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Abstract

Introduction

People in many low-income countries access medicines from retail drug shops. In Tanza-
nia, a public-private partnership launched in 2003 used an accreditation approach to
improve access to quality medicines and pharmaceutical services in underserved areas.
The government scaled up the accredited drug dispensing outlet (ADDO) program nation-
ally, with over 9,000 shops now accredited. This study assessed the relationships between
community members and their sources of health care and medicines, particularly antimicro-
bials, with a specific focus on the role ADDOs play in the health care system.

Methods

Using mixed methods, we collected data in four regions. We surveyed 1,185 households
and audited 96 ADDOs and 84 public/nongovernmental health facilities using a list of 17
tracer drugs. To determine practices in health facilities, we interviewed 1,365 exiting
patients. To assess dispensing practices, mystery shoppers visited 306 ADDOs presenting
one of three scenarios (102 each) about a child’s respiratory symptoms.

Results and Discussion

Of 614 household members with a recent acute illness, 73% sought outside care—30% at
a public facility and 31% at an ADDO. However, people bought medicines more often at
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ADDOs no matter who recommended the treatment; of the 581 medicines that people had
received, 49% came from an ADDO. Although health facilities and ADDOs had similar
availability of antimicrobials, ADDOs had more pediatric formulations available (p<0.001).
The common perception was that drugs from ADDOs are more expensive, but the differ-
ence in the median cost to treat pneumonia was relatively minimal (US$0.26 in a public
facility and US$0.30 in an ADDO). Over 20% of households said they had someone with a
chronic condition, with 93% taking medication, but ADDOs are allowed to sell very few
chronic care-related medicines. ADDO dispensers are trained to refer complicated cases to
a health facility, and notably, 99% of mystery shoppers presenting a pneumonia scenario
received an antimicrobial (54%), a referral (90%), or both (45%), which are recommended
practices for managing pediatric pneumonia. However, one-third of the dispensers need-
lessly sold antibiotics for cold symptoms, and 85% sold an antibiotic on request. In addition,
the pneumonia scenario elicited more advice on handling the iliness than the cold symp-
toms scenario (61% vs. 15%; p<0.0001), but overall, only 44% of the dispensers asked any
of the shoppers about danger signs potentially associated with pneumonia in a child.

Conclusion

ADDOs are the principal source of medicines in Tanzania and an important part of a multi-
faceted health care system. Poor prescribing in health facilities, poor dispensing at ADDOs,
and inappropriate patient demand continue to contribute to inappropriate medicines use.
Therefore, while accreditation has attempted to address the quality of pharmaceutical ser-
vices in private sector drug outlets, efforts to improve access to and use of medicines in
Tanzania need to target ADDOs, public/nongovernmental health facilities, and the public to
be effective.

Introduction

Governments and their development partners have emphasized public sector health services in
low-income countries for many years, focusing most of their attention and resources on
improving performance in that sector. However, recognition of the role of private sector pro-
viders in the overall health landscape has been growing [1]. Retail drug sellers in particular are
widely chosen as a source of care by many consumers in low-income settings, especially those
in rural or peri-urban areas lacking easy access to full-service pharmacies [2-3]. Historically in
Tanzania, the Tanzania Food and Drugs Authority and its predecessor agency authorized retail
drug shops, known as Part II shops, to sell only nonprescription medicines. With more than
5,600 stores registered in 2003, and many more operating without registration, the shops con-
stituted the largest and most popular private sector source of medicines in Tanzania—popular
primarily because they were located nearby, had more convenient hours, and were better
stocked than public sector clinics [4-6]. However, some of the problems with Part II shops
included illegal sales of prescription-only medicines, untrained and unqualified drug sellers,
and lack of regulatory monitoring and enforcement [7-8].

To address these issues, a public-private initiative that aimed to improve the quality of prod-
ucts and services at Part IT shops was launched in 2003. The accredited drug dispensing outlet
(ADDO) program took a comprehensive approach that combined owner and dispenser
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training, government accreditation based on standards, business incentives, and local regula-
tory enforcement, with efforts to increase consumer demand for quality products and services
[9]. The government of Tanzania has now rolled out the ADDO program in all mainland dis-
tricts with more than 9,000 shops accredited and over 19,000 dispensers trained. This compares
with about 8,000 public and private health facilities of all levels of care. The accreditation pro-
gram’s primary business incentive allows ADDOs to dispense select prescription-only medi-
cines in addition to those available over-the-counter. However, owners report that the benefit
they value the most is the dispenser training [10].

The commonly used prescription-only medicines that ADDOs are allowed to sell include
antimicrobials such as amoxicillin, co-trimoxazole, and erythromycin; the recommended first-
line antimalarial, artemether-lumefantrine; and quinine for severe malaria. On the ADDO list
of approved medicines, products for chronic illnesses are limited to propranolol for hyperten-
sion and heart arrhythmia; bendrofluazide, a diuretic for hypertension; aminophylline for
asthma; phenytoin for seizure disorders, such as epilepsy; and anti-inflammatory/pain medi-
cines, such as diclofenac and indomethacin. S1 Table includes the full list of ADDO-approved
medicines.

As a popular hub for community health care, ADDO dispensers represent a new class of
community-level health care workers who are trained to assess health situations and either sell
appropriate medicines for simple conditions or refer customers to the nearest health facility for
complicated illnesses [9]. The dispensers also fill prescriptions that customers bring in from
the public/nongovernmental organization (NGO) health facility. Because they function as part
of the health system, ADDOs have been used as a platform for public health interventions,
including increasing access to artemisinin-based combination therapy for malaria, and they
have been incorporated into multiple public health strategies, from family planning to achieve-
ment of the Millennium Development Goals [11-13].

A number of studies in Tanzania have documented individual components of community
medicines use, such as care-seeking behavior, dispensing practices in Part IT shops or ADDOs,
or public sector prescribing practices [14-15]. None has taken an all-inclusive approach to
assessing the relationships between medicines and their sources in Tanzanian communities,
with a specific focus on the role of ADDOs in the health care system and on access to and use
of antimicrobials. Because accredited shops are allowed to sell selected antimicrobials, we were
interested in practices that might lead to a higher risk of antimicrobial resistance.

The purpose of this study was to use a mixed methods cross-sectional assessment to explore
the relationships among different components that contribute to antimicrobial access and use
in Tanzania with a particular focus on ADDOs. The components and our data collection meth-
odologies included consumer care-seeking and medicines use (household survey); health facil-
ity prescribing and dispensing practices (interviews with patients leaving health facilities);
ADDO dispensing practices (mystery shopper exercise); and availability and prices of antimi-
crobials (audits of ADDOs and health facilities). To determine stakeholder knowledge and atti-
tudes about important issues and to help characterize behaviors, practices, and perceptions,
particularly as they relate to the role of ADDOs, we conducted a qualitative study that has been
published elsewhere [16]. These qualitative results provide context in the discussion for the
current study findings.

Methods
Location

We purposively selected four diverse regions for the assessment: Morogoro, located in east cen-
tral Tanzania, which has had ADDOs since 2006; Singida, a relatively low-income region in the
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west central area with ADDOs since 2008; Mbeya, a relatively wealthy southwestern region
with ADDO:s for the previous three years; and Tanga, a northeastern region which had had
ADDO:s for two years. Within each region, we randomly selected three districts, then five
wards within each district, both with probability proportional to population size, for a total of
60 wards. Within each sample ward, we randomly selected ADDOs and public/NGO health
facilities from the lists of those operating at the time of the survey. We pre-tested all the data
collection instruments in non-study districts; the data were then collected in all four regions in
April (mystery shoppers), May (shop and health facility audits), and June (household surveys)
of 2013.

