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Abstract: The World Health Organization aims at universal access to effective antimalarial treatment by the year
2015. Consequently, an enormous financial resource has been invested on Artemisinin Combination Therapy
(ACT))) subsidy. In Tanzania, strategies to increase access of artemether-lumufantrine (ALu) rural areas, where
the burden is highest, includes subsidy to the Faith-based Organisations (FBO) facilities and accredited drug
dispensing outlets (ADDOs). This study was done to assess the extent to which children suffering from malaria
access ALu from the private sector in rural areas. A total of 1,235 under fives randomly selected from 12 rural
villages were followed up at home on weekly basis for six months in Kilosa district in 2008. Using a structured
questionnaire, caretakers were interviewed about the child’s history of fever in the past 7 days; type of treatment
given and the source. Baseline data were obtained on demographic characteristics, caretakers’ knowledge about
malaria and social economic indicators of the household. Of the 1,235 children followed-up, 740 care-seeking
visits were recorded, of which, 264 (35.7%) were made at government health facilities and nearly a quarter
(24.1%; 178/740) at ordinary shops that sell general merchandize including rice and sugar. Only 22% of the
caretakers sought care from FBO and ADDOs. While 686 (86.6%) of the episodes were treated with
antimalarials, only 319 (43%) received ALu, the recommended antimalarial. Majority (83%) of the visits made at
government facilities were prescribed with ALu compared to less than half who went to FBO facilities (40.0%)
and ADDOs (25.0%). In conclusion, this study has shown that less than a quarter of fever episodes suspected to
be malaria in rural areas were made at FBO facilities and ADDOs, of which, less than half were treated with
ALu. This shows that ALu subsidy to formal private sector does not adequately reach children in rural areas,
where the malaria burden is highest. This cast some doubts if the target of universal access to effective
antimalarial, by 2015, will be reached. There is need to consider enlisting the services of community health
workers in the efforts to improve access to ALu in rural areas. Further research is needed to explore providers’ /
dispensers’ preference for non-recommended antimalarials in the private sector and caretakers’ preference for
ordinary shops.
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Introduction
Nearly half of the world's population lives in geographic areas where malaria is present. In 2009,
about 243 million cases of malaria occurred worldwide claiming about 863,000 lives (WHO, 2009).
About 90% of these deaths occurred in Africa, and about 80% were among children under the age of
five. The main strategy for the reduction of these deaths is prompt treatment using effective drugs,
currently, Artemisinin-based combined therapy. The WHO target to achieve universal access to
effective antimalarials by the year 2015 (WHO, 2009). An enormous amount of fund has been raised
through the Global Fund for AIDS/HIV, Tuberculosis and Malaria (GF-ATM) in the effort to achieve
this goal, between 2003 and 2006 the amount of money earmarked for malaria interventions increased
by six-fold from 3 billion to 17 billion (WHO, 2009). However, these efforts are constrained by the
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inadequate health systems in many malaria endemic countries (Task force on health systems research,
2004). The health systems in these countries are characterised by poor infrastructure, human
resources as well as logistics and information systems. The rural remote areas in these countries are
affected most, partly because of the higher level of poverty (National Bureau of Statistics, 2002a) and
longer distance to health facilities compared to urban areas (Simba et al., 2010).
The change of malaria treatment policy from sulphadoxine-pyrimethamine (SP) to artemetherlumefantrine (ALu) in Tanzania saw the restriction in dispensing ALu in order to avoid misuse that
might lead to drug resistance (Price et al., 2006). At the time of this study, ALu was provided free of
charge in government facilities and subsidized price at the faith-based organization (FBO) facilities
and drug shops accredited to sell a selected number of prescription only drugs, the facilities are
known as ADDOs (Moon et al., 2009). Since 2010, ALu has been available at a subsidized price
through all registered dispensing outlets through subsidy at manufacturer’s level (Alba et al., 2010,
Arnold et al., 2012).
Despite the subsidized price strategy, access to ALu by children with fever suspected to be
due to malaria has been quite low. A survey conducted in 12 regions of Tanzania reported only 22%
of the children accessed ALu (MoHSW, 2008a). A study done in Kenya, soon after the implementation
of the drug policy change, reported only 10% of the febrile children accessed ACT, promptly
(Gitonga et al., 2008). The majority of children who had an access to ACT were the ones who sought
care from government health facilities, where services are provided free of charge for children.
However, more than half of the febrile children were not taken to government health facilities (Simba
et al., 2010). Several studies have reported caretakers’ preference for private facilities over government
facilities when seeking for care (Munguti, 1998; Noor et al., 2003; Rutebemberwa et al., 2009b) because
