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Abstract

practices at two sites in rural Tanzania.

according to national treatment guidelines.

overall malaria case management.

Background: Improving malaria case management is partially dependent on health worker compliance with
clinical guidelines. This study assessed health worker factors associated with correct anti-malarial prescribing

Methods: Repeated cross-sectional health facility surveys were conducted during high and low malaria
transmission seasons in 2010 and collected information on patient consultations and health worker characteristics.
Using logistic regression, the study assessed health worker factors associated with correct prescription for
uncomplicated malaria defined as prescription of artemisinin-based combination therapy (ACT) for patients with
fever and Plasmodium falciparum asexual infection based on blood slide or malaria rapid diagnostic test (RDT)

Results: The analysis included 685 patients with uncomplicated malaria who were seen in a health facility with ACT
in stock, and 71 health workers practicing in 30 health facilities. Overall, 58% of malaria patients were correctly
treated with ACT. Health workers with three or more years' work experience were significantly more likely than
others to prescribe correctly (adjusted odds ratio (@OR) 2.9; 95% confidence interval (Cl) 1.2-7.1; p=0.019). Clinical
officers (@OR 2.2; 95% ClI 1.1-4.5; p=0.037), and nurse aide or lower cadre (aOR 3.1; 95% Cl 1.3-7.1;, p=0.009) were
more likely to correctly prescribe ACT than medical officers. Training on ACT use, supervision visits, and availability
of job aids were not significantly associated with correct prescription.

Conclusions: Years of working experience and health worker cadre were associated with correct ACT prescription
for uncomplicated malaria. Targeted interventions to improve health worker performance are needed to improve

Keywords: Uncomplicated malaria, Correct prescription, Artemisinin combination therapy

Background

Effective treatment of malaria patients is a cornerstone
of global control efforts to reduce malaria morbidity and
mortality. However, effective malaria case management
depends on early recognition of signs and symptoms as
well as the clinical skills of the health worker. In most
malaria-endemic areas, management of malaria patients
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is determined by the clinical presentation and, where
possible, laboratory or rapid diagnostic test confirmation
[1]. Many countries use evidence-based clinical practice
guidelines to help health workers assess, diagnose and
treat patients with malaria. To implement treatment
guidelines, common strategies are to provide health
workers with in-service training, printed copies of the
new malaria treatment guidelines, and wall charts and
other job aids, as well as providing supportive supervi-
sion on a regularly scheduled basis. Despite training, job
aids and supervision, health workers have often do not
follow recommended guidelines because of shortage of
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drugs, financial influences, patient load, patient de-
mands, lack of materials and prescribing attitude [2-6].
Different types of treatment error were reported, each
with different assumed clinical consequences [7]. For
example, treatment with an anti-malarial drug that is
effective but not recommended by the guideline has
been recognized as a common error in some studies [7].
Other studies have documented that clinical practices
can be influenced by factors other than treatment rec-
ommendations, such as age of the patient and suspected
concurrent conditions [8].

Improving health workers’ compliance with treatment
guidelines remains critical to the success of any new
drug policy. In Tanzania, as in many sub-Saharan coun-
tries, effective implementation of clinical guidelines is
a critical challenge, especially for malaria, which is a
leading cause of child morbidity and mortality [9,10].
This challenge is particularly relevant today because
new policies are being implemented that recommend
artemisinin-based combination therapy (ACT), and
parasitological confirmation with malaria rapid diagnos-
tic tests (RDT) or blood slide microscopy. ACT is more
expensive and has more complex dosing regimens than
previously used anti-malarials. However, there are rela-
tively few reports on the quality of clinical practice fol-
lowing implementation of ACT policy in Africa [11,12],
particularly those focusing on factors specific to health
workers.

The INDEPTH Network Effectiveness and Safety
Studies of Anti malarial Drugs in Africa (INESS)
implemented health systems studies using the systems
effectiveness framework to evaluate ACT in the rou-
tine health system. Separate modules were used for
assessing each dimension of the framework (access,
diagnostic targeting, provider compliance and patient
adherence) [13]. As part of this effort, INESS con-
ducts assessments of the quality of malaria case man-
agement using a series of health facility surveys to
evaluate ACT prescribing patterns among patients
with and without parasitologically confirmed uncom-
plicated malaria. This paper presents findings from an
assessment of the quality of malaria case management
and health worker factors associated with correct pre-
scription of ACT for management of uncomplicated
malaria patients in rural health facilities in Tanzania.

