of both health
workers and patients. The relatively good performance
of health workers could partly be due to the Hawthorne
effect. The availability of health facility records showing
prescription practice over a longer period of time could
allow validation of data obtained from exit interviews,
when health workers knew that their prescription prac-
tices were being assessed. However, the value of such
data was limited due to poor record keeping as seen in
this study. Despite these limitations, the use of data from
multiple sources including patients, health workers and
health facility inventory allowed for a general assessment
of prescription practices.

Conclusion
Findings from this study show that overprescription with
anti-malarial drugs is still practiced in an area of Tanzania
where universal testing with RDTs have been introduced as
official policy since treatment of RDT-negative patients and
treatment based on clinical diagnosis without testing re-
mains. The use of malaria diagnostics was also associated
with higher prescription of antibiotics among patients with
negative test results. Factors responsible for these practices
include system factors such as non-availability of testing fa-
cilities, limited capacity to diagnose other causes of fever,
staff shortage, and health workers perceptions about the
importance of malaria and test results. In order to make
RDTs have an impact in reducing unnecessary use of anti-
malarial drugs and improve patient management, there is a
need to address the identified factors by ensuring regular
supply of testing facilities, retraining of health workers on
RDTs and the importance of adhering to test results, train-
ing and support in the diagnosis and management of other
causes of fever and close supervision.

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

Authors’ contributions
MM conceived and designed the study, arranged and supervised the field
work, analysed the data, and drafted the manuscript; BN, DK, ZP, AB and AM
gave inputs to the study design; DK and SP helped with analysis and
interpretation of data. All authors contributed in reviewing of the manuscript
and approved the final version of the article.

Acknowledgements
The authors would like to acknowledge the health workers, all patients/
caretakers and research assistants who took part in the study. We also
appreciate the Kibaha District Medical Officer for permission to conduct the
study in the area. Funding for the study was provided by SIDA through a
collaborative Malaria Project between Muhimbili University of Health and
Allied Sciences and Karolinska Institutet. The funding agency played no role
in study design, data collection, analysis and interpretation, manuscript
preparation and submission for publication.

Author details
1Department of Medicine, Malaria Research, Karolinska Institutet, Stockholm,
Sweden. 2Department of Parasitology and Medical entomology, School of
Public Health and Social Sciences, Muhimbili University of Health and Allied
Sciences, Dar es Saalam, Tanzania. 3Department of Behavioural Sciences,
School of Public Health and Social Sciences, Muhimbili University of Health
and Allied Sciences, Dar es Saalam, Tanzania. 4Department of Public Health
Sciences, Division of Global Health (IHCAR), Karolinska Institutet, Stockholm,
Sweden. 5IMCH, Department of Women’s and Children’s health, Uppsala
University, Uppsala, Sweden. 6School of Public Health, Makerere University,
Kampala, Uganda.

Received: 22 March 2013 Accepted: 22 August 2013
Published: 26 August 2013

References
1. WHO: World malaria report 2012. Geneva: World Health Organization; 2012.
2. Mbando B, Vestergaard L, Kitua Y, Lemnge M, Theander T, Lusingu J: A

progressive decline in the burden of malaria in north-eastern Tanzania.
Malar J 2010, 9:216.

3. D’Acremont V, Lengeler C, Genton B: Reduction in the proportion of
fevers associated with Plasmodium falciparum parasitemia in Africa: a
systematic review. Malar J 2010, 9:240.

4. Lubell Y, Reyburn H, Mbakilwa H, Mwangi R, Chonya S, Whitty C, Mills A:
The impact of response to the results of diagnostic tests for malaria:
cost-benefit analysis. BMJ 2008, 336:202–205.

5. WHO: Guidelines for the treatment of malaria. 2nd edition. Geneva: World
Health Organization; 2010.

6. Moody A: Rapid diagnostic tests for malaria parasites. Clin Microbiol Rev
2002, 15:66–78.

7. WHO: Universal access to malaria diagnostic testing. Geneva: World Health
Organization; 2011.

8. Bell D, Wongsrichanalai C, Barnwell JW: Ensuring quality and access for malaria
diagnosis: how can it be achieved? Nat Rev Microbiol 2006, 4:682–695.