Household survey

A household survey characterized medicines access, use, and caregiving in the community.
Within each sample ward, we randomly selected four villages and then randomly selected five
households within each village, for a planned sample of 1,200 households. A household was
defined as people eating from the same pot. The households in each village were first listed and
divided into five strata; a random start in the first stratum was obtained using the last two num-
bers of the village chairperson’s cell phone number, and systematic sampling was used to
obtain the other four households in the village.

Data collectors asked to speak with an adult at least 18 years old who met at least three of
the following criteria: main health care decision maker, most knowledgeable about health of
household members, most knowledgeable about health expenditures of the household, most
knowledgeable about health utilization by household members, or designated care giver for
sick household members. Respondents were asked whether anyone in the household had had
an acute illness in the previous two weeks or had a current chronic illness defined as “an illness
that will not go away or takes a long time to go away, even when treated.” If so, we assessed
whether and where each person had sought advice, care, and medicines for the illness. Data col-
lectors also examined the households stock of medicines and asked respondents about their
views on the quality of serviceat ADDOs and public health facilities and about their knowledge
of antimicrobials.

Facility and ADDO audits and exit interviews

To examine availability and price of antimicrobials in ADDOs, we randomly selected 96
ADDOs from the different wards. We also randomly selected one or two public health care
facilities (hospitals, health centers, dispensaries) and up to one NGO facility in each ward as
available, for a total of 98 primary care facilities. At the health care facilities, 1,365 exiting
patients were selected as a convenience sample during study team visits to assess prescribing
and dispensing practices. Up to 30 patients presenting for care at each facility on the day of the
survey were randomly interviewed upon exit from the dispensing area or facility pharmacy.

In each ADDO and public/NGO health facility, we checked drug stocks and selling prices
for a tracer list of 17 medications (S1 Table); our tracer list focused on antimicrobials, because
our study objectives included an interest in practices that may lead to antimicrobial resistance.
The price ratio for each product was calculated as the median price charged at each outlet
(ADDOs and health facilities) compared to the price list from the Medical Stores Department,
which is Tanzania’s parastatal pharmaceutical supplier for the public sector.

Mystery shoppers

To assess ADDO performance in treating respiratory infections and dispensing practices, we
conducted 306 “mystery shopper” visits in 306 ADDOs [17]. Members of the Tanzania
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Consumer Advocacy Society from each study region were trained to pose as a parent or care-
giver of a one-year-old child, who was at home. Each ADDO was visited once by a mystery
shopper acting out one of three scenarios (102 visits each): 1) pneumonia (child with cough,
difficulty breathing, and fast breathing with harsh noise); 2) mild acute respiratory infection
(ARI) (child with cough and runny nose); and 3) mild ARI with a request for an antibiotic
(Septrin®, a brand of co-trimoxazole that is widely used locally). The mystery shopper visits
occurred at the same ADDOs that were selected for the facility audits, but took place the
month before those data collection activities to avoid raising suspicion among shop staff. The
mystery shopper reported to the data collector directly after a visit to avoid mixing up or for-
getting information. The mystery shopper responded to questions on a standardized form that
the data collector recorded on paper and later transferred to an electronic form.

Statistical analysis

Data from the household, health facility, and ADDO surveys were analyzed with STATA 12
survey commands that use sampling weights to adjust for the complex survey sample design
(StataCorp LP, College Station, Texas). The four purposively selected regions were treated with
weights equal to their populations in calculating sample-wide estimates. Sampling weights
(inverse of the sampling fractions) from each of the three stages of the sample were applied in
the analyses of the household survey and the facility medication availability data. Data on the
median, 25 percentile, and 75 percentile of medicine prices were derived from the
unweighted data. Household and health facility survey data are presented as percentage esti-
mates with 95% confidence intervals.

The mystery shopper visits and exit interviews did not use a probability sample and were
analyzed without weights. For each type of visit or interview, we present data as percentages.
Statistical comparison of results across scenarios in the mystery shopper interviews, household
survey, and other select comparisons were performed with a chi-square test (non-weighted
samples) or Pearson chi-square (weighted samples).

For this study, our classification of antimicrobials included metronidazole, but did not
include antimalarials or antiretrovirals.

Ethical clearance

We obtained ethical clearance for the study from Tanzania’s National Institute for Medical
Research and the Harvard Pilgrim Health Care Institutional Review Board. Household survey
respondents and ADDO owners and dispensers whom we interviewed were informed about
the study and its objectives and signed consent forms indicating their willingness to
participate.

Results
Household reported illnesses and care-seeking habits

We collected data from 1,185 households with 6,384 members that characterized the types of
illnesses and care-seeking practices in the community. S2 Table presents the characteristics of
the household members.

Acute illness. In the survey, 614 household members (10%) from 480 households (40%)
had had an acute illness in the previous two weeks (Table 1). Cough was the leading symptom
(50%) followed by symptoms of fever (47%), pain (22%), and thirst/sweating (15%). For the
subgroup of children under five years with an illness in the previous two weeks, 66% had symp-
toms of ARI, with 32% reporting fever.
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Table 1. Characteristics of Household Members with Recent Acute lliness by Age.

Individuals with acute illness(es)

Region
Mbeya
Morogoro
Singida
Tanga
Severe illness
Symptoms
Cold-cough, runny nose
Malaria-fever, headache, hot body
Pain, aches
Thirst, sweating
Watery diarrhea
Sought care
Outside the home
In ADDO/drug store
In public health center or dispensary
In public hospital
In private facility (profit or nonprofit)
Elsewhere**
Visited ADDO as first source of care
Received referral from the ADDO
Took medicines
Took antibiotics

* Pearson chi-square

All
n =606

Weighted % [95%Cl]

48.4[30.2, 67.1]
19.9[12.6,30.2]
9.8[5.5, 16.9]
21.9[13.7, 33.0]
9.3[5.8, 14.5]

50.2[40.1, 60.2]
46.8[38.1,55.7]
22.4[16.7, 29.5]
15.1[8.7, 24.8]
5.8[3.4,9.9]

68.6 [56.3, 78.8]
30.9[24.5, 38.1]
18.3[12.2, 26.4]
12.0[8.4, 16.9]
11.1[6.2, 19.0]
8.0[4.8,13.0]
17.1[12.5, 23.1]
3.7[1.6,8.2]
64.8[54.2, 74.1]
17.1[13.6,21.3]

<5years
n=123

Weighted % [95%Cl]

50.7 [28.2, 72.9]
18.2[8.6, 34.5]
10.1[4.5,21.2]

21.0[10.5, 37.5]
11.6[6.2, 20.7]

65.9 [55.6, 74.9]
32.2[14.3, 57.5]
16.9[6.3, 37.9]
18.0[8.5, 34.2]
11.0[6.0, 19.2]

71.[47.7,87.3]
28.2[18.5, 40.4]
23.8[14.0, 37.5]
14.6[6.8, 28.6]
14.6[5.8, 32.1]
6.7[1.9,20.5]
13.1[7.4,22.1]
0.6[0.1,3.3]
67.7[48.3, 82.4]
19.8[11.7, 31.5]