Methods

Study area

The study was conducted in Rufiji and Ifakara Health
and Demographic Surveillance System (HDSS) sites.
Rufiji HDSS is situated in Rufiji District, Coast Region,
with a catchment population of approximately 85,000
people living in 16,000 households [14]. Ifakara HDSS is
situated in and covers parts of Kilombero and Ulanga
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Districts in Morogoro Region. Ifakara HDSS site consti-
tutes more than 99,000 people, living in 28,000 scattered
rural households [15]. The two HDSS sites have higher
malaria transmission during the major rainy season, usu-
ally occurring between March and June annually. Mal-
aria transmission in these study areas is endemic with
seasonal fluctuations. Malaria parasitaemia is also most
prevalent during a period of long rain from March to
June.

Health services in Tanzania are provided by the gov-
ernment and non-government organizations; over 70%
of health facilities are in rural areas where the majority
of the population lives [16]. Levels of health care delivery
in Tanzania start with home/village/community primary
health care post, pharmacy, and drug stores, including
accredited drug dispensing outlets (ADDO), followed by
dispensaries, health centres, district hospitals, regional
hospitals and the highest level is referral/consultant
hospital [16]. The Rufiji HDSS has 24 health facilities in
their surveillance area (one non-government hospital,
two health centres and 21 dispensaries) while in Ifakara
HDSS there are 14 health facilities (two health centres
and 12 dispensaries) [13]. A dispensary caters for be-
tween 6,000 to 10,000 people and supervises all the vil-
lage health posts in its ward; a health centre is expected
to cater for 50,000 people, which is approximately the
population of one administrative division [17]. A dis-
pensary has medical assistant/clinical officers, assistant
clinical officers, and lower cadres (nurse or nurse mid-
wife, rural health assistant and nurse aide) while a health
centre has a medical assistant/assistant medical officer/
clinical officer, an assistant clinical officer and lower
cadres. The hospital has a good mix of qualified staff of
different specialism and experiences, including graduate
medical officers, medical assistant/assistant medical offi-
cer/clinical officers, assistant clinical officers and lower
cadres [17].

Sample size and power calculations

Sample size was calculated based on the assumption of
75% of malaria patients are treated with ACT and design
effect of 2. The target sample size was 720 patients
per HDSS to estimate the population of those with
uncomplicated malaria correctly treated with ACT with
10% precision, assuming 20% of all patients present
with uncomplicated malaria. All government and non-
government health facilities providing outpatient care
during the survey within HDSS areas were included (17
in Rufiji and 14 in Ifakara) and 7 health facilities were
not operating during the survey. Investigators visited
each facility for two to three days and collected informa-
tion on attending patients. All patients attending for ini-
tial illness at the health facility on the days of the survey
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were eligible. Health workers were following the national
guidelines for diagnosis and treatment of malaria.

Study design and data collection

This was a two sets cluster survey were conducted: one
in high malaria transmission season (March, 2010) and
another in low malaria transmission season (November
2010), where a cluster was defined as all patient consul-
tations performed in a health facility on the one day of
survey during regular working hours. The survey was
conducted in all outpatient health facilities licensed to
prescribe ACT (artemether-lumefantrine, AL) within the
Rufiji and Ifakara HDSS sites.

Twenty interviewers and two supervisors were trained
together on survey procedures and blood slide collection
in a classroom setting and then practiced these activities
in test health facilities which were different from those
surveyed in the study. At health facilities, all health
workers performing patient consultation on the day of
survey were given an identification number. All outpa-
tients presenting for initial consultation on the day of
survey, and who consented to participate in the survey,
were interviewed prior to leaving the health facility.
Patients eligible for the survey were asked to provide
informed consent. All patients who consented were in-
cluded in the survey and given a study identification
card with their study identification number. The health
workers seeing a consented patient noted their initials
and health worker identification number on the patient’s
study identification card as well the patient’s medical
record (file) number. In the laboratory, the patient iden-
tification number on the study identification card was
used to label any extra blood slides made for the patient.

When the patient was ready to leave the health facility
after visiting the laboratory and pharmacy as needed, the
surveyor interviewed the patient and collected a blood
smear (if a blood smears had not been done in the la-
boratory). The interview was used to determine if pa-
tients had understood the information provided by the
health worker regarding diagnosis, referral, treatment,
follow-up, and home care. All information and pre-
scribed medications were recorded on a standardized
questionnaire.

