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Interventions to reduce the burden of disease and mortality in sub-Saharan Africa increasingly recognize the important role that drug retailers play in delivering basic healthcare services. In Nigeria, owner-operated drug retail outlets, known as patent and proprietary
medicine vendors (PPMVs), are a main source of medicines for acute conditions, but their
practices are not well understood. Greater understanding of the role of PPMVs and the quality of care they provide is needed in order to inform ongoing national health initiatives that
aim to incorporate PPMVs as a delivery mechanism.

Objective and Methods
This paper reviews and synthesizes the existing published and grey literature on the characteristics, knowledge and practices of PPMVs in Nigeria. We searched published and grey
literature using a number of electronic databases, supplemented with website searches of
relevant international agencies. We included all studies providing outcome data on PPMVs
in Nigeria, including non-experimental studies, and assessed the rigor of each study using
the WHO-Johns Hopkins Rigor scale. We used narrative synthesis to evaluate the findings.

Results
We identified 50 articles for inclusion. These studies provided data on a wide range of
PPMV outcomes: training; health knowledge; health practices, including drug stocking and
dispensing, client interaction, and referral; compliance with regulatory guidelines; and the
effects of interventions targeting PPMVs. In general, PPMVs have low health knowledge
and poor health treatment practices. However, the literature focuses largely on services for
adult malaria, and little is known about other health areas or services for children.
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Conclusions
This review highlights several concerns with the quality of the private drug retail sector in Nigeria, as well as gaps in the existing evidence base. Future research should adopt a more
holistic view of the services provided by PPMV shops, and evaluate intervention strategies
that may improve the services provided in this sector.

Introduction
The private sector delivers a substantial portion of healthcare services in many low- and middle-income countries [1]. Across Sub-Saharan Africa, private providers, ranging from informal
providers and traditional healers to privately owned specialty hospitals, provide roughly half of
all child health services [2]. In particular, drug shops comprise a sizable portion (nearly 40%)
of the private healthcare sector in the region [3] and provide between 15% and 83% of all child
health services [4]. To address the role of the retail drug sector, several countries in Sub-Saharan Africa have included private drug retailers in national health interventions [5–7].
In Nigeria, owner-operated drug retail outlets, or patent and proprietary medicine vendors
(PPMVs), are a main source of medicine for acute conditions [8]. National surveys show that
PPMVs are the first source of care for between 8% and 55% of illnesses occurring among children under five [9–11]. Community-and state-level studies of care-seeking behavior have similarly found that PPMVs are the first source of care for up to 55% of under-five child illnesses,
and provide services for 35% to 55% of adults seeking malaria treatment [12,13]. PPMVs are a
particularly important source of care in rural and lower income communities [14–16]. However, there is wide variation in the percentage of care-seeking that takes place at PPMVs across
child health conditions, including diarrhea, fever and cough, [9,17] as well as across geography
for the same condition, for example malaria [12,18–20].
PPMVs are defined as “a person without formal training in pharmacy who sells orthodox
pharmaceutical products on a retail basis for profit” [21]. They were established as a category
of retailer by the Ministry of Health to provide a source of medicine in communities with limited access to essential health commodities [22]. An estimated 200,000 operated in the country
as of 2005, far outnumbering the 2,639 retail pharmacies that were registered in the same year
[22], and more than all other cadres of health worker in the country [23]. The density of pharmacists was estimated at 10.5 per 100,000 population in 2008, as compared to 40 physicians
and 161 nurses; pharmacies also tend to be geographically concentrated in urban areas [23].
PPMV licensure does not require formal training in medicine or pharmacy [24]. Rather,
many PPMVs complete an apprenticeship with a more senior PPMV before opening their own
shop, and by convention are expected to have completed primary school [21]. Regulations permit PPMVs to sell a limited number of pre-packaged, over-the-counter medicines and medical
products, but prohibit them from selling prescription medications (including antibiotics) or
conducting invasive medical procedures (e.g. injections) [25]. In the area of family planning,
PPMVs are permitted to sell condoms and oral contraceptive pills, but are not allowed to prescribe or sell oral contraceptives to first-time contraceptive users or users experiencing complications [26]. In contrast, retail pharmacists must have a formal degree in pharmacy and are
permitted to sell prescription medications [27]. Official licensing of PPMVs and retail pharmacies is overseen by the Pharmacists Council of Nigeria (PCN) [22].
Given their numbers, market share, and presence in rural communities, PPMVs represent
an important opportunity for improving the delivery of primary healthcare commodities and

PLOS ONE | DOI:10.1371/journal.pone.0117165 January 28, 2015

2 / 21

Medicine Vendors in Nigeria

services. There is growing interest among policymakers and program implementers in Nigeria
to further engage PPMVs in primary health care delivery, as evidenced by a number of recent
national health initiatives and regulatory changes that explicitly address PPMVs. For example,
in 2005, the Essential Medicines list that outlines the drugs PPMVs are permitted to dispense
was amended to allow PPMVs to sell artemisinin-based combination therapies (ACTs) [25]
after the national treatment guidelines for uncomplicated malaria were revised to recommend
ACTs rather than chloroquine as the first-line treatment [28].
The Government of Nigeria has similarly committed to adding pediatric zinc and co-packaged zinc and oral rehydration salts (ORS) to PPMVs’ list of approved medications as part of
the national Essential Medicines Scale-Up Plan. The Plan also includes implementation of continuous education for PPMVs to improve care for common childhood illness [8]. PPMVs have
been listed as potential community-level implementers for the newly adopted national Integrated Community Case Management (ICCM) guidelines [29], and have been included in a
pilot home management of malaria project under the National Malaria Strategic Plan [8].
However, a greater understanding of the current characteristics, knowledge and practices of
PPMVs is needed to identify effective mechanisms for operationalizing PPMVs’ integration
into these national initiatives, as well as to identify additional programmatic and policy strategies for improving health services in the PPMV sector.
Across many countries in sub-Saharan Africa, privately owned drug shops, akin to Nigeria’s
PPMVs, have increasingly been recognized as important providers of health commodities. Two
recent reviews were completed on the characteristics and practices of specialized drug shops
and related interventions in sub-Saharan Africa [30,31]. These reviews found highly variable
quality and treatment practices at drug shops both within and across countries, and mixed evidence on the impact of drug shop interventions. These reviews were unable to include the full
literature on drug shops in Nigeria, limiting our understanding of the nature and quality of
PPMV shops. The reviews also indicated that the regulatory and cultural contexts of each
country significantly affect drug shop quality and the potential for effective intervention, but
delineating country-specific recommendations was beyond the scope of the reviews’ broad
conclusions. Thus, a country-level synthesis of available data on PPMVs is needed in order to
inform the scale-up of national initiatives, as well as to identify where additional country-specific evidence is needed.
In this article, we comprehensively review the evidence on the characteristics, knowledge
and practices of PPMVs in Nigeria in order to assess the strength of the existing evidence base,
synthesize what is known about this sector of providers, and identify the remaining gaps in
knowledge where evidence is weak or does not exist. The results of the review are used to determine priority areas for research and evaluation that are needed to inform effective PPMV intervention design in Nigeria and highlight opportunities for strengthening PPMV practice within
the current regulatory context in the country.