of convenience. Government health facilities have been reported to have long waiting times,
unfriendly provider-patient interactions and constant drug shortages.
This paper report findings from a study that was conducted to determine the extent to which
children suffering from malaria access subsidized ALu from the private sector in rural areas.
Materials and Methods
Study area
The study was conducted in Kilosa district in Tanzania between June and November 2008. Malaria
transmission in the district occurs throughout the year. The district has a population of about 488,000
people (National Bureau of Statistics, 2002b). There are 257 villages in the district of which 135 are in
rural areas. There were 71 health facilities in the district of which 61 were dispensaries, 7 health
centres and 3 hospitals (Kilosa District Council, 2008). Of these, Faith-based organisations (FBO) own
two hospitals, one health centres and nine dispensaries. There were 152 drug shops that were licensed
to sell non-prescription drugs; although this regulation was not always enforced. Six months prior to
this study, a new initiative was introduced in which about 92 drug shops in the district were
transformed into Accredited Drug Dispensing Outlets (ADDOs). Drug dispensers from these facilities
were trained on principles of drug dispensing before they were allowed to sell a selected number of
prescription-only drugs including ALu (Price et al. 2006), the only ACT available in the district
(MoHSW, 2008b). Whereas, government facilities provided the drug free of charge, FBO facilities and
ADDOs sold at a subsidised price. Drug shops and ordinary shops that sell general merchandize such
as rice and sugar also served as sources of antimalarials in the district, but did not stock ALu.
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Study design, sample size and selection
A total of 1,235 children under the age of five were followed up weekly for six months to establish the
source of treatment and the type of drugs, for those reported to have had fever suspected to be due to
malaria. At that time, the malaria treatment guidelines in the country recommended treating febrile
children with effective antimalarial, that was, ALu using presumptive diagnosis of malaria (MoHSW,
2006).
The sample size was calculated using 95% confidence interval +/-5% units, assuming a
proportion of 50%. A 10% addition was made for possible loss to follow-up and 38% as correcting
factor for clustering effect on village level (ICC=0.01), The sample size came to 583; and using a 2week incidence rate of 6% reported in Kilombero, Tanzania (Hetzel et al., 2008), we needed to followup 1,200 children for 16 weeks. Twelve villages were selected out of the 135 rural villages using
stratified random sampling whereby; three villages were selected from each of the four geographical
areas in the district which were wet-highland, dry-highland, wet-lowland and dry-lowland. From
each area, one village with a health facility and two villages without were selected. Children were
selected from the villages according to village population size. Village registers were updated and
used to select children, randomly, using Epi-Info, software. In the course of the study, 35 children
were replaced because they had either shifted to other villages or completed the age of five, making
the number of children followed up 1,235.
Data collection procedure
Three research assistants were recruited to collect baseline data that included demographic and socioeconomic data. Village health workers serving in the respective villages were recruited and trained
for one week on administration of a simple questionnaire. They followed up enrolled children at
home every Saturdays and Sundays to identify those who developed fever in the past 7 days to
establish the source of care, treatment received and the cost incurred, if any. Medical notes and drug
packets were used to ascertain the type of drug provided. Written informed consents were obtained
from the caretakers prior to interviews.
Data analysis
Data entry was done using EpiData 3.0 (EpiData Association. Odense, Denmark) and analysed using
STATA version 10.1 (Stata Corp., College station, TX, USA). Data validation was done through
double-entry and inconsistency check using frequency and two by two tables. Analysis was
performed on the type of drug received by source of care. The median expenditure on drugs was
analysed by source of care.
Ethical considerations
Ethical clearance was obtained from the Institutional Review Board of the Muhimbili University of
Health and Allied Sciences and permission to conduct the study was obtained from the regional,
district and village authorities.
Results
A total of 1,235 children were followed up for a six-month period, of which, a total of 970 episodes of
fever were recorded; 740 were first episodes. Since we were not able to establish whether 2nd and 3rd
episodes were new infection or recurrent we based the analysis on first episodes only. Table 1 shows
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that, of the 740 care-seeking visits, 264 (35.7%) were made at government health facilities. Nearly a
quarter (24.1%; 178/740) of the visits was made at ordinary shops. Less than a quarter of the visits
were made at FBO facilities (11.6%) and ADDOs (10.0%).
Table 1: Source of care for children suffering from fever suspected to be malaria
Source of care