At the end of the survey day all health workers who
had performed patient consultations were interviewed to
collect information on their demographics, cadre, pre-
service and in-service training, work experience, access
to printed copies of the national malaria treatment
guidelines and wall charts, and exposure to supervision
in the preceding six months. Finally, a health facility as-
sessment was undertaken to record the availability of AL
and other anti-malarials on the survey day and in the
previous three months, malaria diagnostics and any
displayed case-management wall charts.
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Definition

Uncomplicated malaria in this analysis was defined as ei-
ther: 1) history of fever in the previous 48 hours; or 2)
presence of fever at the time of presentation, both con-
firmed by blood slide or RDT positive for malaria infec-
tion. For children aged two to 59 months, fever or
history of fever in the previous 48 hours was also con-
sidered a clinical diagnosis of uncomplicated malaria
according to integrated management of childhood illness
classification, if a blood slide or RDT was unavailable or
not done. Correct prescription of ACT was defined as
prescription of AL for patients with a qualifying diagno-
sis of uncomplicated malaria as described above.

Data management and analysis

Data were double entered into EPIDATA version 3.1
[18] and validated by checking completeness and
consistency. The analyses were performed using STATA
Version 11.0 [19], using survey procedures that account
for clustering and stratification. All percentages and
odds ratios reported are population-average estimates
which have been adjusted to take into account the clus-
tering of the study design.

The outcome variable in this analysis was patients with
uncomplicated malaria correctly prescribed an ACT
and the determinant/explanatory variables were health
worker factors: health worker cadre, in-service training,
having three or more years’ working experience, supervi-
sion visit in previous six months, age of health worker,
and availability of job aids. In-service training was classi-
fied into two groups: first, health workers trained on ei-
ther malaria case management, integrated management
of childhood illness (IMCI) or use of new anti-malarials;
and, second, health workers’ who were not trained in
any of the above three categories. Availability of job aids
included possession of the printed national malaria treat-
ment guideline and wall chart that described the current
treatment recommendations. Availability of job aids
was assessed by observation by the study team. Ages of
health worker were classified into three groups: age
below or 35, 36 to 60 and finally health worker with age
above 60.

To identify health worker factors associated with cor-
rect prescribing practices, treatment practices were
analysed at all health facilities with AL on the survey
day. The outcome variable in logistic regression model
was coded “1” if a patient with uncomplicated malaria
was correctly prescribed an ACT and “0” if a patient
with uncomplicated malaria had not received a correct
prescription of ACT. Health worker factors suspected to
be associated with correct prescription of ACT for un-
complicated malaria were identified in the multivariate
model.
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The analysis used data from both seasons and
employed both descriptive and analytical statistics. Fre-
quency distribution of responses by categories of each
variable were calculated and presented. Further analysis
was performed in multivariable fashion using logistic re-
gression to assess health worker factors associated with
correct prescribing of ACT for uncomplicated malaria.
Explanatory variables were selected for inclusion in the
multivariate logistic regression automatically regardless
of the significance status in the univariate analysis be-
cause all explanatory variables are of interest. The model
was checked for statistical interactions and adequacy
before being approved as final. An alpha level of 0.05
was used for all tests of significance. The study did not
consider children aged below two months or children
weighing below five. Because the guideline for manage-
ment of malaria indicates children weighing below five
kilogram or age below 2 months are not recommended
for AL [1].

Ethical approval

Ethical approval for this study was received from the
Ifakara Health Institute Ethical Review Board (IHI/IRB/
No.A67-2009) and national ethical clearance.

Results

Patient characteristics

Figure 1 presents details of patients included in analysis.
Data were collected from 31 health facilities and analysis
is based on 685 patients with uncomplicated malaria
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seen in 30 health facilities with ACT in stock on the day
of survey. A total of 846 patients were excluded from
analysis. Pregnant women (N =60), patients without
uncomplicated malaria (N =681) and patients with un-
complicated malaria seen in a health facility without
ACT in stock (N =105) were excluded from the analysis
(Figure 1). More than half (54%) of the patients with un-
complicated malaria were children under five and 55%
were females (Table 1). Thirty-four per cent were diag-
nosed by either microscopy or RDT while 66% were
clinically diagnosed.

Malaria treatment received by patients

Overall, just over half (58%) of patients with uncompli-
cated malaria seen in health facilities with ACT in stock
received an ACT (Table 1). Quinine, a second-line treat-
ment for uncomplicated malaria was given to 10% of all
patients. Only 1% received sulphadoxine-pyrimethamine
(SP) in place of the first-line treatment and 31% of
malaria patients received no anti-malarial drug. Sixty six
percent of patients seen by nurse and lower cadres
were prescribed by ACT and 41% seen by medical
officer were prescribed ACT. The national malaria
treatment guidelines recommend presumptive treat-
ment of a fever with ACT for children under five
who cannot be closely monitored and when malaria
tests are not available, only half (51%) of patients
who were clinically diagnosed were prescribed ACT
(Table 1).