Methods
We searched the published literature using the following electronic databases: PubMed, Social
Science Citation Index, Science Citation Index, and Global Health. Grey literature was identified through web searches (Google Scholar) and searches of relevant international agencies, including the United States Agency for International Development, the UK Department for
International Development, World Health Organization, and World Bank. Additional literature was identified through searching the reference lists of included articles. Our search included a combination of terms on “Nigeria” and “drug” or “medicine,” and “retailers,” “dealers,”
“shops,” “stores,” “detailers,” “sellers,” “vendors,” “outlets,” “dispensers,” or “dispensaries.”
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We included all articles that presented outcome data on PPMVs. We excluded articles on
other types of drug retailers, such as pharmacists and itinerant drug hawkers, which are governed by different policy and regulatory statutes than PPMVs. Due to the limited scholarship
on this topic, we included all qualitative and quantitative studies regardless of design, and included studies on any outcome within the PPMV sector. We included only articles published
in 2000 or after; changes to the scope of practice and monitoring guidelines that affect the role
of PPMVs within Nigeria’s health system make studies published after this date of greater relevance to programmatic and policy initiatives on PPMV practice.
Two authors independently screened all titles and abstracts to identify articles for inclusion.
Discrepancies in determination of eligibility were decided through consultation with a third
author. In order to meet the eligibility criteria, articles had to (1) report at least one PPMVlevel outcome, and (2) be published in 2000 or after.
We included all PPMV-level outcomes in the review; outcomes were coded during the data
extraction process based on the data reported in the literature. In order to facilitate synthesis of
the literature, we grouped related outcomes into categories during the analysis stage. Our results are thus presented five categories: PPMV characteristics, shop quality, knowledge, practice, and compliance. PPMV characteristics included PPMVs’ qualifications and training, the
services offered by the shop, drugs stocked and drug prices. Shop quality included the quality
of storage facilities and drugs stocked, as well as adherence to general pharmacological guidelines. Knowledge was broadly defined, and included PPMV knowledge of any health area as defined by the study in which the outcome was reported. Given the heterogeneity in how
knowledge was measured across studies it was not possible to use a standard definition. Practice included all outcomes related to PPMVs’ dealings with their customers, namely dispensing,
client interaction and referral. Finally, we defined compliance as related to the national regulatory requirements and legal scope of practice for PPMVs in Nigeria, including licensing, commodities sold, and services offered. Due to the diversity of outcomes, and variation in
definitions of each outcome across the reviewed studies, meta-analysis was not possible. We
followed the systematic review guidelines in the Cochrane Handbook for Systematic Reviews
of Interventions, including for defining and conducting the search, screening and selecting articles, and extracting data for analysis [32]. No protocol was registered for this review.
Each study was assessed for methodological rigor and bias using the 9-point rigor scale for
non-randomized studies developed by the WHO-Johns Hopkins Synthesizing Intervention Effectiveness Project [33]. This scale evaluates studies on several dimensions; inclusion of preand post-intervention data, inclusion of a control group or cohort, comparability of the control
and treatment groups, random assignment to the intervention and selection for the study, adequate assessment of confounders, and study follow-up.

Results
Study characteristics
Of the 226 articles identified through the database and website searches, we screened 117 for
review and assessed 51 for eligibility. Articles were excluded during these two stages if they did
not include PPMV-specific outcomes. Three additional articles were identified through references. A total of 50 articles were included in the review (Fig. 1); of these eight were from the
grey literature [34–41]. A full list of the reviewed papers, including health focus area, geopolitical region, data collection method, and categories of outcomes reported, is presented in
Table 1.
The existing literature on PPMVs is focused largely in Nigeria’s southern geopolitical regions, with few studies conducted in northern regions (Fig. 2, Table 1). Eight studies covered
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Figure 1. PRISMA study selection flow diagram.
doi:10.1371/journal.pone.0117165.g001

multiple regions: two of these covered multiple regions in the South, and the remaining six covered at least one region in the South and one in either North West or North Central Nigeria
(Table 1). Nationally representative results are sparse; all nationally representative data are
from the ACTwatch surveys, which track the availability and pricing of anti-malarial drugs
[37–39]. The majority of studies focused exclusively on malaria-related outcomes (Table 1).
Other health conditions were largely absent from the PPMV literature, although there are
a small number of studies focusing on family planning or sexually transmitted infections
(FP/STIs) (Fig. 3, Table 1). Only four studies addressed child health (Table 1), whereas the
majority focused on adult health.
The majority of studies relied on cross-sectional surveys (n = 38, Table 1). Only six studies
evaluated the impact of interventions, five of which used a pre-post design [34,42–45] and one
of which used post-intervention cross-sectional data [40]. Other methods employed included
qualitative interviews (n = 7), observations of PPMV-client interactions (n = 2) or PPMV
stocking practices (n = 4), mystery clients (n = 2), client exit interviews (n = 2), and laboratory
analysis (n = 2). Ten studies presented outcomes obtained through two different data collection
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Figure 2. Geographic location of included studies.
doi:10.1371/journal.pone.0117165.g002

methods, and one study presented outcomes obtained through three data collection methods
(Table 1).

PPMV Characteristics
Studies evaluating the characteristics of PPMVs and their shops included various outcomes on
the educational background and training of PPMVs, and the services and medicines offered at
their shops. These studies highlight the wide range of health areas across which PPMVs
provide services.
Qualifications and training. Twenty-seven studies reported on PPMVs’ level of education
and/or source of training (Table 1). These studies indicate that many PPMVs have higher than
the customary level of primary education. The percentage of PPMVs with tertiary education
ranged from 14% in Anambra state [46] to 57% in Jigawa [47]. The majority of studies found
that between 7% and 20% of PPMVs had only primary education [42,43,47–56], though rural
PPMVs were less educated than their urban counterparts [44,50]. It is worth noting that many
PPMVs have apprentices or other employees who staff the shop when the owner is away [21];
no studies compared the educational levels of these staff with the owner.
A substantial percentage of PPMVs have received formal medical training, ranging from
14% in Enugu [57] to 20% in Rivers and Kano [54,58] and 32% in Lagos [59]. Prior or concurrent employment in a health center was also common; 29% of surveyed PPMVs in Oyo had
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Figure 3. Health area of focus of included studies.
doi:10.1371/journal.pone.0117165.g003

worked at a health facility [41], with rural PPMVs twice as likely than those in urban areas to
be dually-employed [60]. However, apprenticeships with another PPMV remains the primary
source of training for the majority of PPMVs [35,41,61,62]. PPMVs’ were found to have an average of between 5.4 and 15.5 years of experience [41,42,46,55,59,61].
Services. The reviewed studies show that PPMVs provide medicines and services for a wide
variety of health needs, including malaria, respiratory infections, diarrhea, common cough and
cold, tuberculosis, and reproductive health (Fig. 3). However, holistic information about the
full range of illnesses treated or products sold at PPMV shops is not available because all of the
included studies were designed to evaluate outcomes for specific diseases or health needs. One
study asked PPMVs about their primary role, and reported that PPMVs mainly sell medicines,
though some also provide additional services including treating minor ailments and referring
complicated cases [63].
Drug stock and price. Twenty-two studies assessed drug stocks for specific illnesses or
health needs at PPMV shops (Table 1); the lack of studies assessing the full stock at PPMV
shops prevents identification of the range of illness for which PPMVs stock products. Threequarters of these studies focused on stocking practices for anti-malarial medicines (Table 1).
Studies conducted after the 2005 change in treatment guidelines for malaria found that stocking of ACTs has increased over time, from 37% [37] in 2009 to 54% in 2011 at a national level,
following the implementation of the Affordable Medicine Facility-malaria (AMFm) pilot,
which aimed to increase the availability of ACTs [38]. Smaller scale studies found around 60%
[49,59] of PPMVs stocking ACTs, reaching up to 97% in some states [57]. However, many
studies found that PPMVs continued to stock non-recommended drugs for malaria including
chloroquine and artemisinin monotherapies [35–38,43,47,62,64].
PPMVs also stock a number of sexual and reproductive health products. The data in this
area, which are based on small scale studies, showed that male condoms and treatments for
sexually transmitted infections (STIs) are more commonly stocked than emergency
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contraceptives, female condoms and birth control pills [61,63]. Another study found that 13%
of PPMVs sold injectable contraceptives even though they are prohibited from giving injections [41]. In contrast, while PPMVs are allowed to sell misoprostol to treat postpartum hemorrhage, the single study on this topic found that no shops stocked misoprostol six months
after the drug was approved for sale [65]. PPMVs reported that stocking decisions were motivated by regulations, religion, side effects, effectiveness, brand reputation, ability to procure
supplies, and consumer demand [37,48,58].
All of the evidence on drug prices at PPMVs comes from the malaria literature. These studies showed that prices for anti-malarials at PPMVs are lower than at all other sources except
for public sector facilities [37–39,57,66]. The most recent national data on anti-malarial pricing
at PPMVs indicated that percentage mark-ups were similar across different anti-malarials,
ranging from 22%–40% (around USD 0.19 to 0.72), lower mark-ups than those charged by either pharmacies or private health facilities [39]. Due to the lack of studies on prices or profit
margins for other types of drugs sold by PPMVs, it is not possible to assess relative profits or
the importance of different health areas for PPMVs’ overall business model.

