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Abstract

Background: Specialized drug shops (SDSs) provide quick and convenient access to medicines in developing
countries such as Kenya and are often the first point of call for common illnesses. Policymakers are increasingly
looking for ways of including them in the provision of health services. However, concerns still linger over the quality of
services SDSs offer.

Objectives: This study set out to describe the availability of antimalarials and antibiotics in rural and urban SDSs,
and explore the factors that influence the dispensing practices of attendants.

Methods: The study was conducted in SDSs in 2 Kenyan districts: Bungoma South and Kakamega Central. The
study had 3 data collection activities: a census to generate a list of SDSs; a provider survey to describe the availability
of antimalarials and antibiotics, and characteristics of dispensers; and a mystery shopper survey to describe the
dispensing practices of SDS attendants.

Results: Data were collected from 213 SDSs. The availability of most antimalarials and antibiotics was high, with
TB medicines and artemisinin monotherapy treatments being the least available. Nearly all SDSs dispensed partial
doses of amoxicillin without prescription, with only one quarter asking about additional symptoms, or advising against
partial doses. Rural SDSs had a higher likelihood of dispensing without prescription (p<0.001), with urban pharmacies
being more likely to ask about additional symptoms or advise against partial doses (p<0.001 for both). Attendants
were less likely to sell ACT treatments without prescription, compared to amoxicillin, although they were also less
likely to advise against buying incomplete doses. Over half of SDSs sold an ACT that had been obtained illegally
from the public sector. Multivariate analysis showed recent regulatory inspection and presence of staff with pharmacy
qualification to have no association with quality of dispensing practices.

Conclusions: The study highlighted the problem of inappropriate medicine use within communities. Indiscriminate
dispensing habituates poor medicine use practices, which can result in the development and spread of resistance.
Policy should focus on strengthening regulatory enforcement, in combination with education for dispensers, and
promotion of public awareness. More research is required to describe in-depth, reasons underlying the dispensing
practices observed, and how they can be improved to strengthen the role of retailers in provision of antimalarials and
antibiotics within rural communities.

alongside groceries and other household items [10]. We use the term
specialized drug shops (SDSs) to refer to the former; the latter category
is commonly referred to as general shops [11].
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Introduction
The specialized drug shops category will typically include

retail pharmacies and registered and unregistered drug shops [9].
Pharmacies require a pharmacist to operate, and will usually be allowed
to sell all types of medicines. Due to small numbers of pharmacists,
some countries allow non-pharmaceutical staff to operate SDSs. These
shops are commonly referred to as drug shops, and will usually have
permission to sell a limited range of medicines, particularly in rural
areas.

Malaria and bacterial infections remain a major cause of mortality
in Sub-Saharan Africa [1]. It is estimated that over 3.4 million deaths
resulted from lower respiratory tract infections in 2008, with malaria
accounting for over 820,000 deaths [2]. The majority of these deaths
occur in children under 5, despite there being effective treatments for
the most common infections [3].

Effective management of infections requires early detection and
initiation of treatment with effective medicines [4]. However, access
to early treatment remains a major problem in many parts of Sub-
Saharan Africa. Barriers include long distances to the nearest treatment
point, poor road network and terrain, and lack of money to pay for
transportation [5]. The access problem is compounded by frequent

Despite their popularity, questions have been raised over the quality
of services provided by SDSs. Studies show rampant dispensing of

medicine stock-outs at health facilities [6].

For these reasons, large proportions of the population seek
treatment from private medicine retailers, whose community
penetration is generally greater that health facilities. Aside from having
better geographic accessibility, retailers provide quicker treatment, and
will usually have longer and flexible operating times [7]. Additionally,
they may have a lesser problem with stock-outs, and offer credit
facilities and flexible payment terms in certain places [8,9].

In Sub-Saharan Africa, private medicine retailers include shops
that specialize in medicines, and those that sell selected medicines
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antimalarials and antibiotics without prescription, with the medicines
being given in cases where they are not required. In Ghana, three-
quarters of patients who purchased an antimalarial prior to visiting
a health facility used it inappropriately, whereas in Nigeria, nearly all
retailers sold an antibiotic for diarrhoea, despite most knowing that
rehydration therapy was the recommended treatment [12,13]. Such
indiscriminate dispensing may lead to drug wastage and contribute to
resistance [14].