** Traditional healer, ordinary shop, household member, friend, neighbor.

doi:10.1371/journal.pone.0164332.t001

5-14 years
n=144

Weighted % [95%Cl]

53.4[32.1, 73.5]
18.8[10.2, 32.1]
8.5[3.9, 18.1]
19.2[10.3, 32.8]
3.5[1.2,9.7]

51.9[33.7, 69.7]

44.5[30.0, 60.0]

27.5[17.5, 40.5]
15.0[5.4, 35.2]
5.5[1.6,17.3]

76.6[65.4, 85.1]
36.0[24.4, 49.4]
20.1[10.6, 34.8]
12.7[3.8, 34.9]
12.6[5.0, 28.5]
13.9[6.4, 27.6]
20.4[12.3,32.0]
5.2[1.9,13.1]
72.3[57.4, 83.4]
15.5[9.2, 25.0]

15+ years
n =339

Weighted % [95%Cl]

45.1[28.2, 63.3]
21.1[13.6, 31.3]
10.2[5.9, 17.0]
23.6[14.8, 35.3]
11.3[6.3, 19.5]

43.6[32.6, 55.2]
53.6[36.0, 70.3]
22.0[12.7, 35.5]
14.0[8.5, 22.2]
4.0[1.6,9.5]

63.6 [47.4, 77.2]
29.4[21.8, 38.4]
15.2[9.6, 23.1]
10.6[6.2, 17.6]
9.0[5.4, 14.5]
5.5[3.1,9.7]
17.1[11.7, 24.2]
41[1.7,9.4]
60.0 [44.6, 73.6]
16.9[11.8, 23.6]

p-value*

0.314
0.746
0.788
0.556
0.062

0.025
0.252
0.527
0.712
0.170

0.217
0.414
0.187
0.784
0.361
0.091
0.329
0.023
0.315
0.705

When asked about severity of the acute illness, nearly two-thirds of the respondents
reported it was a somewhat serious condition, while only 9% perceived the condition as very
serious (severe) and one-quarter as not serious. About 7 in 10 (69%) of those with acute illness
sought health care outside their homes, a third visited a public facility, and a third visited
ADDO:s. In 17% of the cases, the ADDO was the first source of care, unless it was a child under
five years. However, of the 581 medicines that people received for their acute illnesses, 49%
came from an ADDO, 27% from a public facility, 18% from a private facility or pharmacy, and
5% from somewhere else, such as home, neighbors, or family (Table 2).

Chronicillness. When interviewing the household respondent, the data collector
described chronic illness as “an illness that will not go away or takes a long time to go away;,
even when treated” Respondents in 252 (21%) of the households reported at least one member
with a chronic illness, totaling 288 chronically ill individuals with 344 conditions (Table 3).
Among those with a chronic condition, ulcer and chronic stomach pain (15%), arthritis and
chronic body pains (15%), followed by high blood pressure (12%) were the most common, par-
ticularly among those over 50 years (p<0.01). Among those in the youngest age group (<25
years) with a chronic condition, asthma/difficulty in breathing (21%) was the most frequently

reported.
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Table 2. Sources of Current Chronic lliness Medicines.

Prescribed/recommended by: All medicines Antimicrobials p-value*
n = 354 medicines for 287 individuals n = 36 medicines for 27 individuals
Weighted % [95%CI] Weighted % [95%Cl]
Doctor/nurse 91.7[87.3, 94.6] 95.6[73.3, 99.4] 0.427
ADDO dispenser 4.8[2.4,9.3] 3.5[0.3,28.7] 0.765
Self/household member/friend 1.4[0.4,4.4] 0.0[—,—] 0.522
Other 2.1[0.6,7.2] 0.9[0.1,9.0] 0.415

* Pearson Chi-square testing difference between antimicrobials and non-antimicrobials

doi:10.1371/journal.pone.0164332.t002

Almost all of those with chronic illness were reported to be taking medicines for the condi-
tion at the time of the survey (93%). Prescribers for chronic disease medicines were usually
doctors or nurses (92%) (Table 3). Over 10% of the chronic illness cases had been prescribed
antimicrobials, which was more than any other single class of medicine, and those prescrip-
tions came mostly from medical personnel (96%). Ninety-three percent of chronically ill
patients reported taking their medicines as recommended. For the few who did not, the most
common reasons reported were “symptoms got better” (40%), “no one in the household can
take time to obtain medicines” (32%), “cannot afford the medicines” (28%), and “medicine not
available in ADDO” (23%).

Community source of medicines

Data collectors asked to see the drugs that people had on hand at home. Out of the 1,185 house-
holds, 422 (36%) had medicines to show the data collector, for a total of 771 samples (Table 4

Table 3. Characteristics of Household Members with Chronic Conditions by Age.

Individuals with chronic condition(s) All <25 years 25-50 years >50 years p-value*
n =288 n =68 n=111 n=109
Weighted % [95%CI] | Weighted % [95%CI]  Weighted % [95%CI] | Weighted % [95%Cl]
Region
Mbeya 54.8[31.2, 76.5] 50.1[23.5, 76.7] 47.0[25.5,69.7] 63.1[36.0, 83.8] 0.125
Morogoro 18.0[9.3, 31.8] 20.0[9.0, 38.6] 19.7[10.6, 33.7] 15.6[6.1, 34.4] 0.648
Singida 8.0[3.6,16.9 7.3[3.3,15.1] 12.0[5.0, 26.0] 5.4[2.0, 13.8] 0.056
Tanga 19.2[10.5, 32.5] 22.6[10.8,41.4] 21.3[11.5, 36.0] 15.9(7.3, 31.4] 0.405
Chronic condition
Arthritis, chronic body pain 15.1[7.6,27.7] 4.411.0, 16.8] 10.0[3.6, 24.6] 24.2[11.4,44.0] 0.004
Ulcer, chronic stomach pain 15.2[7.5, 28.4] 4.3[0.9, 18.6] 31.7[18.6, 48.6] 7.9[1.7, 30.6] 0.004
Hypertension, high blood pressure 12.3[4.8, 28.1] 0.4[0.0, 4.8] 10.5[4.7,22.0] 19.3[5.7,48.7] 0.007
Asthma, wheezing, chronic difficulty breathing 11.9[5.8, 22.8] 20.5[8.9, 40.6] 11.0[5.4,21.2] 8.3[2.3, 26.7] 0.146
HIV infection, AIDS 8.5[4.6,15.0] 3.8[1.0, 13.7] 11.1[5.6, 20.0] 8.8[2.7,25.3] 0.421
Diabetes, high blood sugar 6.9[3.6,12.7] 0.6[0.1, 6.6] 2.9[0.6, 12.6] 13.0[6.6, 23.9] 0.007
Epilepsy, seizures, fits 12.1[5.0, 26.2] 13.3[2.7,46.0] 12.9[2.7,44.2] 10.8[2.3, 39.0] 0.911
Heart disease, heart attack consequence 4.7[1.6,13.2] 10.1[1.3,48.5] 4.4[1.5,12.4] 2.3[0.6, 8.6] 0.263
Usually takes medicines for this condition 92.8[84.9, 96.7] 92.8[80.7, 97.6] 90.3[77.2, 96.3] 94.6[85.2, 98.1] 0.447
Economic reasons for not taking medicines 2.0[0.7,5.9] 3.2[0.4,21.4] 1.4[0.2,9.2] 1.9[0.5,7.7] 0.754
* Pearson chi-square
doi:10.1371/journal.pone.0164332.t003
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Table 4. Sources of Medicines from Households.