All patients enrolled in health
facility survey (N=1531)

Excluded from analysis
(N=846)

Patient with uncomplicated malaria seen in
health facility with ACT in stock included in
analysis (N=685)

Patients without uncomplicated
malaria (N=681)

stock (N=105)

Patients with uncomplicated malaria
seen in a health facility without ACT in

Pregnant women (N=60)

Figure 1 Inclusion of patients in the analysis.
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Table 1 Patient characteristics and ACT prescription by patients characteristics included in analysis
Patient demographic n/N % 95%ClI
Patient age
Mean age in years (range) 11 (0-80)
Children under 5 years 370/685 54.0 50.3-57.8
5 years and above 315/685 46.0 42.3-49.7
Patient gender
Female 373/685 545 51.0-579
Male 312/685 455 42.2-49.0
Type of malaria diagnostic
Patient diagnosed by microscopy 115/685 16.8 10.8-25.2
Patient diagnosed by mRDT 114/685 16.6 11.1-243
Patient diagnosed clinically 456/685 66.6 56.6-75.2
Patient treatment
Patient prescribed ACT 398/685 58.1 51.9-64.1
Patient prescribed ACT by age
Under 5 219/370 59.2 51.9-66.1
5 and above 179/315 56.8 49.6-63.8
Patient prescribed ACT by type of diagnostic
Diagnosed by microscopy 70/115 60.9 48.5-72.0
Diagnosed by mRDT 95/114 833 72.9-90.3
Clinically diagnosed 233/456 511 42.8-594
Patient prescribed ACT by health worker cadre
Seen by medical officer 13/32 40.6 27.8-549
Seen by clinical officer 276/488 506 48.6-64.2
Seen by nurse and lower cadre 109/165 66.1 56.5-74.5
Patient prescribed with Non-ACT 287/687 419 35.9-48.2
SP 5/685 0.7 0.3-2.1
Quinine 71/685 104 74-143
Other anti-malarial 1/685 0.1 0.02-1.1
Not prescribed with any anti-malarial 210/685 30.7 27.2-343

Health facility and health worker characteristics

Few health facilities had both malaria diagnostic micros-
copy and RDT (Table 2). At the time of the survey, field
staff verified that ACT was in stock in 94% of health fa-
cilities surveyed. Seventy-one per cent of the patients
with uncomplicated malaria seen in health facility with
ACT in stock were seen by a medical assistant, clinical
officer or clinical assistant, only 5% of patients were seen
by a medical officer and 67% were seen by health
workers who had received in-service training. Seventy-
seven per cent of patients were seen by a health worker
with three or more years’ working experience. Twenty-
two per cent of patients were seen by health workers
who had received at least one supervision visit in the
previous six months and 42% of patients were seen by
health workers who had job aids in possession. While
19.6% patients were seen by health workers age below or

35, 75% were seen by health workers aged 36 to 60 and
only 5.4% were seen by health worker aged above 60
(Table 2).

Health worker factors associated with correct prescription
of ACT

Table 3 presents factors health worker factors associated
with correct prescription of ACT. Patients seen by a
clinical officer and nurse or lower cadre health worker
had significantly higher odds of correctly getting an
ACT than patients seen by a medical officer. Health
workers with three or more years’ work experience had
significantly higher odds of correctly prescribing ACT
(adjusted OR =2.9, 95%CI: 1.2-7.1). In-service training,
supervision visit and availability of job aids for health
workers were not associated with prescribing ACT.
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Table 2 Health facility and health worker characteristics
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n/N % 95%Cl
Availability of malaria diagnostic
HF with microscopy 6/30 200 7.7-386
HF with mRDT 18/30 60.0 406-77.3
HF with both microscopy and mRDT 6/30 20.0 7.7-386
Health workers
Medical officer 6/71 84 32-275
Clinical officer 40/71 56.3 44.0-68.1
Nurse aide and lower cadre 25/71 352 24.2-47.5
Patient seen by health worker(Age)
Patient seen by Health workers with age below and equal 35 134/685 196 12.3-29.8
Patient seen by health workers with age 35-60 514/685 75.0 64.9-83.0
Patient seen by health workers with age above 60 37/685 54 26-110
Patient seen by health worker (cadre, experience, training and job aids)
Patient seen by a medical officer 32/685 4.7 2490
Patient seen by a clinical officer 488/685 712 60.5-80.0
Patient seen by nurse aide or lower cadre 165/685 24.1 15.9-34.8
Patient seen by HW with 3 or more years’ experience 525/685 76.6 68.0-83.5
Patient seen by HW who had supervision visit in the previous 6 month 153/685 223 15.0-320
Patient seen by HW who received in-service training in malaria case management* 458/685 66.9 554-76.6
Patient seen by HW with malaria case management job aid** 289/685 422 30.7-54.5

*In-service training includes malaria case management, integrated management of childhood illness (IMCI), or use of new anti-malarials.