PPMV Shop Quality
Nine studies addressed the quality of PPMV shops (Table 1). The evidence on quality focuses
primarily on drug quality, particularly the quality of anti-malarial drugs stocked. Drug inventory assessments have shown that the majority of anti-malaria drugs stocked by PPMVs had a
NAFDAC number verifying the manufacture information, and that few were expired
[38,56,59]. Nationally, only 2% of PPMVs stocked expired anti-malarial medications [37], but
regional studies showed more PPMVs carried expired drugs, ranging from 3% of PPMVs in
Kaduna and Oyo to 15% of PPMVs in Enugu [62]. Studies on drug quality also indicated that
PPMVs carry relatively low quality anti-malarials; chemical analysis studies found that roughly
half of anti-malarial drugs stocked in PPMV shops were sub-standard [53] [67]. This was a significantly higher percentage than stocked in pharmacy shops and public primary healthcare
centers in the same area [67], though PPMVs with higher levels of education were more likely
to sell quality drugs [53].
Assessments of the equipment and drug storage facilities at PPMVs [37,38,68], found that
most shops could properly store malaria medicines [37,38] but not medications that require
stricter temperature controls [68]. One study assessed PPMV shop quality as measured by the
utilization of universal precautions for infection prevention, and found that 43% of PPMVs improperly disposed of sharps after administering injections (which is outside their legal scope of
practice), and only 1% of PPMVs used gloves, properly disposed of sharps, and referred customers to avoid contact with blood [69].

PPMV knowledge
Knowledge was the most widely reported outcome in this literature; 28 articles reported on
PPMV knowledge of malaria, child health, family planning, tuberculosis (TB) or pharmacological standards (Table 1). PPMV knowledge was limited, although PPMV knowledge varied
across health topics and geographic regions. In general, PPMVs appeared to have better knowledge of the causes and symptoms of illnesses, but poorer awareness and knowledge of correct
treatment guidelines.
Malaria knowledge. The majority of studies (n = 19) addressing PPMV knowledge focused
exclusively on malaria (Table 1). Although knowledge indicators were not comparable across
studies, results indicated that PPMVs have good recognition of malaria symptoms [46,55,70].
The majority of PPMVs in Enugu and Lagos states correctly identified the cause of malaria
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[55,70]; however, only 8% of surveyed PPMVs responded correctly in Anambra state [46], and
PPMVs frequently identified incorrect causes of malaria [55,70]. PPMVs have poorer knowledge of proper malaria treatment; nationwide, 65% to 69% of PPMVs could name at least one
malaria danger sign requiring referral to a health facility [37,38]. Smaller studies found that the
percentage of PPMVs who properly identified danger signs of severe malaria ranged from 14%
in Jigawa [47] to 71% in Anambra [46].
For knowledge of recommended malaria treatment, we focused on studies conducted after
the 2005 revision of the national malaria treatment guidelines. State-level studies from this period found that between 16% and 80% of PPMVs were aware that the guidelines had been revised [35,62] and that between 6% and 51% were aware of the content of the revisions (i.e.
ACTs replacing chloroquine as first-line treatment for uncomplicated malaria)
[35,47,49,56,57,62,71]. The national ACTwatch surveys found that in 2011, 51% of PPMVs
knew the correct first-line treatment for malaria, an increase from 14% in 2009 [37,38]. PPMV
knowledge of the correct ACT dosages for adults and children also increased from less than ten
percent in 2009 [37] to 53% (child dosage) and 79% (adult dosage) in 2011 [38]. PPMVs were
found to have poorer knowledge of malaria treatment than public health facility staff
[37,38,57] and pharmacists [37,38,71,72], but comparisons between PPMVs and Community
Health Extension Workers (CHEWs) showed varying results as to which group had better
knowledge [37,38,71].
Other health knowledge. Nine studies assessed PPMV knowledge of non-malaria health
topics (Table 1); all found low knowledge of illness identification and proper drug dispensing.
The only article addressing PPMV knowledge of child health for illnesses other then malaria
focused on diarrhea, finding that PPMVs were aware of the causes and signs of diarrhea, but
were unaware of diarrhea prevention and use of oral rehydration salts for treatment [48].
PPMVs also had poor knowledge of the causes of TB, the correct definition of chronic
cough, and the correct duration of TB treatment [50,51]. Comparisons of TB knowledge between urban and rural PPMVs produced inconsistent results across the two studies, with one
showing that urban PPMVs had better knowledge [50] and the other that rural PPMVs had
better knowledge [51].
Two studies, both conducted in the South West region, found high levels of awareness of
family planning methods: 89% of PPMVs knew about injectable contraceptives [41] and 72%
reported that they knew emergency contraceptives could be used within three days of sexual intercourse [61]. However no studies assessed PPMV knowledge of the proper use, or the benefits
and risks, of different family planning methods.
Studies also found that PPMVs had generally low knowledge of pharmacological and safety
guidelines [42,68,69,73]. PPMVs had poor knowledge of drug administration, including understanding of drug interactions, contraindications, and side effects [73], and limited knowledge
and awareness of universal precautions for infection prevention [69].