Like the rest of Sub-Saharan Africa, SDSs are an important
component of the Kenya health system. Previous studies have shown
that between 26-69% of the Kenyan population visit retailers as the
first point of contact for common illnesses such as fever [15-18]. In
Kenya, only pharmacies are recognized by law. However, unlicensed
outlets operating under unqualified personnel are common [19]. For
this reason, we use the broader term ‘SDS’ to include both pharmacies
and unlicensed shops selling medicines.

Specialized drug shops in Kenya are known to comply poorly with
regulations. Studies have shown that most shops lack the required
personnel, equipment and materials, and do not comply with structural
regulatory requirements for a pharmacy [20]. As a result, the large
numbers of individuals who seek care from the SDSs may not receive
policy-recommended treatments.

The Kenyan malaria treatment policy allows SDSs to stock
antimalarials. However, only selected first-line medicines for
uncomplicated malaria may be sold without prescription [21]. The
current first-line treatments for malaria are the artemisinin-based
combination therapies (ACTs). Unlike antimalarials, dispensing of
antibiotics without prescription is not allowed, regardless of the nature
of the infection or category of antibiotic in question. In addition to
this requirement, the government discourages retail provision of
tuberculosis (TB) medicines, for fear of spreading resistance (Personal
Communication, manager at the Division of Tuberculosis). Despite
the clear requirements, poor compliance to antibiotic policies has been
cited as major cause of antimicrobial resistance in the country [22].

While inappropriate dispensing practices have been documented in
Sub-Saharan Africa [23,24], less effort has gone towards understanding
predictors for such practices. Low availability of qualified personnel is
often given as the reason behind poor dispensing practices, and can be
expected to play a major role in a country like Kenya, where unlicensed
pharmacies are purported to outnumber the licensed ones [19]. Other
factors that blamed for poor dispensing include inadequate knowledge
and low rates of regulatory inspection. This study set out to assess the
availability and dispensing practices for selected antimalarials and
antibiotics across SDSs in 2 rural Kenyan districts.

Methodology

The study population was SDSs in 2 districts from the Western
region: Bungoma South and Kakamega Central. Both districts have a
high population density (602 for Bungoma and 723 km? for Kakamega,
against a national average of 68 per km?). The commonest causes
of morbidity and mortality in the region are malaria, diarrhoea,
respiratory diseases, and HIV/AIDS [25,26]. The 2 districts have high
poverty levels, with 51 and 54% of individuals living below the poverty
line in Bungoma and Kakamega respectively [27]. The majority of the
population reside in rural locations, although both districts have a
major town.

Health facilities in the 2 districts suffer from low staffing levels,
with the doctor-patient ratios of 1:26,613 for Bungoma and 1:20,835

for Kakamega being way below the WHO recommended figure of
1:1,000 [25,26].

Information on availability and dispensing practices was collected
as part of a larger survey that sought to understand regulatory practices
of SDSs in Kenya [20]. All SDSs in the two districts were included in the
survey. Data collection was implemented by 5 trained field staff.

The study entailed 3 data collection processes: an SDS census to
generate a list of SDSs; a provider survey to describe the availability
of medicines (among other outcomes); and a mystery shopper survey
to describe the dispensing practices for the medicines. The census was
deemed necessary because information held by the health authorities
on the numbers and location of SDSs is often incomplete and outdated.

The provider survey sought to describe the availability of a selected
range of medicines. The use of tracer conditions and medicines is an
accepted method in pharmaceutical sector assessments and medicine
use studies [28]. Ten common antibiotics, and 5 antimalarials, were
selected from the Kenyan Essential Medicines list and included in the
tracer list (Table 1). Questions were asked to persons most involved
with the day to day operations of the SDSs.