**Job aids include possession of the national malaria guideline and wall chart.

Discussion

This study aimed to assess a limited range of health
worker factors possibly associated with correct ACT pre-
scribing practices at health facilities. The findings pro-
vide some explanations to help understand predictors of
correct prescription of ACT for uncomplicated malaria.
ACT was more commonly prescribed by clinical officers,
nurse aides or lower cadres than by medical officers.
This finding was similar to that observed during the era
of SP policy in Kenya [20] and chloroquine policy in
Benin [6]. Findings agreed with findings from the study
by Zurovac et al. in Kenya in which nursing aides who
are considered less trained compliance much more
closely to treatment guidelines than clinical officer [20].
Several reasons may explain these results. First, there are
always more lower level cadres health workers (clinical
officers, nursing aide and lower cadre) in rural health fa-
cilities who interface with patients with common ill-
nesses compared to doctors or medical officers. This is
because the health sector is facing a serious human re-
source crisis that negatively affects the ability of the
sector to deliver quality services. There is a severe short-
age of human resources at all levels, particularly in rural
districts [21]. Medical officers are more frequently
involved in administrative work and at hospital level

where referral cases are expected. For malaria, this could
mean patients who did not respond well to first line
treatment at lower level of care i.e. dispensary or health
center hence sent to hospitals for further management.
This may explain the significant findings of medical offi-
cer for prescribing other than ACT for patients with un-
complicated malaria.

Second, clinical officers and nursing aides or lower
cadres may be better at following clinical algorithms be-
cause they have less of a ‘medical vocabulary’ of alterna-
tive diagnoses and treatments that might interfere with
the simple ‘fever (and a positive test) = malaria’ concept
upon which the guideline is based. Third, medical offi-
cers and, to a lesser extent, clinical officers, may have
been taught that their clinical judgment can and ought
to override guidelines. Indeed, they may view guidelines
as suggestions, rather than rules that should be followed
systematically. Furthermore, findings reveal that clinical
officers and nurse aides or lower cadres commonly per-
form consultations and follow recommended guidelines
than medical officers in rural areas of the formal health
system, as has been reported in other settings [20].

Effective ACT prescribing for uncomplicated malaria
was considerably below the Roll Back Malaria (RBM)
target of 80% of uncomplicated malaria treated with
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Table 3 Health worker factors associated with correct prescription of ACT (N = 685)

Univariate Multivariate
Variable Unadjusted odds ratio P-value Adjusted odds ratio P-value
(95% ClI) (95% CI)
Health worker cadre
Seen by medical officer Ref Ref
Seen by a clinical officer 1.9(0.99-3.63) 0.051 2.2(1.05-4.49) 0.037
Seen by a nurse aide or lower cadre 2.8(1.41-5.73) 0.004 3.1(1.34-7.12) 0.009
Working experience,
Seen by HW with less than 3 years work experience Ref Ref
Seen by HW with 3 or more years’ work experience 2.7(1.30-5.65) 0.008 2.9(1.20-7.10) 0.019
Supervision visit
Seen by HW who had no supervision visit Ref Ref
Seen by HW who had supervision visit in the previous 6 months 0.8(0.42-1.48) 0.460 1.3(0.55-3.22) 0515
In-service training
Seen by HW who not received in-service training Ref Ref
Seen by HW who received in-service training in case management 1.3(0.77-2.09) 0.343 1.1(0.57-1.83) 0.942
Job aids
Seen by HW with no malaria case management job aid Ref Ref
Seen by HW with malaria case management job aid 1.3(0.79-2.09) 0313 1.1(0.63-1.83) 0.788
Age of health worker
Seen by HW aged below 35 or 35 Ref Ref
Seen by HW aged 36-60 1.3(0.68-2.35) 0450 0.9(047-1.78) 0.791
Seen by HW aged above 60 1.0(0.46-2.25) 0974 1.0(049-2.15) 0.948

ACT. The study conducted by Ucakacon et al in
Uganda in which proportion of prescriptions conforming
to Uganda treatment policy was higher at 88% of un-
complicated malaria being prescribed AL [22]. In Kenya
and Zambia poor quality treatment practices were ob-
served at public and mission facilities soon after ACT
was introduced as first-line treatment, though subse-
quent studies, up to five years later, showed improve-
ments in the proportion of patients that were prescribed
and received ACT [11,12,23]. As found elsewhere, the
proportion of patients that were prescribed or received
an ACT seems low given the broad availability of ACT at
health facilities [11,12,23-26]. Hence, there is a great
need to improve the quality of malaria case management
for uncomplicated malaria in rural Tanzania, with a
greater emphasis on health worker compliance with clin-
ical guidelines.