9. Wongsrichanalai C, Barcus MJ, Muth S, Sutamihardja A, Wernsdorfer WH: A
review of malaria diagnostic tools: microscopy and rapid diagnostic test
(RDT). Am J Trop Med Hyg 2007, 77(6 Suppl):119–127.

10. Reyburn H, Mbakilwa H, Mwangi R, Mwerinde O, Olomi R, Drakeley C,
Whitty CJM: Rapid diagnostic tests compared with malaria microscopy
for guiding outpatient treatment of febrile illness in Tanzania:
randomised trial. BMJ 2007, 334:403.

11. Hamer DH, Ndhlovu M, Zurovac D, Fox M, Yeboah-Antwi K, Chanda P,
Sipilinyambe N, Simon JL, Snow RW: Improved diagnostic testing and
malaria treatment practices in Zambia. JAMA 2007, 297:2227–2231.

12. Uzochukwu B, Onwujekwe E, Ezuma N, Ezeoke O, Ajuba M, Sibeudu F:
Improving rational treatment of malaria: perceptions and influence of
RDTs on prescribing behaviour of health workers in Southeast Nigeria.
PLoS ONE 2011, 6:e14627.

13. Okebe J, Walther B, Bojang K, Drammer S, Schellenberg D, Conway D,
Walther M: Prescribing practice for malaria following introduction of
artemether-lumefantrine in an urban area with declining endemicity in
West Africa. Malar J 2010, 9:180.

14. Juma E, Zurovac D: Changes in health workers’ malaria diagnosis and
treatment practices in Kenya. Malar J 2011, 10:1.

15. Msellem MI, Mårtensson A, Rotllant G, Bhattarai A, Strömberg J, Kahigwa E,
Garcia M, Petzold M, Olumese P, Ali A: Influence of rapid malaria
diagnostic tests on treatment and health outcome in fever patients,
Zanzibar—A crossover validation study. PLoS Med 2009, 6:e1000070.

16. Thiam S, Thior M, Faye B, Ndiop M, Diouf ML, Diouf MB, Diallo I, Fall FB,
Ndiaye JL, Albertini A, Lee E, Jorgensen P, Gaye O, Bell D: Major reduction

Mubi et al. Malaria Journal 2013, 12:293 Page 7 of 8
http://www.malariajournal.com/content/12/1/293



in anti-malarial drug consumption in Senegal after nation-wide
introduction of malaria rapid diagnostic tests. PLoS ONE 2011, 6:e18419.

17. D’Acremont V, Kahama-Maro J, Swai N, Mtasiwa D, Genton B, Lengeler C:
Reduction of antimalarial consumption after rapid diagnostic tests
implementation in Dar es Salaam: a before-after and cluster randomised
controlled study. Malar J 2011, 10:107.

18. Skarbinski J, Ouma PO, Causer LM, Kariuki SK, Barnwell JW, Alaii JA, De
Oliveira AM, Zurovac D, Larson BA, Snow RW, Rowe AK, Laserson KF,
Akhwale WS, Slutsker L, Hamel MJ: Effect of malaria rapid diagnostic tests
on the management of uncomplicated malaria with artemether-
lumefantrine in Kenya: a cluster randomized trial. Am J Trop Med Hyg
2009, 80:919–926.

19. Mubi M, Janson A, Warsame M, Mårtensson A, Källander K, Petzold MG, Ngasala
B, Maganga G, Gustafsson LL, Massele A, Tomson G, Premji Z, Björkman A:
Malaria rapid testing by community health workers is effective and safe for
targeting malaria treatment: randomised cross-over trial in Tanzania.
PLoS ONE 2011, 6:e19753.

20. Derua Y, Ishengoma D, Rwegoshora R, Tenu T, Massaga J, Mboera L,
Magesa S: User’s and health service providers’ perception on quality of
laboratory malaria diagnosis. Malar J 2011, 10:78.