Number of care-seeking visits made

Percent

Government

264

35.6

Ordinary Shops*

178

24.1

Home care with modern drugs

89

12.0

Faith-Based Organization facilities

86

11.6

Drug shops

36

4.9

Traditional healers/medicines

33

4.5

Accredited Drug Dispensing Outlets

28

3.8

General home care¥

24

3.2

Private health facilities

2

0.3

Total

740

100.0

Key: *-selling general merchandize such as sugar and rice; ¥-included tepid sponging and bathing

Of the 740 care-seeking visits, antimalarials were prescribed in 686 (86.6%) of the episodes (Table 2).
However, ALu was prescribed in only 319 (43%) of all the visits (Table 2). Whereas, in the majority of
the visits made at government health facilities children were prescribed ALu, in less than half of the
visits made at FBO facilities (40.0%) and ADDOs (25.0%), respectively, children received ALu.
Altogether, FBO facilities and ADDOs prescribed / dispensed about 36% (41/114) of the ALu received
by children.
Table 2: Type of drug prescribed or dispensed to febrile children
Type of drug Government FBO
ADDO
Others
Prescribed/
dispensed
n
%
n
%
n
%
n
%

Shops

Home care

Total

n

%

n

%

n

%

ALu

220

83

34

40

7

25

5

12

13

7.3

40

28

319

43

SP

11

4.2

9

10

8

29

12

28

79

44

35

25

154

21

Amodiaquine

5

1.9

14

16

2

7.1

17

40

48

27

20

14

106

14

Quinine

15

5.7

18

21

7

25

6

14

5

2.8

13

9.2

64

8.6

Antipyretic

3

1.1

1

1.2

1

3.6

2

4.7

20

11

17

12

44

5.9

Don’t know

6

2.3

7

8.1

2

7.1

0

0

1

0.6

10

7.1

26

3.5

Others

4

1.5

3

3.5

1

3.6

1

2.3

12

6.7

6

4.3

27

3.6

Total

264

100

86

100

28

100

43

100

178

100

141

100

740

100

The second commonest dispensed antimalarial was Sulphadoxine-Pyrimethamine (SP) (21.0%;
154/740) followed by amodiaquine (14.0%; 106/740). SP accounted for about one third (36.6%; 154/421)
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of the non-ALu prescriptions while Amodiaquine accounted for a quarter (25.2%; 106/421) of the
prescription. SP or amodiaquine was dispensed in the majority of the episodes (71.1%; 127/178) at the
ordinary shops, accounting for nearly half (48.9%; 127/260) of the non-recommended antimalarials
prescribed / dispensed. Incidentally, some of the ALu were dispensed at ordinary shops (7.3%;
13/178).
Caretakers reported paying for drugs in 628 of the episodes of which 34 of them were not able
to report the cost because payments were handled by someone else. The median expenditure on
drugs was highest in FBO facilities (median TSh 2500; range TSh 0-10,000) and lowest in government
facilities (median 0; range 0-3,100) (Table 3). The expenditure on drugs at ADDOs was higher (median
TSh 1,600) compared to drug shops (median TSh 900).
Table 3: Costs (in Tanzania shillings) incurred by caretakers at various drug outlets
Source of drugs
Number of Median
Mean
Minimum
caretakers
Faith-based organization facilities
86
2500
2815
0