Health workers who had three or more years’ working
experience were significantly more likely to correctly
prescribe ACT in health facilities with ACT than health
workers with less than three years’ working experience.
This finding however contrast with from study by
Ucakacon et al. in Uganda in which health workers who
had been in service for a shorter time period were more

likely to conform to the policy as those who had been in
service longer [22]. Several reasons may explain why
having more working experience was associated with
correct prescribing of ACT. The first is related to health
workers’ training. A health worker experienced in caring
for patients may have been more likely to be trained on
malaria case management, which includes the use of
new anti-malarials, and more likely to prescribe correct
ACT of interest during the survey. Indeed, theoretically,
the working experience might improve health worker
performance, but still might have had enough impact to
overcome differences between well-performing health
workers who were not having three or more years of
caring patients and poorly performing health workers
with less three years of working experience. Secondly,
perhaps through years of experience they came to
trust the recommended medicine for management of
uncomplicated malaria after having seen patients’ good
clinical response following its use. They may also have
been more likely to be aware of the prevailing resist-
ance to previously used anti-malarial drugs. Finally
they might have had several mentoring visits in the
course of their practice, and hence more confidence in
prescribing drugs.
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The lack of association of in-service training and cor-
rect prescribing of ACT is consistent with other studies
[6,27-29] and there are several possible explanations.
First, the quality of training may have been inadequate.
Although the study has no evaluation of the courses,
may be they used adult teaching methods and were
mostly of an inadequate duration. Perhaps the short time
dedicated to clinical practice diminished the training ef-
fectiveness. Secondly, health workers who were trained
in-service may have been too few to detect an important
difference. However, this explanation is unlikely because
the estimated odds ratio was substantially higher than 1.
A third possible explanation for the lack of association
between in-service training and correct prescribing is
that training improves knowledge, but knowledge is
not sufficient on its own to change clinical perfor-
mance. The study failed to find an association between
in-service training and correct prescribing of ACT is
consistent with other studies showing that correct
knowledge does not necessarily translate into correct be-
haviour [28,30]. In the study conducted in Kenya on
health worker performance found that in-service train-
ing alone may not be adequate to improve health worker
prescribing, inclusion of supervision and post-training
follow-up should be considered in clinical practice
change initiative [29]. Finally, better prescribing of ACT
practices could not be attributed to any routine ACT
implementation activities (in-service training, guidelines,
wall charts). The reviews of previous studies with similar
design, as well as systematic reviews of other interven-
tional trials on the use of medicines in developing coun-
tries, commonly reported a mixed association between
in-service training and health worker performance, and
sometimes, as in this study, no association was found
with in-service training [8,31].

Limitations

This study had several important limitations. First, the
method of directly observing health workers may have
influenced their performance either making them anx-
ious or motivating them to perform better than usual
As one study found, most health workers reported the
presence of observers either had a small positive effect
or had no effect on their performance [31] since the
study used field workers who were local residents of the
study areas, the observer’s bias would be minimal. Sec-
ond, the study had only limited details of the training of
health workers on the new treatment guidelines, so
could not qualitatively describe how it might have af-
fected correct use of ACT. Third, the evaluation of the
quality of supervision was not very detailed. There is a
need to conduct further studies to assess other aspects
of the malaria treatment like dosage prescribed by health
workers and proper drug administration.
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Conclusions

Health workers with three or more years’ experience car-
ing for malaria patients and lower cadre were significant
predictors of correct ACT prescription. Although in-
service training, supervision visit and availability of job
aids did not seem to improve correct use of ACT, we do
not imply that training, supervision visit and job aids are
unimportant components of the health worker perform-
ance, but rather are concerned by the scarcity of evi-
dence from well-designed studies that supports these
commonly used interventions. Targeted interventions to
improve health worker performance need to be devel-
oped and tested to improve overall malaria case manage-
ment. Interventions above and beyond in-service
training, supervision, job aids, etc. will need to be tai-
lored to the specific needs of newly qualified providers
(less than three years’ working experience) and medical
doctors. Improving malaria case management will be re-
quired to reach Roll Back Malaria goal of “near zero”
malaria deaths by 2015.