Medicines for recent acute illness

Medicines found at home

All Antimicrobials p-value* All Antimicrobials p-value*
n=>581 n=128 n=771 n=214
Weighted % [95%CI] | Weighted % [95%CI] Weighted % [95%CIl] | Weighted % [95%CI]

Prescribed/recommended by:

Doctor/nurse 58.1[47.5, 68.0] 54.7[36.5, 71.7] 0.683 48.8[34.8, 62.9] 47.9[32.9, 63.3] 0.675
ADDO dispenser 33.0[23.5, 44.1] 38.7[23.4,56.7] 0.915 28.5[17.1,43.5] 34.9[23.1, 48.9] 0.011
Other 8.9[5.9, 13.3] 6.6[2.1, 18.8] 0.362 22.8[18.2,28.1] 17.2[10.6, 26.7] 0.079
Obtained at:

ADDO 48.7[35.7,61.9] 46.8[23.4,71.8] 0.809 55.6[43.5,67.1] 59.1[42.5,73.9] 0.259
Public health facility 29.1[16.6, 46.0] 38.6[15.0, 69.2] 0.204 23.4[16.3, 32.5] 23.6[11.2,42.9] 0.995
Private facility (profit or nonprofit) 17.5[9.7,29.4] 13.2[4.7,32.0] 0.384 17.8[13.3,23.4] 14.3[7.6, 25.2] 0.312
Elsewhere 4.7[1.7,12.3] 1.4[0.2,8.2] 0.103 3.2[1.0,9.7] 3.0[0.4, 18.4] 0.887

* Pearson chi-square testing difference between antimicrobials and non-antimicrobials

doi:10.1371/journal.pone.0164332.t004

and S3 Table). Most medicines kept at home were antimicrobials (34%) or analgesics/antipyret-
ics (24%), with the rest divided primarily among antimalarials, anti-cough medications, and
antihistamines. Thirty-five percent of the medicines were for current use, while respondents
reported that 61% of the medicines had been left over from previous treatment or were being
stored for future treatment, including 69% of the antimicrobials and 54% of the antimalarials. A
doctor or nurse had recommended 48% of these antimicrobials, while ADDO dispensers had
recommended 35%. However, 59% of the antimicrobials had been purchased in ADDOs, 24%
came from public facilities, 14% came from private facilities, and 3% from other sources.

Respondents were also asked about who recommended the medicines used to treat the
recent illness. Over half (58%) of the medicines that a doctor or a nurse had recommended
were obtained from public health facilities, followed by ADDOs (33%). All of the medicines
recommended by ADDO dispensers were bought at an ADDO.

The household survey data indicate that people buy most of their medicines from ADDOs
no matter who recommended the treatment. For example, based on ADDO dispensing records,
63% of antimicrobials are dispensed on a prescription; however, if household survey respon-
dents reported receiving a reccommendation from someone other than a health care provider or
ADDO dispenser (e.g., family member, friend), then over two-thirds of the time (68%), they
purchased it at the ADDO. Generally, 62% of household respondents felt that ADDO dispensers
give correct advice about treatment; in addition, about 66% felt that ADDOs are the most conve-
nient place to seek care in the community, and 56% said that the ADDO closest to their house-
hold usually have the medicines they need. On the other hand, only 37% said that the public
health facility has the medicines needed, while 47% thought the quality of care there was good.

Medicine availability

The health facility and ADDO audits assessed the availability of a list of tracer medicines on
the day of the visit. In a comparison of popular antimicrobials, while the availability of capsules
and tablets in ADDOs and health facilities was similar, ADDOs had significantly better avail-
ability of suspensions and syrups, which are commonly prescribed to treat young children
(70% vs. 16%, p<0.001) (Table 5). However, an average of 91% of ADDOs had one or more
antimalarials in stock compared with 97% of health facilities (p = 0.072).
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Table 5. Percent Availability and Median Price Ratios of Tracer Medicines by Facility Type.
% Availability [95% ClI]

Antimicrobials (Adult formulations)
Amoxicillin trihydrate 250 mg, caps
Co-trimoxazole 480 mg, tablets
Metronidazole 200mg, tablets
Erythromycin 250 mg, tablets
Doxycycline 100mg, caps/tablets
Ampicillin 250 mg, caps
Ciprofloxacin 500mg tablets
Ampicillin/ cloxacillin 500mg caps
Tetracycline 250 mg caps
Procaine penicillin fortified 4MU, powder for
injection
Benzyl penicillin 5SMU, powder for injection

Antimicrobials (Pediatric formulations)
Co-trimoxazole 240mg/5mL, suspension
Erythromycin 125mg/5mL, suspension

Amoxicillin trihydrate 125mg/5mL,
suspension

Metronidazole 200mg/5mL, suspension
All antimicrobials in stock
All pediatric formulations in stock

Median MPR (25th, 75th percentile)*

ADDOs (n =94) | Health facilities (n =72) | p-value | ADDOs (n=94) | Health facilities (n = 72)
86.8[74.5,93.7] 90.9[79.9, 96.1] 0.431 | 2.25[1.69, 2.81) 1.69[1.35, 3.37)
91.4[79.2,96.7] 79.8[59.1,91.5] 0.145 | 2.65[2.12,2.65) 1.75[1.59, 5.31)
94.6[88.2, 97.6] 93.4[82.6, 97.7] 0.750 | 3.28[2.95, 4.92) 3.25[1.64, 4.92)
83.2[69.0, 91.7] 86.5[71.4,94.3] 0.630 | 1.59[1.59, 1.59) 1.59[1.06, 1.59)
69.2[57.1,79.1] 81.4[53.1, 94.4] 0.301 | 4.17[4.17,4.17) 4.171[2.21,4.17)
23.5[13.2, 38.3] 9.0[3.4,21.7] 0.056 | 1.93[1.28,2.15) 1.60[1.60, 3.08]
28.7[18.5, 41.6] 87.5[73.6,94.7] <0.001 | 2.38[1.59,3.17) 2.38[1.59, 3.17)
24.3[12.6,41.9] 30.5[15.7,50.8] 0.607 NA NA
26.8[17.1, 39.6] 9.3[3.3,23.5] 0.028 | 2.26[2.26, 2.26) 2.26[2.26, 2.26)
63.6[46.9, 77.5] 69.9[53.0, 82.6] 0.481 | 2.23[2.23,2.23) 2.23[1.11,2.23)
56.7 [39.9, 72.0] 89.1[68.9, 96.8] 0.013 | 2.44[2.44,2.44) 2.44[1.22,2.44)
91.0[80.6, 96.1] 67.9[49.7,81.9] 0.012 | 1.80[1.80, 2.40) 1.80[1.20, 1.80)
79.1[66.4, 88.0] 57.4[40.6, 72.6] 0.020 1.33[1.33,1.67) 1.00[1.40, 2.00)
92.2[80.2,97.2] 75.9[56.0, 88.6] 0.006 | 2.20[1.84,2.45) 1.22[0.73, 1.96)
86.2[75.0, 92.9] 28.1[15.8, 45.0] <0.001 | 3.24[2.43,3.24) 2.43[2.43, 3.24)
4.3[1.0,16.1] 0.0[.,.] 0.239
70.3[55.4, 81.9] 16.8[7.3, 34.2] <0.001

* Median price ratio (MPR) = median unit price/ MSH unit supply price.

doi:10.1371/journal.pone.0164332.t005

In interviews with 1,365 patients or caretakers exiting outpatient clinics in the four regions,
patients had been prescribed 3,413 different types of medicines with an average of 2.5 drugs
per prescription. However, the facilities actually dispensed only 2,287 of the prescribed medi-
cines (67%), ranging from only 20% of the prescribed medications dispensed in Morogoro up
to 95% of medications dispensed in Singida. For those leaving the clinics with unfilled prescrip-
tions, 45% reported that they planned to buy the undispensed medicines somewhere else,
although with substantial variation among regions—Tanga (76%), Mbeya (34%), Morogoro
(62%), and Singida (9%).