The mystery shopper survey is a covert technique utilized in
studying practices and behavior, where providers - SDS attendants in
this case - are blinded to the clients’ research agenda [29]. The mystery
shopper method was preferred for its ability to minimize bias; it was
feared that other methods such as direct observation would lead to
behavior modification (the Hawthorne Effect). Two mystery shopper
scenarios were designed to describe the prevalence of 3 unlawful
practices; selling partial doses of medicines, selling prescription-only-
medicines without a prescription, and stocking medicines that had been
pilfered from public facilities. In the first scenario, mystery shoppers
requested sub-therapeutic doses of the antibiotic amoxicillin to manage
an adult patient with symptoms of acute respiratory infection (ARI),
whereas in the second, the shoppers requested partial doses of either
the artemisinin monotherapy (AMT) dihydroartemisinin, or any
available artemisinin combination therapy (ACT). The use of AMT was
discouraged by WHO following evidence showing it led to increased
resistance to artemisinin-based treatments [30]. Public facility ACTs
were identified based on evidence of a Government of Kenya logo on
the blister packaging. This could not be done for antibiotics, as they
come as loose tablets, and do not usually have the government logo.

To avoid arousing suspicion, the mystery shoppers were trained
to be only moderately persistent, and to walk away if the attendant
refused to sell. Once out of sight, they recorded the key features of
the interaction in a standard form. Each SDS was visited twice by 2
different shoppers, each presenting one scenario. Care was taken to
ensure staff only presented scenarios in shops they had not visited
during the census. As shops in more rural areas tend to have slower
client flow, visits were planned to coincide with the relatively busier
market days, and the 2 scenarios presented on separate days wherever
possible. This was done to ensure attendants did not get suspicious on
seeing strangers asking for medicines. Another precaution taken to
avoid raising suspicion was ensuring that mystery shoppers carried
loose change, and that they dressed down appropriately to fit in with
the rural environment. Each mystery shopper was trained to present
only one scenario to ensure they did not get confused between the 2
scenarios when talking to SDS operators.

All survey data were collected between September and December
2009.

Data were entered into MS Access 2007 database by 2 independent
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Overall Districts Locations
Characteristics Total Bungoma n (%) Kakamega n (%) p-value Urban n (%) Rural n (%) p-value
Number of shops 213 120 93 - 65 148 -
Antimicrobials
Amoxicillin 200 (94) 111 (93) 89 (96) 0.300 60 (92) 140 (95) 0.500
Cotrimoxazole 203 (95) 113 (94) 90 (97) 0.400 61 (94) 142 (96) 0.500
Erythromycin 134 (63) 74 (62) 60 (65) 0.700 52 (80) 82 (55) 0.001
Tetracycline 144 (68) 78 (65) 66 (71) 0.400 48 (74) 96 (65) 0.200
Doxycycline 137 (64) 70 (58) 67 (72) 0.040 50 (77) 87 (59) 0.010
Ciprofloxacin 123 (58) 71 (59) 52 (56) 0.600 43 (66) 80 (54) 0.100
Chloramphenicol 76 (36) 40 (33) 36 (39) 0.400 35 (54) 41 (28) <0.001
Isoniazid 3(1) 3(3) 0(0) 0.100 3(5) 0 0.008
Rifampicin 15 (7) 9 (8) 6 (6) 0.700 11 (17) 4(3) <0.001
Penicillin 124 (58) 66 (55) 58 (62) 0.300 40 (62) 84 (57) 0.500
Antimalarials
ACTs 93 (44) 46 (38) 47 (51) 0.070 44 (68) 49 (33) <0.001
Dihydroartemisinin 10 (5) 2(2) 8 (9) 0.020 6 (9) 4(3) 0.030
Amodiaquine 41 (19) 33 (28) 8(9) 0.001 13 (20) 28 (19) 0.800
SP 145 (68) 68 (57) 77 (83) <0.001 44 (68) 101 (68) 0.900
Quinine 150 (70) 77 (64) 73 (78) 0.020 49 (75) 101 (68) 0.300

Table 1: Availability of selected medicines in SDS in urban and rural locations of the 2 districts (n=213).

clerks, and inconsistencies addressed by checking against the filled
questionnaires. Datasets were subsequently transferred into Stata v11.0
for analysis (Stata Corporation, TX, USA).