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

Authors’ contributions

MS wrote the manuscript first draft, MIM supervised fieldwork, revised the
paper and contributed to the discussion. MS, MN and DK analysed data,
revised manuscript and contributed to the discussion. MA, RK, SA and DS
revised the paper and contributed to discussion. All authors read and
approved the final manuscript.

Acknowledgements

We are thankful to the Bill and Melinda Gates Foundation for funding this
research. The authors acknowledge all members of the survey teams who, at
times, risked their personal safety to ensure the completion of the fieldwork;
INDEPTH Network through INESS Project Secretariat for support, coordination
and technical assistance. We acknowledge the very important contribution
of Jacek Skarbinski and Patrick Kachur from the Centers for Disease Control
and Prevention, Atlanta, USA for technical guidance. Finally, we acknowledge
the field workers and supervisors who contributed to the collection and
analyses of these data including Liberati Kahumba, Mahmood Kamusi, Iddi
Mkilalu and Stephen Magwanja.

Author details

'Ifakara Health Institute, P.O. Box 78373, Dar es Salaam, Tanzania. 2INDEPTH
Network Effectiveness and Safety Studies of Antimalarial in Africa (INESS),
Accra, Ghana. Swiss Tropical and Public Health Institute, Socinstrasse 57,
CH-4002, Basel, Switzerland. 4University of Basel, Petersplatz 1, CH-4003, Basel,
Switzerland.

Received: 9 July 2013 Accepted: 16 September 2013
Published: 21 September 2013

References

1. Ministry of Health and Social Welfare: Guideline for the management of
malaria for health service providers. Dar es Salaam, Tanzania: United Republic
of Tanzania; 2006.

2. Nicholas DD, Heiby JR, Hatzell TA: The quality gssurance project:
introducing quality improvement to primary health care in less
developed countries. Qual Assur in Health Care 1991, 3:147-165.

Kelly JM: Determinants of clinical performance among community health
workers in Siaya district, Kenya. In 129th Annual meeting of the american
public health Association. AtlantaAtlanta, USA; 2001.



Selemani et al. Malaria Journal 2013, 12:334
http://www.malariajournal.com/content/12/1/334

20.

21.

22.

23.

24

25.

26.

Naimoli J, Rowe AK, Lyaghfouri A, Larbi R, Lamrani LA: Effect of the
integrated management of childhood illness strategy on health care
quality in Morocco. Intern J for Qual in Health Care 2006, 18:134-144.
WHO: Drug supply management. 2nd edition. Geneva, Switzerland: WHO;
2001.

Rowe AK, Onikpo F, Lama M, Cokou F, Deming MS: Management of
childhood illness at health facilities in Benin: problems and their causes.
Americ J of Public Health 2001, 91:1625-1635.

Rowe AK, Onikpo F, Lama M, Deming MS: Risk and protective factors for
two types of error in the treatment of children with fever at outpatient
health facilities in Benin. Intern J of Epidemiol 2003, 32:296-303.

Dodoo ANO, Fogg C, Asiimwe A, Nartey ET, Kodua A, Tenkorang O, Afori-
Adjei D: Pattern of drug utilization for treatment of uncomplicated
malaria in urban Ghana following national treatment policy change to
artemisinin-combination therapy. Malar J 2009, 8:2.

Roll back malaria-Malawi country profile internet website.; 2012. accessed
March 1, 2012 from http://mosquito.who.int/bin/rbm/countryprofile.
Mulligan JA, Mandike R, Palmer N, Williams H, Abdulla S, Bioland P, Mills A:
The costs for changing national policy: lessons from malaria treatment
policy guideline in Tanzania. Trop Medic intern Health, 11:452-461.
Zurovac DNM, Sipilanyambe N, Chanda P, Hamer DH, Simon JL, Snow
RW: Paediatric malaria case management with artemether-
lumefantrine in Zambia: a repeated cross sectional study. Malar J
2007, 6:31.

Zurovac D, Ndhlovu M, Sipilanyambe N, Chanda P, Hamer DH, Simon JL,
Snow RW: Translation of artemether-lumefantrine treatement policy into
paediatric clinical practice: an early experience from Kenya. Trop Medic
and Intern Health 2008, 13:99-107.

Khatib RA, Selemani M, Mrisho GA, Masanja IM, Amuri M, Njozi M, Kajungu
D, Kuepfer I, Abdulla SM, de Savingy D: Access for artemisinin-based anti-
malarial treatment and its related factors in rural Tanzania. Malar J 2013,
12:155.