Medicine costs and affordability

For the tracer list of medicines (minus antimalarials, which are subsidized at ADDOs), data
collectors recorded prices charged per unit at ADDOs and health facilities (e.g., tablet, bottle,
ampoule). Public health facilities are directed to sell medicines at half the cost charged by the
Medical Stores Department, the parastatal drug supplier. However, the average of the median
price ratios for 14 medicines was 2.13 in public facilities rather than something near 0.5, which
would be expected if they charged 50% of the supplier price, with a range from 1.00 for erythro-
mycin 250mg (median price across facilities equal to the international reference price) to 4.17
for doxycycline 100mg (317% more than the supplier price) (Table 5).

The average prices paid by patients for the tracer items were generally slightly higher at
ADDOs than at health facilities; the ADDO median price ratio of 2.41 was about 13% higher
(p = 0.015). Differences existed across regions, but varied by product. For example, in Mbeya
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antimicrobials in ADDOs were 30% more expensive than in public health facilities, while they
were 4% more expensive in public health facilities than ADDOs in Tanga; suspensions in
Mbeya were 1% less costly in ADDOs, but 60% more expensive in ADDOs in Morogoro [18].
Using the regimen recommended in Tanzania’s standard treatment guidelines as an illustration
[19], the average cost to treat pneumonia in an adult would be TSh444 based on prices of medi-
cines at a health facility (~US$0.26) and TSh528 at an ADDO (~US$0.30) (amoxicillin); and
treating a sexually transmitted infection would cost TSh1398 at a health facility (~US$0.81)
and TSh1470 at an ADDO (~US$0.85) (benzyl penicillin + co-trimoxazole).

In the household survey, 70% of those interviewed knew that identical medicines could be
sold at different prices, but only 51% knew where to find the cheapest prices for medicines or
said that it was easy to find out how much medicines cost at different outlets (50%). Most
(83%) thought that better quality medicines cost more, while 70% of respondents felt that med-
icines were more expensive at ADDOs than at the public health facility. In terms of affordabil-
ity, 49% of respondents said that they had had to sell things or borrow money to pay for
medicines at some time in the past, while only 55% reported that the household could usually
afford to buy needed medicines.

Dispensing practices

When data collectors examined the medicines kept in homes (most of which had come from
an ADDO), over 90% were adequately labeled with name, treatment duration, and dosage, and
over 90% had been packaged in appropriate containers; 100% of the antiretrovirals, which had
come from a health facility—most likely a specialized clinic—met all the criteria for appropri-
ate packaging and labeling. During exit interviews at health facilities, data collectors also
assessed how the medicines had been packaged and labeled for the patient, and what informa-
tion the patient or caretaker had received regarding the treatment. At the health facility, only
42% of medicines had been adequately labeled with medicine name, treatment duration, and
dosage, but 70% of exiting patients or caretakers knew what the dosage was for the treatment
they had received and the duration of treatment.

Mystery shoppers also recorded what they were advised during their ADDO visits (Table 6).
Those shoppers presenting the pneumonia scenario received more advice about the nature of
the child’s illness than those presenting with cold symptoms (61% vs. 15%; p<0.001). Overall,
only 44% of the dispensers asked any of the shoppers about danger signs potentially associated
with pneumonia; however, most (55%) of the dispensers asked about one or more of the danger
signs when the shopper presented the scenario of a child with pneumonia symptoms (p = 0.003)
[20]. Only 29% of shoppers received instructions on how to take the medications they were
sold; however, a larger percentage of those in the pneumonia group (34%) were given instruc-
tions compared with those who requested an antimicrobial (23%; p = <0.001). Only 5% of
shoppers overall were given information about side effects.

Referrals

ADDO dispensers are trained to refer customers to health facilities in certain circumstances,
such as if a child is showing danger signs (as per Integrated Management of Childhood Illness
guidelines) or if the health problem is complex. All ADDOs are supposed to receive referral
forms free of cost from the regulatory authority; however, of the ADDOs surveyed, only 35%
had the forms, and of those, only 16% used them. Over three-quarters of the dispensers inter-
viewed (76%) said that they refer patients with complicated health problems to nearby health
facilities: most commonly for severe malaria (81%); severe diarrhea (51%); and high fever
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Table 6. Practices of ADDO dispensers by mystery shopper scenario.

ADDO dispenser practices

Pneumonia (n = 102) Mild ARI (n = 102) Septrin request (n = 102) p-value*

Probed for danger signs 55% 45% 31% 0.003
Asked about:

Duration of illness 47% 36% 14% <0.001
Previous medicines for illness 36% 29% 11% <0.001
History of similar iliness 18% 14% 2% 0.001
Previous visit to health worker for illness 16% 5% 1% <0.001
Child’s weight 14% 9% 5% 0.091
Affordability of recommended medicine 13% 17% 3% 0.005
Gave a diagnosis 61% 22% 16% <0.001
Dispensed antimicrobials 54% 34% 85% <0.001
Dispensed medicines 72% 93% 93% <0.001
Gave reason for dispensing 51% 46% 39% 0.262
Gave instructions on how to use medicine(s) 34% 29% 23% <0.001
Advised caregiver to watch for danger signs 24% 13% 5% <0.001

*Chi-square test

doi:10.1371/journal.pone.0164332.t006

(35%). Forty-two percent said that children under five years are the most common category of
patients referred.

In the household survey, of the 93 people who went to an ADDO as their first source of care
for an acute illness, 28 (30%) were referred to a public facility for a diagnosis. In the mystery
shopping exercise, 99% of mystery shoppers presenting a case of pneumonia received an anti-
microbial, were referred to a health facility, or both—which are recommended practices for
managing pediatric pneumonia.

When interviewers asked health facility prescribers about ADDOs, 88% said they knew of
an ADDO in the area, and 72% said they referred patients to ADDOs to buy medicines if the
facility was out of stock. However, only 7% were aware of receiving referrals from ADDOs, and
only 3% of facilities had a mechanism in place to track referrals.