21. Chandler CIR, Jones C, Boniface G, Juma K, Reyburn H, Whitty CJM:
Guidelines and mindlines: why do clinical staff over-diagnose malaria in
Tanzania? A qualitative study. Malar J 2008, 7:53.

22. Chandler CIR, Mwangi R, Mbakilwa H, Olomi R, Whitty CJM, Reyburn H:
Malaria overdiagnosis: is patient pressure the problem? Health Policy Plan
2008, 23:170–178.

23. Njama-Meya D, Clark T, Nzarubara B, Staedke S, Kamya M, Dorsey G:
Treatment of malaria restricted to laboratory-confirmed cases: a
prospective cohort study in Ugandan children. Malar J 2007, 6:7.

24. D’Acremont V, Malila A, Swai N, Tilya R, Kahama-Maro J, Lengeler C, Genton
B: Withholding antimalarials in febrile children who have negative result
for a rapid diagnostic test. Clin Infect Dis 2010, 51:506–511.

25. Björkman A, Mårtensson A: Risks and benefits of targeted malaria
treatment based on rapid diagnostic test results. Clin Infect Dis 2010,
51:512–514.

26. Bisoffi Z, Sirima BS, Angheben A, Lodesani C, Gobbi F, Tinto H, Van den
Ende J: Rapid malaria diagnostic tests vs. clinical management of malaria
in rural Burkina Faso: safety and effect on clinical decisions. A
randomized trial. Trop Med Int Health 2009, 14:491–498.

27. Bisoffi Z, Gobbi F, Angheben A, van den Ende J: The role of rapid
diagnostic tests in managing malaria. PLoS Med 2009, 6:e1000063.

28. NMCP: National guidelines for malaria diagnosis and treatment. Ministry of
Health and Social Welfare and National Malaria Control Programme, United
Republic of Tanzania; 2006.

29. Chandler CIR, Mangham L, Njei AN, Achonduh O, Mbacham WF, Wiseman
V: “As a clinician, you are not managing lab results, you are managing
the patient”: how the enactment of malaria at health facilities in
Cameroon compares with new WHO guidelines for the use of malaria
tests. Soc Sci Med 2012, 74:1528–1535.

30. D’Acremont V, Lengeler C, Genton B: Stop ambiguous messages on
malaria diagnosis. BMJ 2007, 334:489.

31. Ngasala B, Mubi M, Warsame M, Petzold MG, Massele AY, Gustafsson LL,
Tomson G, Premji Z, Bjorkman A: Impact of training in clinical and
microscopy diagnosis of childhood malaria on antimalarial drug
prescription and health outcome at primary health care level in
Tanzania: a randomized controlled trial. Malar J 2008, 7:199.

32. Mukanga D, Tibenderana J, Peterson S, Pariyo G, Kiguli J: Access,
acceptability and utilization of community health workers using
diagnostics for case management of fever in Ugandan children: a cross
sectional study. Malar J 2012, 11:121.

doi:10.1186/1475-2875-12-293
Cite this article as: Mubi et al.: Malaria diagnosis and treatment
practices following introduction of rapid diagnostic tests in Kibaha
District, Coast Region, Tanzania. Malaria Journal 2013 12:293.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Mubi et al. Malaria Journal 2013, 12:293 Page 8 of 8
http://www.malariajournal.com/content/12/1/293


	eCommons@AKU
	January 2013

	Malaria diagnosis and treatment practices following introduction of rapid diagnostic tests in Kibaha District, Coast Region, Tanzania
	M. Mubi
	D. Kakoko
	B. Ngasala
	Zul Premji
	S. Peterson
	See next page for additional authors
	Recommended Citation
	Authors


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Setting of the study
	Sample and sampling process
	Data collection
	Data analysis
	Ethical approval

	Results
	Profile of health facilities, health workers and patients
	Malaria diagnosis and prescription practices
	Perceptions of health workers and patients about malaria diagnosis and treatment

	Discussion
	Limitations

	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