Rufiji DSS, Tanzania Ministry of Health: Tanzania essential health interventions
project. Adult morbidity and mortality project- indepth monograph.; 2011.
accessed on 24th May 2011 from. http://www.indepth-network.org/
dss_site_profiles/rufiji.pdf

Ifakara DSS: Tanzania.; 2011. access at http//www.indepth-network.org/
dss_site_profiles/Ifakaraprofile pdf on 24th May.

Ministry of Health and Social Welfare: Annual health statistical abstract. Dar
es Salaam, Tanzania: United Republic of Tanzania; 2008.

Ministry of Health and Social Welfare: National health policy. Dar es Salaam,
Tanzania: United Republic of Tanzania; 1990.

The EpiData Association: EpiData software. Odense, Denmark: Epidata
Association; 2004.

StataCorp: Stata: release 11. Statistical software college station. Texas, USA:
StataCorp; 2009.

Zurovac D, Rowe A, Ochola S, Midia B, English M, Snow RW: Predictors of
the quality of health worker treatment practices for uncomplicated
malaria at government health facilities in Kenya. Int J Epidemiol 2004,
33:1080-1091.

Musau S, Chee G, Patsika R, Malangalila E, Chitama D, Van Praag E, Schettler
G: Tanzania health system assessment. In Health systems 20/20 project.
Bethesda, MD: Abt Associate Inc; 2011.

Ucakacon PS, Achan J, Kutyabami P, Odoi AR, Kalyango NJ: Prescribing
practices for malaria in a rural Ugandan hospital: evaluation of a new
malaria treatment policy. Afric Health Sc 2011, 11(51):553-559.

Juma E, Zurovac D: Changes in health workers’ malaria diagnosis and
treatment practices in Kenya. Malar J 2010, 10:1.

Wasunna B, Zurovac D, Goodman CA, Snow RW: Why don't health workers
prescribe ACT? A qualitative study of factors affecting the prescription of
artemether-lumefantrine. Malar J 2008, 7:29.

Zurovac D, Tibenaderana JK, Nankabirwa J, Ssekitooleko J, Njogu JN,
Rwakimara JB, Meek S, Talisuna A, Snow RW: Malaria case-management
under artemether-lumefantrine treatment policy in Uganda. Malar J 2008,
7:181.

Uzochukwu BSC, Chiegboka LO, Enwereuzo C, Nwosu U, Okorafor D,
Onwujekwe O, Uguru NP, Sibeudu FT, Ezeoke OP: Examining appropriate
diagnosis and treatment of malaria: availability and use of rapid
diagnostic tests and artemisinin-based combination therapy in public
and private health facilities in south east Nigeria. BMC Publ Health 2010,
10:486.

27.

28.

29.

30.

31

Page 9 of 9

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

Paredes P, Pena M, Flores-Guerra E: Factors influencing physicians’
prescribing behavior in the treatment of childhood diarrhea: knowledge
may not be the clue. Soc Sci Med 1996, 42:1141-1153.

Wasunna B, Zurovac D, Bruce J, Jones C, Webster J, Snow RW: Health
worker performance in the management of paediatric fevers following
in-service training and exposure to job aids in Kenya. Malar J 2010, 9:261.
Rowe AK, Hamel MJ, Flanders WD, Doutizanga R, Ndoyo J, Deming MS:
Predictors of correct treatment of children with fever seen at outpatient
health facilities in the Central African Republic. Am J Epidemiol 2000,
151:1029-1035.

Rowe AK, Lama M, Onikpo F, Deming MS: Health workers’ perceptions of
how an observer influences their practices during consultations with ill
children, Benin. Trop Doct 2002, 31:166-167.

doi:10.1186/1475-2875-12-334

Cite this article as: Selemani et al: Health worker factors associated with
prescribing of artemisinin combination therapy for uncomplicated
malaria in rural Tanzania. Malaria Journal 2013 12:334.

~
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 BiolVed Central
J



http://mosquito.who.int/bin/rbm/countryprofile
http://www.indepth-network.org/dss_site_profiles/rufiji.pdf
http://www.indepth-network.org/dss_site_profiles/rufiji.pdf
http://www.indepth-network.org/dss_site_profiles/Ifakaraprofile.pdf
http://www.indepth-network.org/dss_site_profiles/Ifakaraprofile.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study area
	Sample size and power calculations
	Study design and data collection
	Definition
	Data management and analysis
	Ethical approval

	Results
	Patient characteristics
	Malaria treatment received by patients
	Health facility and health worker characteristics
	Health worker factors associated with correct prescription of ACT

	Discussion
	Limitations

	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