Discussion

Our results affirm that ADDOs are the principal source of medicines in Tanzania as well as
important suppliers of health care servicesin the community. This aligns with many studies
that have shown the critical role that retail drug sellers play in the health systems of many
resource-limited countries [21]. Tanzania’s health system has been designed for people to seek
both care and medicines at public health facilities. Our results reflect a situation that is more
complicated; for many reasons, people choose not to go to public facilities when they get sick,
including feeling the quality of serviceis poor or not wanting to spend time waiting in line or
pay for a consultation, especially when medications are frequently unavailable [22]. In those
cases, people may either self-treat with medicine they have stored at home or go to the ADDO
for advice or to request a medicine that they had received previously. Although community
members and government stakeholders perceived correctly that ADDO drug prices were more
expensive; in fact, the differences are fairly small, meaning that ADDOs may cost less after fac-
toring in potential transport and consultation costs and the indirect costs associated with long
waiting times. For those who did go to a health facility for an acute illness, most ended up tak-
ing their prescriptions to ADDOs to fill, suggesting that the facility was out-of-stock. This
aligns with other data on the percentage of ADDO sales that are based on prescriptions [11].
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In terms of frequently reported conditions, households in the four study regions reported
fever and symptoms of acute respiratory infections as the most common acute illnesses.
Although most community members in Tanzania, even in low-transmission areas, still assume
that fever is caused by malaria, malaria incidence is declining [23, 24]; the percentage of con-
firmed malaria cases has come down over 40% since 2005 [25]. Recent research showed that of
1,005 febrile children in Tanzania, only 9% had malaria [26]. A pilot to assess ADDOs as a
place for people to receive rapid diagnostic tests for malaria was conducted in two districts
where dispensers successfully learned to perform and read the tests and dispense the correct
treatment accordingly; in addition, antimicrobial use did not increase, as feared [27]. Uganda
experienced similar results when introducing rapid diagnostic tests for malaria in drug shops
[28].

Our mystery shopping results that illustrated ADDO dispensers’ ability to handle a child’s
case of pneumonia reiterates their ability to provide appropriate care and medicines for a life-
threatening illness, although other dispensing practices deviated from their training, particu-
larly related to providing antibiotics when asked for them. Almost two-thirds of dispensers
(61%) reported dispensing antibiotics for non-pneumonia coughs because it was just “common
practice;” but only 17% said they had been pressured by owners to increase profits by selling
more antimicrobials [16]. However, dispensers’ practices are also influenced by patient
demand and the quality of prescribing at health facilities. Most of the 56 ADDO dispensers
that we interviewed said that customers prefer to purchase antimicrobials for coughs and colds
(86%) or for non-bloody diarrhea (73%) [16]. Similarly, most said that they get inappropriate
antimicrobial prescriptions for coughs (63%) and for simple diarrhea (45%), but the majority
(68%) end up dispensing what is prescribed, even if they know it is wrong.

National and local government officials who were interviewed about services at health
facilities and ADDOs recognized the breadth of challenges in improving medicine use in the
community. The majority (85%) said the ADDO program has increased access to quality
medicines; although 62% thought that the accreditation training improved dispensers’ prac-
tices, 74% still thought that there was a lack of compliance with dispensing regulations. On
the other hand, 88% thought that prescribers at public health facilities did not adhere to stan-
dard treatment guidelines and that health workers’ skills were limited (88%). Almost all (96%)
said that poor prescribing and dispensing practices drive antimicrobial resistance, but they
also understood the impact from patients who self-medicate (88%) or do not adhere to treat-
ment (71%).

As life expectancies increase and mortality rates from communicable diseases decrease in
resource-limited countries, noncommunicable diseases come into sharper focus; in 2013, the
United Nations endorsed a global action plan for the prevention and control of noncommunic-
able diseases [29]. In Tanzania, the proportion of the population over 60 years increased 6%
between 2002 and 2012 [30]. In addition, 31% of the population is estimated to have hyperten-
sion, and cardiovascular diseases account for 9% of deaths [31]. Although our data showed that
almost a quarter of the households included someone with a chronic condition, the ADDO list
of allowable prescription medicines has only a handful to treat chronic diseases. For example,
of the 18 possible drugs recommended for step-wise treatment of hypertension in Tanzania,
ADDOs are only allowed to sell two [19]. As Tanzania develops its approach to detect and
manage noncommunicable disease, ADDOs and other private sector providers can provide a
valuable contribution [32]. Training ADDO dispensers in the principles of managing impor-
tant chronic illnesses such as hypertension, diabetes, and asthma, and expanding the ADDO
list of chronic disease medicines could potentially contribute to long-term treatment adherence
and improved health outcomes.
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When the ADDO program was introduced, critics were concerned that allowing drug
shops to sell antimicrobials would increase inappropriate medicine use in the community.
Previous data have shown that the ADDO program has improved appropriate treatment,
although there is still much room for improvement [6, 18]. However, when looking at the
entire picture of medicines use in the community, this study supports the view that ADDOs
are a key part of an interconnected, multi-faceted system. ADDOs dispense over half of their
medicines based on prescriptions from health facilities, and dispensers reported that according
to their training, many of these prescriptions are inappropriate. Some dispensers did report
sending customers back to the health facility for a new prescription, but more often, they dis-
pensed what was prescribed. Additionally, the fact that many households kept antimicrobials
and other medicines on hand for future use suggests a habit of self-medication, which is con-
sistent with other similar evidence in the region [33-35]. WHO includes self-medication as a
major factor contributing to irrational use of medicines [36]. Interventions to improve appro-
priate use of medicines for both acute and chronic illnesses need to integrate the patterns of
community care-seeking and the interconnectedness of the health system. Focusing solely on
ADDO dispensers would ignore community perceptions and practices, as well as public/NGO
sector prescribing quality.

Because so many community members bypass the health facility in favor of seeking care at
an ADDO, dispensers need to be able to recognize danger signs and complex illnesses and act
as a source of needed referrals. Although the formal (paper-based) referral system in ADDOs is
not functioning very well, mystery shopper results showed that ADDO dispensers orally rec-
ommended to shoppers presenting the pneumonia scenario to take the child to a health facility.
The fact that 99% of pneumonia encounters received an antimicrobial (54%), were referred
(90%), or both (45%) is reassuring. Interestingly, a previous intervention that trained ADDO
dispensers to detect and refer suspected tuberculosis patients showed that some health care
providers were reluctant to recognize ADDO referrals, either by not giving priority to the
referred patient as they were supposed to do or by totally ignoring the referral form [37]. The
discrepancy between the high percentage of ADDO dispensers who reported referring patients
and the low percentage of health facility workers who said they see patients who had been
referred may be because some patients do not tell the providers who referred them or never
actually go to the health facility after the referral; in addition, some dispensers may have given
the interviewers what they thought was a desirable response. Following up on referrals from
ADDO dispensers was not within the scope of this research; however, such information would
help determine the effectiveness of the current system, such as how many referrals actually go
to the health facility and what was the response once they got there. A formal reporting system
may not be necessary, but further research would need to determine the most efficient
approach to referrals.