The primary unit of analysis was the SDS for all variables. The
analysis was conducted at 2 levels; first to describe availability of the
tracer medicines, and secondly, to explore patterns of association. For
the first part, cross-tabulations were done to check the availability of
medicines across the 2 districts and locations, using chi-square tests.
The second part of analysis explored associations between selected
shop and staff characteristics, and dispensing practices. Firstly,
univariate logistic regression analysis was conducted to check for the
strength of association between the variables, and corresponding Wald
test p-values reported. This was followed by a systematic selection of
variables for inclusion into a multivariate model for adjusted analysis.

The district and location variables were under a priori assumption
that they are associated with dispensing practices. While the districts
were selected from the same region, we expected that having different
health management teams would influence behavior among SDSs. We
also felt the rural and urban SDSs would behave differently. Shops were
classified as urban if located in the main town in the district, or within 3
kilometers of the town. All shops situated in smaller market centers and
villages further than 3 kilometers of town were classified as rural. The
cut-off was an estimate informed by observed changes in infrastructure
and business activities as one moved away from the main town in both
districts. Distances were estimated using survey vehicle odometers.

Because the district and location variables were unlikely to explain
all variation, a stepwise selection algorithm was applied to identify
other explanatory variables. Variables were loosely grouped into 3 sets:
shop factors, staff factors, and regulatory factors. Only variables with
a univariate p-value of <0.2 were selected for the multivariate model.
The p<0.2 cut-off point was informed by arguments that lower cut-offs
may fail to identify important variables, whereas higher cut-offs make
the model less robust [31,32]. In the final model, variables included
were district, shop location, display of licenses, pharmacy qualification,
knowledge of the name of the law governing pharmacy practice, and
whether the shop had received a regulatory visit over the last year.

Institutional ethical approval was provided by both the KEMRI/

Welcome Trust Research Programme and the London School of
Hygiene and Tropical Medicine, and national approval given by the
KEMRI/National Ethical Review Committee.

Findings

We identified 224 operational SDSs in the 2 districts. These
numbers were much higher than the estimates based on projections
from previous work around the Bungoma area, and on numbers
provided at the respective district health offices (where staff had
estimated a combined total for both districts of roughly 110 SDSs).

The results presented in this section are stratified, first by
district (Bungoma and Kakamega), then location (rural and urban).
Thirty shops were situated in urban locations in Bungoma, with the
Kakamega urban location having a total of 35 shops. Whereas the 2
mystery shopper scenarios were conducted across all shops (130 in
Bungoma and 94 in Kakamega), provider surveys were completed
in 120 and 93 shops in Bungoma and Kakamega respectively, giving
a total of 213 shops. Refusal to participate was the reason behind the
lower response rates for the latter survey, with more staff refusing to
consent in Bungoma (10 refusals compared to only one in Kakamega).
The main reason given for refusals was the absence of staff-in-charge or
the shop owner. Only shops where both surveys were completed were
included in the analysis (n=213, equivalent to a 95% response rate)
to allow direct assessment of the patterns of association between SDS
characteristics recorded in the provider survey, and practice-related
findings obtained using mystery shoppers.

Availability of antimalarials and antibiotics

Amoxicillin and cotrimoxazole were the most widely available
antimicrobials (>90% of SDSs), with sulphur-based antimalarials
(sulfadoxine and pyremthamine combination (SP)) and quinine
the most widely available antimalarials (70% and 68% respectively).
Tuberculosis medicines and chloramphenicol were the least available
antimicrobials, with the recently withdrawn AMT being the least
available antimalarial.

With the exception of doxycycline, variation in availability of
antimicrobials across districts was minimal. However, there were
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notable inter-district variations in availability of antimalarials, with
SPs being more widely available in Kakamega shops, and amodiaquine
having a higher availability in Bungoma (p<0.001). The availability of
ACTs was relatively low overall (44%).

Stratification by location resulted in clearer variations, with the
availability of 3 antimicrobials - erythromycin, chloramphenicol and
rifampicin - being significantly more available in urban than rural
shops (p<0.001). However, nearly all SDSs across both locations had
amoxicillin and cotrimoxazole in stock. Variations in antimalarial
availability were less pronounced; only ACTs showed substantial
variation, with urban shops having a higher availability overall
(p<0.001).