Maximum
10000

Private facilities

2

500

2500

500

4500

Accredited Drug Dispensing Outlets

28

1600

1701

200

5000

Drug shops

36

900

1115

50

3000

Ordinary shops

178

500

878

0

8500

Government facilities

264

0

78

0

3100

Total/Average

594

200

805

0

10000

Key: US dollar 1 = Tanzanian Shillings 1,200

Discussion
This study has shown that FBO facilities and ADDOs prescribed / dispensed ALu in less than half of
the episodes of fever suspected to be due to malaria. A majority of the febrile children received SP or
amodiaquine drugs that were not recommended for treatment of uncomplicated malaria (WHO,
2009). This finding confirms previous studies where most of the patients attending private sector
facilities were reported to have received ineffective antimalarials (Chuma et al., 2009; Goodman et al.,
2007; Rutebemberwa et al., 2009a). The findings from this study is an indication that the strategy to
reduce the price of ALu through subsidy might not necessarily ensure access to ALu to febrile
children residing in rural areas, where the burden of malaria is the highest and the level of poverty is
equally high.
In relation to the findings of this study, it is plausible to ask the question; why caretakers
seeking care at FBO facilities and ADDOs where ALu is available at subsidized price were less likely
to get the drug? Accordingly, several reasons can be brought up to explain this finding. A study done
in Zambia reported health workers’ reluctance to prescribe ALu was due to concerns about drug
potency, side effects, or concerns about interruptions to the stock (Zurovac et al., 2005). The
availability of SP and amodiaquine in the market might also serve as an inducement for health
workers to prescribe the drug. Dispensers in drug shops are often guided by caretaker’s request for
specific drugs without necessarily having to produce a prescription (Goodman et al., 2007). On the
other hand, caregivers’ might have preferred alternative antimalarials due to the trust they have on
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the drugs and the relative low price compared to subsidized ALu. Drug shops are reported to honour
patients’ choice when dispensing medicines (Viberg, 2009).
This study has shown that majority of febrile children were taken to the private sector where
the majority preferred ordinary shops rather than FBO facilities and ADDOs. The low attendance at
FBO facilities is likely to be explained by the small number of FBO facilities in the district. In addition,
caretakers might have utilized FBO facilities less frequently because of the relatively high cost
charged in these facilities. The high cost has reportedly been attributed to the need to recover
operating costs (Njau et al., 2006). Low attendance to ADDOs might be explained by the location of
these facilities. ADDOs and drugs shops are normally located in semi-urban and urban areas, where
the high population density ensures a better income compared to rural areas. In addition, studies
have reported that people normally utilise facilities that are closer before opting for those that are far
away (Munguti, 1998; Noor et al., 2003). Since ordinary shops are relatively closer to people where
they don’t incur transport costs and they sell drugs at cheaper prices, caretakers’ preference for
ordinary shops is therefore not surprising. In addition to proximity and low prices, caretakers might
have preferred ordinary shops as a source of ‘first aid’. Caretakers have been reported to perceive
malaria as a mild condition and to resort to seeking care from ordinary shops and only go to other
facilities when the condition is perceived to be serious (Comoro et al., 2003; de Savigny et al., 2004;
Warsame et al., 2007).
Findings from this study can be generalised to other rural districts in the country and
elsewhere that shares similar characteristics to Kilosa district with respect to difficulty in reaching
health facilities due to rough roads, wide geographical areas, inadequate availability of drug shops
with large populations residing more than 5 km from a nearby public health facility.
Findings from this study should be interpreted with caution because not all episodes of fever
were due to malaria. The use of presumptive malaria diagnosis in this study might result into overdiagnosis of malaria. However, at the time of this study, the national malaria treatment guidelines
recommended treatment of malaria based on presumptive diagnosis of malaria. Further research is
needed now that rapid diagnostic tests have been introduced countrywide.
In conclusion, this study has shown that less than a quarter fever episodes suspected to be due
to malaria in rural areas were made at FBO facilities and ADDOs, of which, less than half were
treated with ALu. This shows that ALu subsidy to formal private sector does not adequately reach
children in rural areas, where the malaria burden is highest. This cast some doubts if the target of
universal access to effective antimalarial, by 2015, will be reached. Further research is needed to
establish the reasons for providers’ / dispensers’ preference for non-recommended antimalarials in
FBO facilities and ADDOs and caretakers’ preference for ordinary shops. Meanwhile, there is need to
consider enlisting the services of community health workers, residing in the rural areas, in the efforts
to improve access to ALu in rural areas, especially, those remote from health facilities.
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