The strength of this research was the use of multiple data collection methods to assemble a
broad picture of the role of ADDOs in the community health system. However, the study also
has limitations. The four regions selected do not represent the situation in all of Tanzania,
although they do reflect a range of economic circumstances and bracket the range of experience
that regions have with the ADDO program. Because of limitations in record keeping, it was
impossible to assess the quality of prescribing in public/NGO health facilities or ADDOs in a
meaningful way. However, through the facility audit and exit interviews, we were able to assess
important aspects of the pharmaceutical supply situation as well as basic characteristics of
medicine packaging, labeling, and communication with patients. Although patients selected for
the exit interviews represented a convenience sample at the time of data collection, the prac-
tices observed are likely to be representative of the general patient population.
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Conclusions

In the 10 years since its inception in Ruvuma region in 2003, the ADDO initiative has resulted
in the creation and institutionalization of new health provider cadre in Tanzania’s health care
system. Recognizing that community members choose to seek care in retail drug outlets for a
variety of reasons, the government of Tanzania has rightfully targeted quality issues in this set-
ting rather than ignoring them. While most people still go to health facilities, especially for
chronic illness care, most buy their medicines for acute illnesses at ADDOs, and ADDO dis-
pensers often refer serious cases to the public/NGO sector. However, poor prescribing in health
facilities, poor dispensing at ADDOs, and improper patient demand continue to contribute to
inappropriate medicines use; developing policies and interventions that address access to and
use of medicines in all three areas has the potential to significantly improve health outcomes in
Tanzania.

Supporting Information

S1 Table. List of Prescription Medicines Authorized to Stock and Sell in ADDOs and
Tracer Items.
(DOCX)

$2 Table. Characteristics of Household Members by Age.
(DOCX)

$3 Table. Sources of Medicines and Care during Acute Illness by Area of ADDO Density.
(DOCX)

S1 Dataset.
(ZIP)

Acknowledgments

We acknowledge with appreciation our collaboration with Jacob Mtalitinya and his team from
Invention and Technological Ideas Development Organization to develop an electronic data
collection tool for the household surveys and facility audits.

Author Contributions

Conceptualization: ME JL RL KJ ER SK RV ES.

Formal analysis: CVV DRD JC.

Funding acquisition: K] ME.

Investigation: AD BK RM IAS.

Methodology: ME CVV JC DRD ME KJ RM JL.

Project administration: ME JL RM BK IAS AD RL.
Supervision: DRD KJ JL.

Writing - original draft: ME.

Writing - review & editing: JC K] RL DRD RM IAS CVV.

PLOS ONE | DOI:10.1371/journal.pone.0164332 November 8, 2016 14/16


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0164332.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0164332.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0164332.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0164332.s004

@° PLOS | ONE

Accredited Drug Dispensing Outlets in Tanzania’s Health System

References

1.

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

Lagomarsino H, Nachuk S, Kundra S. Public stewardship of private providers in mixed health systems.
Washington, DC: Results for Development Institute/Rockefeller Foundation; 2009.

Geldsetzer P, Williams TC, Kirolos A, Mitchell S, Ratcliffe LA, Kohli-Lynch MK, et al. The recognition of
and care seeking behaviour for childhood iliness in developing countries: A systematic review. PLoS
ONE 2014 9(4): €93427. doi: 10.1371/journal.pone.0093427 PMID: 24718483

Shah NM, Brieger WR, Peters DH. Can interventions improve health services from informal private
providers in low and middle-income countries?: A comprehensive review of the literature. Health Policy
Plan. 2010 doi: 10.1093/heapol/czq074 PMID: 21097784

Battersby A, Goodman C, Abondo C, Mandike R. Improving the supply, distribution and use of antima-
larial drugs by the private sector in Tanzania. London: Malaria Consortium; 2003.

Goodman C, Brieger W, Unwin A., Mills A, Meek S, Greer G. Medicine sellers and malaria treatment in
sub-Saharan Africa: what do they do and how can their practice be improved? Am J Trop Med Hyg.
2007; 77[6 Suppl]: 203—218. PMID: 18165494

Strategies for Enhancing Access to Medicines Program. Accredited drug dispensing outlets in Tanza-
nia. Arlington, VA: Management Sciences for Health; 2008.

Goodman C, Kachur SP, Abdulla S, Bloland P, Mills A. Drug shop regulation and malaria treatment in
Tanzania—why do shops break the rules, and does it matter? Health Policy Plan. 2007; 22(6): 393—
4083. doi: 10.1093/heapol/czm033 PMID: 17921151

Center for Pharmaceutical Management. Access to essential Medicines: Tanzania, 2001. Arlington,
VA: Management Sciences for Health; 2003.

Rutta D, Senauer K, Johnson K, Adeya G, Mbwasi R, Liana J, et al. Creating a new class of pharma-
ceutical services provider for underserved areas: the Tanzania accredited drug dispensing outlet expe-
rience. Prog Community Health Partnersh. 2009; 3(2): 145-53. doi: 10.1353/cpr.0.0063 PMID:
20208262

East African Drug Sellers Initiative. Evaluation report. Arlington, VA: Management Sciences for Health;
2011.

Rutta E, McKinnon B, Liana J, Mbwasi R, Mlaki W, Embrey M. Increasing access to subsidized artemi-
sinin-based combination therapy through accredited drug dispensing outlets in Tanzania. Health Res
Policy Syst. 2011; 9:22. doi: 10.1186/1478-4505-9-22 PMID: 21658259

Ministry of Health and Social Welfare Reproductive and Child Health Section. National family planning
costed implementation program. Dar es Salaam: MOHSW; 2010.

Ministry of Health and Social Welfare. Health sector strategic plan Ill, partnerships for delivering the
MDGs: July 2009—June 2015. Dar es Salaam: MOHSW; 2008.

Alba S, Dillip A, Hetzel MW, Mayumana |, Mshana C, Makemba A, et al. Improvements in access to
malaria treatment in Tanzania following community, retail sector and health facility interventions—a
user perspective. Malar J. 2010; 9:163. doi: 10.1186/1475-2875-9-163 PMID: 20550653

Mikkelsen-Lopez |, Tediosi F, Abdallah G, Njozi M, Amuri B, Khatib R, et al. Beyond antimalarial stock-
outs: implications of health provider compliance on out-of-pocket expenditure during care-seeking for
fever in south east Tanzania. BMC Health Serv Res. 2013; 13: 444. doi: 10.1186/1472-6963-13-444
PMID: 24161029

Dillip A, Embrey M, Shekalaghe E, Ross-Degnan D, Vialle-Valentin D, Kimatta S, Liana J, Rutta E,
Valimba R, Chalker J. What motivates antibiotic dispensing in accredited drug dispensing outlets in
Tanzania? A qualitative study. Antimicrob Resist Infect Control. 2015; 4:30. doi: 10.1186/s13756-015-
0073-4 PMID: 26199723

Madden JM, Quick JD, Ross-Degnan D, Kafle KK. Undercover careseekers: simulated clients in the
study of health provider behavior in developing countries. Soc Sci Med. 1997; 45(10):1465-82. PMID:
9351137

Chalker JC, Vialle-Valentin C, Liana J, Mbwasi R, Semali Al, Kihiyo B, et al. What roles do accredited
drug dispensing outlets in Tanzania play in facilitating access to antimicrobials? Results of a multi-
method analysis. Antimicrob Resist Infect Control. 2015; 4:33 doi: 10.1186/s13756-015-0075-2 PMID:
26301089

United Republic of Tanzania. Standard Treatment Guidelines and Essential Medicines List, Fourth
Edition. Dar es Salaam: Ministry of Health and Social Welfare; 2013.

World Health Organization/UNICEF. Handbook: IMCI integrated management of childhood iliness.
Geneva: WHO; 2005.