PPMV practice
Studies assessing PPMV practice addressed dispensing practices, client interaction, referral to
health facilities, and compliance with legal requirements. As with knowledge, the findings were
variable, but generally indicated poor practices.
Dispensing. The 18 articles that assessed PPMV drug dispensing practices (Table 1) found
that PPMVs generally do not follow treatment guidelines. Observations of PPMV dispensing
practices indicated that the majority of anti-malarial drug sales were of non-recommended
drugs [74]; and a study using clinical vignettes found that only half of PPMVs recommended
the proper treatment for malaria [16]. Studies based on PPMV self-reports indicated similarly
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poor dispensing practices. Three studies conducted prior to the 2005 malaria treatment guideline revisions found that fewer than 20% of PPMVs reported selling the correct dosage of chloroquine [45,53,55]. Following the 2005 revisions, the percentage of PPMVs who reported
dispensing ACTs for uncomplicated malaria ranged from near zero in Anambra and Enugu
states [64,70] to 69% in urban Rivers state [71]. Between 46% and 77% of PPMVs reported correct dispensing of sulfadoxine pyrimethamine for pregnant women [56,71]. A single study of
dispensing practices for non-malaria illnesses found that 69% of PPMVs reported ORS as their
first-line treatment for diarrhea in under-fives [48]. The reliance of these studies on self-reported data may overstate rates of proper treatment; a study comparing self-reported to observed dispensing practices for child malaria found that PPMVs under-reported dispensing of
improper treatments [75].
Client interactions. Nineteen articles assessed the interactions between PPMVs and their
clients (Table 1), focusing on drug choice, consultation about the illness, and instructions regarding drug administration. Interactions about drug choice, and the majority of drug sales,
were largely driven by customer demand for specific drugs [37,38,44,49,70,75,76]. Although
some PPMVs report that customers ask for recommendations on drug choice, particularly for
sick children [75] and anti-malarial drugs [37,38], observational data showed that PPMVs only
suggested drug choices in 31% of encounters [21], and that between 58% and 69% of PPMVs
sold drugs as requested without asking the customer for any clarification [21,60]. Very few customers requested drugs based on prescriptions [49,58,70,75]; observational data found that between zero and 9% of clients brought a prescription to the PPMV shop [21,60], with higher
percentages in rural areas [60].
Customer willingness to pay also impacted drug choice interactions. Qualitatively, PPMVs
reported that their decisions about drug type and dosage were influenced by their perceptions
of a customers’ ability or wiliness to pay [70], a practice that was corroborated by a mystery client survey [43]. Data from customer exit surveys showed that customers seeking care for children purchased an average of 6.8 drugs, with 55% purchasing non-essential drugs to treat
malaria, acute respiratory infections, and diarrhea, resulting in an average additional and unnecessary expense of USD 1.09 to 2.19 per illness episode [77].
Customers infrequently consulted PPMVs about illness diagnosis, and PPMVs reported
that they infrequently asked their customers about their illness history or conducted examinations [62,64,70,75]. Observational data and client exit surveys indicated that discussions of illness history occurred in 19% to 32% of encounters [21,57], although nearly a quarter of
PPMVs reported that they would ask to see the sick child if she was not present at the shop
[75]. It was also uncommon for PPMVs to instruct customers on the proper administration or
side effects of purchased drugs, or to discuss referral for further treatment [21,43,57,75,76].
Studies on family planning services at PPMVs found similarly limited counseling for customers. Mystery client visits indicated that less than 15% of customers purchasing birth control
pills were informed about side effects [40,78]. Some PPMVs expressed the need to maintain
good communications, discretion, and confidentiality when dispensing family planning products to young customers [63], however others indicated that they may exclude youth and unmarried customers from receiving family planning services [79].
Referral. Eleven studies reported on referral practices among PPMVs, many of which
found low rates of referral. The majority of these studies relied on PPMV self-reports; a single
study used direct observation of PPMV-client interaction to document referral practices across
all health conditions, and found that only 0.4% of customers were referred [21].
Two studies on malaria found wide variation in referral practices; the percentage of PPMVs
who reported that they would refer a customer in the case of serious illness, or if there was no
improvement after initial treatment, ranged from 5% [62] to 68% [56]. For family planning,
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51% of PPMVs self-reported referring clients to health facilities for related services [61]. Yet
two mystery client studies found that only 30% to 45% of PPMVs referred first-time users, and
about 50% referred current users experiencing contraceptive-related complications [40,78].
Low rates of referral were also documented for customers with TB. In Enugu, only 5% of urban
and 18% of rural PPMVs reported referring customers with “long-lasting” cough, and none of
the referrals were to registered DOTS centers [50]. A second study found a higher percentage
of PPMVs who reported ever having referred a customer for a prolonged cough (77%), however the average wait time prior to this referral was 39 days [51].
Interviews with PPMVs show that reasons for referral included the inability to treat an illness, lack of improvement following initial treatment, severe illness, and the need for diagnostic
tests [52]. Reasons for not referring included the inaccessibility or understaffing of health centers [70] and the fear of potentially losing customers [78].

Compliance with legal regulations
Ten studies on PPMV compliance with legal regulations focused on licensing, drug stocking,
and drug sale requirements (Table 1). Evidence on PPMV regulatory compliance is more robust in the area of family planning than in other health areas.
Licensing. Several studies indicated that many shops operate without the proper licenses. In
Lagos, only 6% of shops had a “practicing” license [59]and 38% were registered with PCN [55],
while in Akwa Ibom 20% of shops were licensed [80].
Commodities. Between 60% and 70% of shops stocked medications they are legally prohibited from selling [60]. One study on the services PPMVs provided for sick children showed
that 60% received an antibiotic [77] despite the fact that the sale of antibiotics is outside
PPMVs’ current scope of practice. This may be due to a lack of knowledge regarding legal
scope of practice; one study found that awareness among PPMVs of the rules restricting antibiotic sales varied from 79% in rural areas to 6% in urban areas of Oyo [60]. PPMVs have also
been found to sell drugs re-packaged out of their original container, in contrast to the legal
guidelines restricting them to the sale of pre-packaged drugs [68].
Services. Studies show that PPMVs also provide diagnostic and treatment services that fall
outside their legal scope of practice. Two studies on malaria found that PPMVs largely comply
with prohibitions on conducting diagnostic tests, but do not comply with the regulation against
giving injections [55,77]. Close to half of PPMVs in Lagos reported administering injections
for malaria treatment [55], and a study of child health showed that 73% of children attending
PPMV shops received an injection [77].
Studies on family planning also found that many PPMVs do not comply with current regulatory guidelines; between 9% and 17% of PPMVs sold oral contraceptives to mystery clients
posing as first time pill users, and there were low rates of referral for family planning-related
complications [40,78]. PPMVs also provided a number of family planning and reproductive
health services beyond their legal scope of practice. In South West Nigeria, 15% of PPMVs reported providing family planning injections [41]. PPMV clients interviewed in the North Central region reported receiving abortion care, post-abortion care, and treatment of sexually
transmitted infections at PPMV shops [63].

PPMV Interventions
Only six studies evaluated the impact of interventions targeting PPMVs [34,40,42–44,81]. The
majority of interventions focused on training activities. All interventions resulted in improved
knowledge, while the evidence was more mixed regarding the impact of interventions on improving PPMV practice. In Kebbi, a training intervention increased PPMV knowledge of first-
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line anti-malarial treatment and referral for symptoms, but did not improve proper dispensing
for malaria treatment [43]. A training program on pharmacovigilance in Ekiti state increased
PPMV knowledge of the concept of adverse drug reaction reporting, but did not examine the
impact on PPMV practices [42]. More comprehensive interventions complementing training
with demand- and supply-side components (e.g. job aids, completion certificates, community
mobilization, assured supply) increased both PPMV knowledge of and proper dispensing practices for malaria [34,44]. An intervention in Oyo, Abia, and Enugu states increased proper prescribing practices for child malaria [81], and another intervention improved PPMV-client
interactions, increasing the percentage of PPMVs who took customers’ illness history [44].
The two ACTwatch outlet surveys include baseline [37] and endline [38] reports for the
evaluation of the AMFm pilot intervention in Nigeria which provided a supply-side subsidy designed to increase the affordability and availability of ACTs [38]. As noted above, the percentage of PPMVs stocking ACTs increased from 37% to 54% over the course of the pilot. The
median sale price of quality-assured ACTs at PPMVs also decreased, and the market share of
ACTs among PPMVs’ anti-malarial sales increased from 6.3% to 19.0%. PPMVs’ knowledge of
ACTs as the recommended first-line treatment for malaria and the correct dosages for adults
and children also improved [37,38].