PLOS ONE | DOI:10.1371/journal.pone.0164332 November 8, 2016 15/16


http://dx.doi.org/10.1371/journal.pone.0093427
http://www.ncbi.nlm.nih.gov/pubmed/24718483
http://dx.doi.org/10.1093/heapol/czq074
http://www.ncbi.nlm.nih.gov/pubmed/21097784
http://www.ncbi.nlm.nih.gov/pubmed/18165494
http://dx.doi.org/10.1093/heapol/czm033
http://www.ncbi.nlm.nih.gov/pubmed/17921151
http://dx.doi.org/10.1353/cpr.0.0063
http://www.ncbi.nlm.nih.gov/pubmed/20208262
http://dx.doi.org/10.1186/1478-4505-9-22
http://www.ncbi.nlm.nih.gov/pubmed/21658259
http://dx.doi.org/10.1186/1475-2875-9-163
http://www.ncbi.nlm.nih.gov/pubmed/20550653
http://dx.doi.org/10.1186/1472-6963-13-444
http://www.ncbi.nlm.nih.gov/pubmed/24161029
http://dx.doi.org/10.1186/s13756-015-0073-4
http://dx.doi.org/10.1186/s13756-015-0073-4
http://www.ncbi.nlm.nih.gov/pubmed/26199723
http://www.ncbi.nlm.nih.gov/pubmed/9351137
http://dx.doi.org/10.1186/s13756-015-0075-2
http://www.ncbi.nlm.nih.gov/pubmed/26301089

@° PLOS | ONE

Accredited Drug Dispensing Outlets in Tanzania’s Health System

21.

22,

23.

24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Beyeler N, Liu J, Sieverding M. A systematic review of the role of proprietary and patent medicine ven-
dors in healthcare provision in Nigeria. PLoS One. 2015; 10(1): e0117165.: doi: 10.1371/journal.pone.
0117165 PMID: 25629900

Goodman C, Brieger W, Unwin A, Mills A, Meek S, et al. Medicine sellers and malaria treatment in sub-
Saharan Africa: what do they do and how can their practice be improved? Am J Trop Med Hyg. 2007;
77:203-218. PMID: 18165494

Hertz JT, Munishi OM, Sharp JP, Reddy EA, Crump JA. Comparing actual and perceived causes of
fever among community members in a low malaria transmission setting in northern Tanzania. Trop
Med Int Health. 2013; 18(11):1406—15. doi: 10.1111/tmi.12191 PMID: 24103083

Chipwaza B, Mugasa JP, Mayumana |, Amuri M, Makungu C, Gwakisa PS. Community knowledge
and attitudes and health workers’ practices regarding non-malaria febrile ilinesses in eastern Tanza-
nia. PLoS Negl Trop Dis. 2014; 22; 8(5):€2896. doi: 10.1371/journal.pntd.0002896 eCollection 2014.
PMID: 24852787

World Health Organization. World malaria report 2013. Geneva: WHO; 2013.

D’Acremont V, Kilowoko M, Kyungu E. Philipina S, Sangu W, Kahama-Maro J, et al. Beyond malaria—
causes of fever in outpatient Tanzanian children. N Engl J Med. 2014; 370:809-17. doi: 10.1056/
NEJMoa1214482 PMID: 24571753

National Malaria Control Program and Clinton Health Access Initiative. mRDTs in ADDOs: pilot study
results and the way forward. Presented at ADDO Program Stakeholder’'s Meeting, Arusha, Tanzania,
August 5-6, 2014.

Awor P, Wamani H, Tylleskar T, Jagoe G, Peterson S. Increased Access to care and appropriateness
of treatment at private sector drug shops with integrated management of malaria, pneumonia and diar-
rhoea: A quasi- experimental study in Uganda. PLoS One. 2014; 9(12): e115440. doi: 10.1371/
journal.pone.0115440 PMID: 25541703

Sixty-sixth World Health Assembly. Follow-up to the political declaration of the high-level meeting of
the general assembly on the prevention and control of non-communicable diseases. WHA 66.10. May
27,2013.

World Health Organization. Global Health Observatory Data Repository. United Republic of Tanzania
statistics summary (2002—present). http://apps.who.int/gho/data/node.country.country-TZA.
Accessed 17 August 2015.

World Health Organization. 2014. Noncommunicable Diseases Country Profiles: Tanzania. Geneva:
WHO.

Metta E, Msambichaka B, Mwangome M, Nyato DJ, Dieleman M, Haisma H, et al. Public policy, health
system, and community actions against iliness as platforms for response to NCDs in Tanzania: a nar-
rative review. Glob Health Action. 2014; 7:23439. doi: 10.3402/gha.v7.23439 PMID: 24848655

Making health market systems work for medicines. In: Bigdeli M, Peters DH, Wagner AK, editors. Med-
icines in health systems: advancing access, affordability and appropriate use. Geneva: WHO;
2014. pp. 74-91.

Chipwaza B, Mugasa JP, Mayumana |, Amuri M, Makungu C, Gwakisa PS. Self-medication with anti-
malarials is a common practice in rural communities of Kilosa district in Tanzania despite the reported
decline of malaria. Malar J. 2014; 13:252. doi: 10.1186/1475-2875-13-252 PMID: 24992941

Tumwikirize WA, Ekwaru PJ, Mohammed K, Ogwal-Okeng JW, Aupont O. Management of acute
respiratory infections in drug shops and private pharmacies in Uganda: a study of counter attendants’
knowledge and reported behaviour. East Afr Med J. 2004 Feb; Suppl: :S33—40.

World Health Organization. Achieving better health outcomes and efficiency gains through rational use
of medicine. Technical Brief Series—Brief No 3. Geneva: WHO; 2010.

Rutta E, Tarimo A, Delmotte E, James |, Mwakisu S, Kasembe D, et al. Understanding private retail
drug outlet dispenser knowledge and practices in tuberculosis care in Tanzania. Int J Tuberc Lung Dis.
2014; 18(9):1108—111. doi: 10.5588/ijtld.14.0020 PMID: 25189561

PLOS ONE | DOI:10.1371/journal.pone.0164332 November 8, 2016 16/16


http://dx.doi.org/10.1371/journal.pone.0117165
http://dx.doi.org/10.1371/journal.pone.0117165
http://www.ncbi.nlm.nih.gov/pubmed/25629900
http://www.ncbi.nlm.nih.gov/pubmed/18165494
http://dx.doi.org/10.1111/tmi.12191
http://www.ncbi.nlm.nih.gov/pubmed/24103083
http://dx.doi.org/10.1371/journal.pntd.0002896
http://www.ncbi.nlm.nih.gov/pubmed/24852787
http://dx.doi.org/10.1056/NEJMoa1214482
http://dx.doi.org/10.1056/NEJMoa1214482
http://www.ncbi.nlm.nih.gov/pubmed/24571753
http://dx.doi.org/10.1371/journal.pone.0115440
http://dx.doi.org/10.1371/journal.pone.0115440
http://www.ncbi.nlm.nih.gov/pubmed/25541703
http://apps.who.int/gho/data/node.country.country-TZA
http://dx.doi.org/10.3402/gha.v7.23439
http://www.ncbi.nlm.nih.gov/pubmed/24848655
http://dx.doi.org/10.1186/1475-2875-13-252
http://www.ncbi.nlm.nih.gov/pubmed/24992941
http://dx.doi.org/10.5588/ijtld.14.0020
http://www.ncbi.nlm.nih.gov/pubmed/25189561