Methodological rigor and bias
Although we found 50 published articles that included PPMV-specific outcomes on a wide
range of topics, our ability to draw strong conclusions from this body of literature is limited
due to the methodological weakness of the evidence base and the diversity of definition and
measurement across outcomes. The included studies on PPMVs primarily employed cross-sectional data collection with convenience sampling strategies, and therefore the majority of studies scored below a 2 on the 9-point WHO-Johns Hopkins scale, indicating high levels of
potential bias. Only the five articles that included pre- and post-intervention data scored a 3 or
higher on the scale, and 18 studies did not meet any of the criteria included in the scale
(Table 1). Weaknesses in study design were compounded by differences across studies in survey questions and indices used to measure similar outcomes, such as knowledge. Furthermore,
results on a number of outcomes, such as stocking, dispensing and referral practices, largely
rely on PPMV self-reported data that are prone to a number of biases.

Discussion
PPMVs are an important source of health care in Nigeria, providing drugs and services across
a wide range of health areas—from malaria and diarrhea to respiratory infections, tuberculosis,
and sexual and reproductive health. Given the scale and scope of this sector, PPMV shops
could be part of an effective strategy to increase access to essential health commodities. Acknowledging this, health policies and intervention pilots in Nigeria are increasingly incorporating PPMVs as key community-level health providers. Our review highlights several areas
where services provided at PPMV shops need to be improved in order to capitalize on the potential value of this sector and a number of research questions that will need to be answered in
order to achieve this.
The available evidence shows that PPMVs provide low quality health services. PPMVs stock
poor quality medicines and stock a large number of medicines they are prohibited from selling.
In addition, the evidence from the malaria literature indicates that their limited knowledge of
proper treatment practices results in frequent sales of inappropriate and ineffective medicines
and the sale of drugs in incorrect doses. Although only one study directly measured the cost of
irrational dispensing, the fact that PPMVs dispense inappropriate medications suggests that
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they may be causing unnecessary expenditures for customers, in addition to improperly treating illnesses. Customer demand for improper treatment further contributes to poor dispensing
practices; PPMVs are infrequently consulted about illness diagnosis or drug choice.
Studies of malaria and family planning services also show that PPMVs frequently provide
services beyond their legal scope of practice. The prevalence of PPMVs offering medicines and
healthcare services they are prohibited from providing raises concerns about the quality of
these drugs and services. This is particularly true as PPMVs are not typically trained on
counseling and often do not provide customers with information about drug administration or
side effects, or referral for further treatment. Restrictions on the drugs PPMVs are allowed to
sell, without adequate enforcement capacity, may increase stocking of fake and substandard
drugs by limiting the options PPMVs have for purchasing high quality medicines. In addition,
PPMVs are unable to receive training on how to properly dispense these medicines, or how to
safely provide services such as injectable family planning, given the current legal restrictions.
Although current research documents poor quality at PPMV shops, the studies included in
this review also suggest that there are opportunities to improve the quality of medicines and
services provided by PPMVs. First, although the law requires that PPMVs have only primary
schooling, the majority of studies found that PPMVs have significantly higher levels of education and that a substantial percentage are trained health professionals, suggesting that they
could be more effectively targeted for quality improvement. Second, the available evidence suggests that well-designed interventions can improve the quality of treatment PPMVs provide for
common illnesses. Integrated interventions that address both supply and demand-side factors,
and that do not rely solely on training, are more effective in changing PPMV practice than
training-only interventions. This is in line with a broader review of interventions for informal
providers that found that the most effective interventions were those that targeted market or
institutional environments, in addition to providing training [82].
There are also successful models elsewhere in Sub-Saharan Africa for segmenting the drug
retail sector and implementing large-scale interventions to improve the quality of services provided by retail outlets and to better integrate them into the formal health system. In Kenya,
government-run training programs for drug shop owners increased proper dispensing of malaria treatments [5,6,83]. In Tanzania, a national drug shop accreditation program increased
the quality of care in drug stores, closed down unqualified drug shops, and resulted in greater
accessibility of recommended malaria treatments at the community level [7,84].
However, further research is needed in several areas to inform effective, scalable interventions to improve the services provided by PPMV shops in Nigeria. First, too little is known
about the nature and quality of the full range of services and products offered at PPMV shops.
The vast majority of evidence focuses exclusively on malaria services for adults, despite the indication that PPMVs are serving a much wider range of illnesses and clients. This is a critical
gap in our understanding both of the health services that PPMVs provide, and of the business
and financial incentives under which PPMVs operate. Prior reviews of drug shop interventions
indicate that profit motivations impact shopkeeper behavior and intervention effectiveness
[30]. Thus, additional research is needed to understand the range of products and services provided by PPMVs, including their stocking behavior, sales volumes and profit margins across
disease areas. At the same time, there is a need to assess the quality of the range of services provided by PPMVs, as well as their knowledge of and capacity to provide safer and higher quality
care in the relevant health areas. Of particular importance is research that assesses PPMV
knowledge and practice for child illnesses.
Research should also focus on testing and evaluating mechanisms for improving the quality
of care at PPMV shops within the policy and regulatory context of Nigeria, and the particular
role that PPMVs play in the broader health system. Although early evidence suggests that
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training can improve knowledge, it is clear that this does not always translate into improved
dispensing practices. For example, even with the national-level AMFm mechanism, which has
improved availability, affordability, and knowledge of ACTs, the market share of non-recommended anti-malarials remains high. This is indicative of the need for further evidence on how
PPMVs’ incentives for dispensing drugs are currently structured and how they might be
changed to improve quality of care, particularly in a context where customer demand plays an
important role in retail transactions. However, the AMFm pilots also indicate that supplychain interventions, such as subsidies, can potentially improve stocking of recommended treatments. There is also little or no evidence on the sustainability of intervention effects over time,
the efficacy of monitoring and enforcement mechanisms for quality assurance in the PPMV
sector, or interventions to improve the quality of non-malaria health services. In addition,
there is very little evidence on how PPMVs’ services compare to those of other healthcare providers, making it difficult to assess and understand the role of PPMVs within the broader
health system. Further research on the role of PPMVs can improve integrated interventions.

Limitations
There are several limitations to this review. Given the absence of more rigorous studies, we
chose to include both non-experimental and qualitative studies, therefore limiting our ability
to draw strong conclusions. The studies focus on a narrow set of service provision outcomes
and health areas, and focus almost exclusively on services for adults, further limiting our ability
to draw conclusions about the overall quality of care provided at PPMV shops, notably for children. In addition, the majority of the studies are located in the country’s Southern region.
Health-seeking behavior, and the role of PPMVs in local health systems, may vary significantly
across Nigeria’s diverse regions[9,12,19,20], therefore limiting the generalizability of
our findings.

Conclusions
PPMVs provide a source of access to essential medicines throughout Nigeria, across a wide
range of disease areas. Although the quality of services provided by PPMVs is poor, there is
some evidence that PPMV knowledge and practice can be improved through interventions,
and particularly interventions that go beyond training such as to include demand-side interventions or supply chain support and subsidies. The weakness of the evidence base on PPMVs
is, however, a limiting factor in the development of innovative and comprehensive interventions to improve PPMV practice. Given the size of the PPMV sector and its importance in providing services to rural and low-income populations, this is a missed opportunity to improve
the coverage and quality of the health system. Future research in this area should adopt a more
comprehensive, multi-disease area approach to understanding PPMV practice, and focus on
the evaluation of interventions to improve the quality of PPMV services across a range
of outcomes.

Supporting Information
S1 PRISMA Checklist
(DOC)

Acknowledgments
The authors would like to thank Erikan Obotetukudo and Eric Schatzkin for assistance with
gathering and organizing the articles related to this review.

PLOS ONE | DOI:10.1371/journal.pone.0117165 January 28, 2015

17 / 21

Medicine Vendors in Nigeria

Author Contributions
Conceived and designed the experiments: NB JL MS. Performed the experiments: NB MS. Analyzed the data: NB JL MS. Wrote the paper: NB JL MS.

References
1.

Forsberg BC, Montagu D, Sundewall J (2011) Moving towards in-depth knowledge on the private health
sector in low- and middle-income countries. Health Policy Plan 26: i1–i3. doi: 10.1093/heapol/czr050
PMID: 21729912

2.

Marek T, O’Farrell C, Yamamoto C, Zable L (2005) Trends and Opportunities in Public-Private Partnerships to Improve Health Service Delivery. Washington, D.C.: World Bank. PMID: 25275211

3.

Marriott A (2009) Blind Optimism: Challenging the Myths about Private Health Care in Poor Countries.
Oxfam Briefing Paper. Oxfam International.

4.

Goodman C, Brieger W, Unwin A, Mills A, Meek S, et al. (2007) 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
77: 203–218. PMID: 18165494

5.

Abuya T, Fegan G, Rowa Y, Karisa B, Ochola S, et al. (2009) Impact of ministry of health interventions
on private medicine retailer knowledge and practices on anti-malarial treatment in Kenya. Am J Trop
Med Hyg 80: 905–913. PMID: 19478247

6.

Abuya TO, Fegan G, Amin AA, Akhwale WS, Noor AM, et al. (2010) Evaluating different dimensions of
programme effectiveness for private medicine retailer malaria control interventions in Kenya. PloS One
5: e8937. doi: 10.1371/journal.pone.0008937 PMID: 20126620

7.

Rutta E, Kibassa B, McKinnon B, Liana J, Mbwasi R, et al. (2011) Increasing access to subsidized artemisinin-based combination therapy through accredited drug dispensing outlets in Tanzania. Health
Res Policy Syst BioMed Cent 9: 22.

8.

National Primary Health Care Development Agency (2011) Draft Essential Childhood Medicines ScaleUp Plan. Abuja, Nigeria: Federal Ministry of Health. doi: 10.1080/17437199.2011.587961 PMID:
25473706

9.

National Population Commission, ICF Macro (2009) Nigeria Demographic and Health Survey 2008.
Abuja, Nigeria: National Population Commission and ICF Macro. PMID: 25506961

10.

National Population Commission, National Malaria Control Programme, ICF International (2012) Nigeria Malaria Indicator Survey 2010. Abuja, Nigeria: NPC, NMCP and ICF International. doi: 10.1016/j.
asjsur.2012.06.010 PMID: 25554668

11.

National Bureau of Statistics, UNICEF, UNFPA (2013) Nigeria Multiple Indicator Cluster Survey 2011:
Main Report. Abuja, Nigeria: NBS, UNICEF and UNFPA. doi: 10.1016/j.jsps.2013.12.015 PMID:
25561862

12.

Uguru NP, Onwujekwe OE, Uzochukwu BS, Igiliegbe GC, Eze SB (2009) Inequities in incidence, morbidity and expenditures on prevention and treatment of malaria in southeast Nigeria. BMC Int Health
Hum Rights 9: 21. doi: 10.1186/1472-698X-9-21 PMID: 19732462

13.

Onwujekwe O, Chukwuogo O, Ezeoke U, Uzochukwu B, Eze S (2011) Asking people directly about
preferred health-seeking behaviour yields invalid response: an experiment in south-east Nigeria. J Public Health Oxf Engl 33: 93–100. doi: 10.1093/pubmed/fdq065 PMID: 20739332

14.

Onwujekwe O, Hanson K, Uzochukwu B, Ezeoke O, Eze S, et al. (2010) Geographic inequities in provision and utilization of malaria treatment services in southeast Nigeria: diagnosis, providers and drugs.
Health Policy 94: 144–149. doi: 10.1016/j.healthpol.2009.09.010 PMID: 19836852

15.

Onwujekwe O, Onoka C, Uzochukwu B, Hanson K (2011) Constraints to universal coverage: inequities
in health service use and expenditures for different health conditions and providers. Int J Equity Health
10: 50. doi: 10.1186/1475-9276-10-50 PMID: 22078263

16.

Onwujekwe O, Hanson K, Uzochukwu B (2011) Do poor people use poor quality providers? Evidence
from the treatment of presumptive malaria in Nigeria. Trop Med Int Health 16: 1087–1098. doi: 10.
1111/j.1365-3156.2011.02821.x PMID: 21702870

17.

Abdulraheem IS, Parakoyi DB (2009) Factors affecting mothers’ healthcare-seeking behaviour for
childhood illnesses in a rural Nigerian setting. Early Child Dev Care 179: 671–683.

18.

Emeka NC (2005) Treatment received by under fives having fever before presenting at the children’s
outpatient clinic of a tertiary health facility in Owerri, Nigeria. Ann Afr Med 4: 68–71.

19.

Enato EF, Okhamafe AO (2006) A survey of anti-malarial activity during pregnancy, and children’s malaria care-seeking behaviour in two Nigerian rural communities. Scand J Infect Dis 38: 474–478. PMID:
16798697

PLOS ONE | DOI:10.1371/journal.pone.0117165 January 28, 2015

18 / 21

Medicine Vendors in Nigeria

20.

Tobin-West CI, Babatunde S (2011) Community perceptions and practices in management of malaria
in under-five children in Rivers State in Nigeria. Int J Health Res 4: 127–133.

21.

Brieger WR, Osamor PE, Salami KK, Oladepo O, Otusanya SA (2004) Interactions between patent
medicine vendors and customers in urban and rural Nigeria. Health Policy Plan 19: 177–182. PMID:
15070866

22.

Barnes J, Chandani T, Feeley R (2008) Nigeria Private Sector Health Assessment. Bethesda, MD: Private Sector Partnerships-One project, Abt Associates Inc.

23.

Africa Health Workforce Observatory [AHWO] (2008) Human Resources for Health Country Profile: Nigeria. Geneva: World Health Organization. Available: http://www.hrh-observatory.afro.who.int/images/
Document_Centre/nigeria_country_profile.pdf?ua=1. Accessed 2014 Nov 13. PMID: 25506952

24.

Egboh A (1984) Pharmacy Laws and Practice in Nigeria. Ikeja, Nigeria: Lieramed Publications. PMID:
25057717

25.

Nigerian Federal Ministry of Health (2010) Essential medicine list, 5th revision. Abuja, Nigeria. PMID:
25506974

26.

Federal Ministry of Health, Nigeria (2005) National Family Planning/Reproductive Health Policy Guidelines and Standards of Practice.

27.

Pharmacists Council of Nigeria Website (n.d.) Pharmacists Council of Nigeria. Available: http://pcn.
gov.ng/index.htm. Accessed 2014 Dec 2.

28.

Federal Republic of Nigeria (2005) National Antimalarial Treatment Policy. Abuja: Federal Ministry of
Health. Available: http://apps.who.int/medicinedocs/documents/s18401en/s18401en.pdf.

29.

Federal Ministry of Health, Nigeria (2013) National Guideline for the Implementation of Integrated Community Case Management of Childhood Illness in Nigeria. Abuja, Nigeria. doi: 10.1016/j.jsps.2013.12.
015 PMID: 25561862

30.

Wafula FN, Goodman CA (2010) Are interventions for improving the quality of services provided by specialized drug shops effective in sub-Saharan Africa? A systematic review of the literature. Int J Qual
Health Care 22: 316–323. doi: 10.1093/intqhc/mzq022 PMID: 20430823

31.

Wafula FN, Miriti EM, Goodman CA (2012) Examining characteristics, knowledge and regulatory practices of specialized drug shops in Sub-Saharan Africa: a systematic review of the literature. BMC Health
Serv Res 12: 223. doi: 10.1186/1472-6963-12-223 PMID: 22838649

32.

Higgins J, Deeks J (2008) Selecting Studies and Collecting Data. In: Higgins J, Green S, editors.
Cochrane Handbook for Systematic Reviews of Interventions. Manchester, UK: John Wiley and Sons.

33.

WHO-Johns Hopkins (2012.) 9-Point Rigour Scale. WHO-Johns Hopkins Synthesizing Intervention Effectiveness Project.

34.

Greer G, Akinpelumi A, Madueke L, Plowman B, Fapohunda B, et al. (2004) Improving management of
childhood malaria in Nigeria and Uganda by improving practices of patent medicine vendors. Arlingt Va
USAID. Available: http://mx1.m-mc.org/hcp/countries/nigeria/ImprovingMalariaMgmtPMVs.pdf. Accessed 2014 May 19.

35.

Oladepo O, Salami KK, Adeoye BW, Oshiname F, Ofi B, et al. (2007) Malaria treatment and policy in
three regions in Nigeria: the role of patent medicine vendors. Working Paper. Future Health Systems.
Available: http://r4d.dfid.gov.uk/PDF/Outputs/FutureHealth_RPC/WP1.pdf. Accessed 2014 May 19.

36.

Oladepo O, Salami KK, Adeoye BW, Oshiname F, Ofi B, et al. (2008) Malaria treatment in Nigeria: the
role of patent medicine vendors. Policy brief. Future Health Systems. Available: http://www.
futurehealthsystems.org/publications/fhs-nigeria-policy-brief-1-malaria-treatment-in-nigeria-the.html.
Accessed 2014 May 19.

37.

ACTwatch Group, SFH/Nigeria and the Independent Evaluation Team (2009) Outlet survey report
2009 for the baseline independent evaluation of the affordable medicines facility (AMFm), Nigeria.
Abuja: ACTwatch/SFH/PSI. PMID: 25506961

38.

ACTwatch Group, SFH/Nigeria and the Independent Evaluation Team (2012) Endline outlet survey report 2011 for the baseline independent evaluation of phase 1 of the affordable medicines facility-malaria
(AMFm), Nigeria. Abuja: ACTwatch/SFH/PSI. doi: 10.1016/j.asjsur.2012.06.010 PMID: 25554668

39.

Palafox B, Patouillard E, Tougher S, Goodman C, Hanson K, et al. (2012) ACTwatch 2009 supply chain
survey results Nigeria. Available: http://www.actwatch.info/sites/default/files/content/publications/
attachments/Nigeria_Report_SC_2009.pdf. Accessed 2014 May 19.

40.

Spaid B, Adenusi O, Oladosu M (2011) Improved reproductive health in Nigeria: End of project evaluation. Washington, D.C.: USAID. Available: http://www.ghtechproject.com/files/1%20573%20Improved
%20Reproductive%20Health%20in%20Nigeria%20FINAL%20508%2012.19.11.pdf. doi: 10.1016/j.
asjsur.2012.06.010 PMID: 25554668

41.

FHI360(2013) Research and recommendations on the delivery of injectable contraceptive services by
patent medicine vendors in rural Nigeria.

PLOS ONE | DOI:10.1371/journal.pone.0117165 January 28, 2015

19 / 21

Medicine Vendors in Nigeria

42.

Awodele O, Adeniran A, Awodele DF (2012) Pharmacovigilance amongst patent medicine vendors
(PMVs) in Ekiti state, Nigeria. Int J Risk Saf Med 24: 65–72. doi: 10.3233/JRS-2012-0562 PMID:
22751188

43.

Livinus C, Ibrahim MO, Isezuo S, Bello SO (2009) The impact of training on malaria treatment practices:
a study of patent medicine vendors in Birnin-kebbi. Sahel Med J 12.

44.

Okeke TA, Uzochukwu BSC (2009) Improving childhood malaria treatment and referral practices by
training patent medicine vendors in rural south-east Nigeria. Malar J 8: 260. doi: 10.1186/1475-2875-8260 PMID: 19930561

45.

Brieger WR, Salako LA, Umeh RE, Agomo PU, Afolabi BM, et al. (2002) Promoting prepackaged drugs
for prompt and appropriate treatment of febrile illnesses in rural Nigerian communities. Int Q Community
Health Educ 21: 19–40.

46.

Nduka SO, Agbata CA, Eze BH, Ezeobi I, Nwadukwe CC, et al. (2013) Assessment of artemisinin
based combination therapy utilization among patent medicine vendors in some rural areas in Nigeria.
Int J Collab Res Intern Med Public Health IJCRIMPH 5.

47.

Berendes S, Adeyemi O, Oladele EA, Oresanya OB, Okoh F, et al. (2012) Are patent medicine vendors
effective agents in malaria control? Using lot quality assurance sampling to assess quality of practice in
Jigawa, Nigeria. PloS One 7: e44775. doi: 10.1371/journal.pone.0044775 PMID: 22984555

48.

Aguwa EN, Aniebue PN, Obi IE (2010) Management of childhood diarrhea by patent medicine vendors
in Enugu north local government area, south-east Nigeria. Int J Med Med Sci 2: 88–93.

49.

Chukwuocha UM, Nwakwuo GC, Mmerole I (2013) Artemisinin-based combination therapy: knowledge
and perceptions of patent medicine dealers in Owerri Metropolis, Imo State, Nigeria and implications
for compliance with current malaria treatment protocol. J Community Health 38: 759–765. doi: 10.
1007/s10900-013-9676-y PMID: 23539134

50.

Obi IE, Nwagbo D, Onwasigwe CN (2010) Tuberculosis knowledge, perception and practice among
patent medicine vendors in south-east, Nigeria. J Coll Med 15: 29–36.

51.

Onyeneho NG, Chukwu JN (2010) Is there a role for patent medicine vendors in tuberculosis control in
southern Nigeria? J Health Popul Nutr 28: 567. PMID: 21261202

52.

Akuse RM, Eseigbe EE, Ahmed A, Brieger WR (2010) Patent medicine sellers: how can they help control childhood Malaria? Malar Res Treat 2010.

53.

Idowu OA, Apalara SB, Lasisi AA (2006) Assessment of quality of chloroquine tablets sold by drug vendors in Abeokuta, Nigeria. Tanzan J Health Res 8: 45–48.

54.

Um L, Ba G, Na N (2007) Knowledge and use of combination therapy for treatment of malaria amongst
patent medicine vendors (PMVS) in Kano State. Borno Medical Journal 4: 7–11.

55.

Tekobo AM, Tayo F, Mabadeje AF (2008) Knowledge and practice of drug retailers in malaria management in Lagos Nigeria: a preliminary survey. Niger Q J Hosp Med 14: 84–87.

56.

Tobin-West CI, Adeniji FO (2012) Knowledge and practices of patent medicine vendors in Rivers State,
Nigeria: implications for malaria control in rural and sub-urban communities. Indian J Pharm Pract 5:
34.

57.

Mangham LJ, Cundill B, Ezeoke O, Nwala E, Uzochukwu BS, et al. (2011) Treatment of uncomplicated
malaria at public health facilities and medicine retailers in south-eastern Nigeria. Malar J 10: 155. doi:
10.1186/1475-2875-10-155 PMID: 21651787

58.

Jimmy EO, Achelonu E, Orji S (2000) Antimalarials dispensing pattern by patent medicine dealers in
rural settlements in Nigeria. Public Health 114: 282–285. PMID: 10962592

59.

Oyeyemi AS, Ogunnowo BE, Odukoya OO (2014) Patent medicine vendors in rural areas of Lagos Nigeria: compliance with regulatory guidelines and implications for malaria control. Trop J Pharm Res 13:
163–169. PMID: 24734068

60.

Fajola A, Asuzu MC, Owoaje ET, Asuzu CC, Ige OK, et al. (2011) A rural-urban comparison of clientprovider interactions in patent medicine shops in south west Nigeria. Int Q Community Health Educ 32:
195–203. doi: 10.2190/IQ.32.3.c PMID: 23353561

61.

Fayemi MM, Oduola OL, Ogbuji QC, Osinowo KA, Oyewo AE, et al. (2010) The knowledge of emergency contraception and dispensing practices of patent medicine vendors in south west Nigeria. J Public
Health Policy 31: 281–294. doi: 10.1057/jphp.2010.14 PMID: 20805800

62.

Oladepo O, Brieger W, Adeoye B, Lawal B, Peters DH (2011) Awareness of anti-malarial policy and
malaria treatment practices of patent medicine vendors in three Nigerian states. Afr J Med Med Sci 40:
345–352. PMID: 22783684

63.

Okonkwo AD, Okonkwo UP (2010) Patent medicine vendors, community pharmacists and STI management in Abuja, Nigeria. Afr Health Sci 10. Available: http://www.ajol.info/index.php/ahs/article/view/
62874. Accessed 2014 May 19. PMID: 21416044

PLOS ONE | DOI:10.1371/journal.pone.0117165 January 28, 2015

20 / 21

Medicine Vendors in Nigeria

64.

Onwujekwe O, Obikeze E, Uzochukwu B, Okoronkwo I, Onwujekwe OC (2010) Improving quality of
malaria treatment services: assessing inequities in consumers’ perceptions and providers’ behaviour in
Nigeria. Int J Equity Health 9: 22. doi: 10.1186/1475-9276-9-22 PMID: 20937085

65.

Akiode A, Fetters T, Okoh M, Dah T, Akwuba B, et al. (2010) The availability of misoprostol in pharmacies and patent medicine stores in two Nigerian cities. Ebonyi Med J 9: 96–100.

66.

Onwujekwe O, Dike N, Uzochukwu B, Ezeoke O (2010) Informal payments for healthcare: differences
in expenditures from consumers and providers perspectives for treatment of malaria in Nigeria. Health
Policy 96: 72–79. doi: 10.1016/j.healthpol.2009.12.014 PMID: 20116125

67.

Onwujekwe O, Kaur H, Dike N, Shu E, Uzochukwu B, et al. (2009) Quality of anti-malarial drugs provided by public and private healthcare providers in south-east Nigeria. Malar J 8: 22. doi: 10.1186/14752875-8-22 PMID: 19208221

68.

Obitte NC, Chukwu A, Odimegwu DC, Nwoke VC (2007) Survey of drug storage practice in homes,
hospitals and patent medicine stores in Nsukka Nigeria. Sci Res Essay 4: 1354–1359.

69.

Aniebue PN, Aguwa EN, Obi EI (2010) Universal precautions: awareness and practice of patent medicines vendors in Enugu metropolis, south east Nigeria. Niger Med J 51: 30.

70.

Okeke TA, Uzochukwu BS, Okafor HU (2006) An in-depth study of patent medicine sellers’ perspectives on malaria in a rural Nigerian community. Malar J 5: 97. PMID: 17078875

71.

Ebong OO, Asuguo EO, Nwauche CA (2012) Antimalarial treatment by health care providers in Port
Harcourt, Nigeria. Malar J 11: P28.

72.

Enwere OO, Falade CO, Babalola A (2014) Antimalarial drug dispensing in Ibadan, Nigeria: a crosssectional survey of the knowledge and practice among drug dispensers. P H Med J 7: 210–218.

73.

Auta A, Omale S, Folorunsho TJ, David S, Banwat SB (2012) Medicine vendors: self-medication practices and medicine knowledge. North Am J Med Sci 4: 24. doi: 10.4103/1947-2714.92899 PMID:
22393544

74.

Adedeji AA, Sanusi B, Tella A, Akinsanya M, Ojo O, et al. (2011) Exposure to anti-malarial drugs and
monitoring of adverse drug reactions using toll-free mobile phone calls in private retail sector in
Sagamu, Nigeria: implications for pharmacovigilance. Malar J 10: 230. doi: 10.1186/1475-2875-10230 PMID: 21827667

75.

Ajayi IO, Falade CO, Adeniyi JD, Bolaji MO (2002) The role of patent medicine sellers in home management of childhood malaria: a situational analysis of experience in rural Nigeria. Int Q Community Health
Educ 21: 271–281.

76.

Erhun WO, Osagie A (2004) Management of malaria by medicine retailers in a Nigerian urban community. J Health Popul Dev Ctries 8: 1–6.

77.

Uzochukwu BSC, Onwujekwe OE, Okwuosa C, Ibe OP (2014) Patent medicine dealers and irrational
use of medicines in children: the economic cost and implications for reducing childhood mortality in
southeast Nigeria. PloS One 9: e91667. doi: 10.1371/journal.pone.0091667 PMID: 24621618

78.

Ujuju C, Adebayo SB, Anyanti J, Oluigbo O, Muhammad F, et al. (2014) An assessment of the quality
of advice provided by patent medicine vendors to users of oral contraceptive pills in urban Nigeria. J
Multidiscip Healthc 7: 163–171. doi: 10.2147/JMDH.S57117 PMID: 24748802

79.

Hebert LE, Schwandt HM, Boulay M, Skinner J (2013) Family planning providers’ perspectives on family planning service delivery in Ibadan and Kaduna, Nigeria: a qualitative study. J Fam Plan Reprod
Health Care 39: 29–35. doi: 10.1136/jfprhc-2011-100244 PMID: 22906857

80.

Awofisayo OS, Awofisayo OA, Iferi II, Akpan OE (2008) The pattern of sale and use of non-steroidal
anti-inflammatory drugs in rural and urban centres in Nigeria. Trop J Pharm Res 7: 1013–1018.

81.

Brieger WR, Salako LA, Umeh RE, Agomo PU, Afolabi BM, et al. (2001) Promoting prepackaged drugs
for prompt and appropriate treatment of febrile illnesses in rural Nigerian communities. Int Q Community
Health Educ 21: 19–40.

82.

Shah NM, Brieger WR, Peters DH (2011) Can interventions improve health services from informal private providers in low and middle-income countries? A comprehensive review of the literature. Health
Policy Plan 26: 275–287. doi: 10.1093/heapol/czq074 PMID: 21097784

83.

Marsh VM, Mutemi WM, Willetts A, Bayah K, Were S, et al. (2004) Improving malaria home treatment
by training drug retailers in rural Kenya. Trop Med Int Health 9: 451–460. PMID: 15078263

84.

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

PLOS ONE | DOI:10.1371/journal.pone.0117165 January 28, 2015

21 / 21