Dispensing practices

Nearly all shops stocking amoxicillin sold the medicine to mystery
shoppers, with only one quarter asking about additional symptoms,
and/or advising against buying a partial dose (Table 2). Analysis by
location showed rural shops to have a higher likelihood of dispensing
amoxicillin without prescription (97% compared to 79%, p<0.001).
Urban shops, on the other hand, were more likely to ask about
additional symptoms, and advise clients against buying an incomplete
dose of the medicine (p<0.001 in both cases).

None of the shops sold an artemisinin monotherapy to mystery
shoppers, with all reporting that they did not stock the medicine
anymore. As for ACTs, dispensing patterns were largely similar to
those observed with amoxicillin, although attendants were more
likely to ask ARI clients for additional symptoms compared to malaria
clients. While dispensing practices were poor for both medicines,
more SDSs dispensed amoxicillin inappropriately compared to ACTs
(90% compared to 80%). However, those buying the partial doses
of amoxicillin were more likely to be advised against the habit (27%
compared to 18% for ACTs).

Labeling of medicine was poor overall, with most attendants
failing to write proper instructions on how the medicine should be
administered. The most common instruction format was ‘2x3’, which
is an abbreviation for ‘take 2 capsules every 8 hours’.

The ACTs purchased were classified as either public or private

Overall

Parameter Total Bungoma

n (%)
Number of shops 213 120
Communication with clients
Mystery shopper scenario 1 (ARI)
Asked about additional symptoms 53 (25) 39 (33)
Advised against buying incomplete dose 57 (27) 30 (25)
Mystery shopper scenario 2 (Malaria)
Asked about additional symptoms 6 (3) 5(4)
Advised against buying incomplete dose 39 (18) 16 (13)

sector origin based on examination of packaging. Out of 85 shops that
sold an ACT to mystery shoppers, 48% sold ACT's with a Government
of Kenya logo on the packaging, indicating that they had been illegally
obtained. The majority of these public sector ACT's had the government
labels concealed, either through rubbing out, or by painting over the
initials. Two examples are shown in figure 1.

Predictors of dispensing practices of specialized drug shops

We explored the patterns of association between dispensing
practices and 6 predictors: district, location, pharmacy qualification,
display of licenses, knowing the name of the pharmacy law and whether
an inspection had taken place over the past year.

The multivariate analysis found no meaningful association
between all selected predictors and dispensing low dose ACTs (Table
3). However, shops in urban locations had significantly lower odds of
dispensing partial doses of amoxicillin compared to those operating
in rural locations (0.08, 95% CI 0.01-0.81, p=0.030 for the adjusted
analysis). No other potential predictors were found to be related to
dispensing practices for amoxicillin.

Shop location was associated with selling public sector ACTs, with
the practice being more common in rural SDSs (adjusted odds ratio of
0.11, p<0.001) (Table 4). Regulatory inspection (p=0.6) and presence of
staff with pharmacy-related qualifications (p=0.3) were not found to be
associated with selling the unlawfully acquired medicine.

Discussion

Registered and unregistered pharmacies and drug stores are very
widely used as a source of treatment in Sub-Saharan Africa, and are
often seen as a more affordable and/or convenient alternative to seeking
care at health facilities, benefiting from more reliable drug supplies. It
is therefore important that the quality of care offered be understood,
and influences on dispensing behavior described. We conducted
provider and mystery shopper surveys to assess the availability of
key antimalarial and antibacterial medicines, and to describe real-life
dispensing practices.

The patterns of medicine availability were largely similar across
the 2 study districts, but considerably different across rural and

Dispensing of medicines (of those shops stocking respective medicines during the survey)

Number of shops 174 95
Sold sub-therapeutic dose of amoxicillin 159 (91) 86 (91)
Number of shops 106 60
Sold sub-therapeutic dose of ACT medicine 85 (80) 50 (83)

Labeling of dispensed medicines (of those shops that dispensed the medicine to mystery shoppers)

Number of shops 161 88
Labeled amoxicillin as required by law 11(7) 6 (7)
Number of shops 85 50
Labeled ACT medicine as required by law 11 (13) 5(10)

Districts Locations
Kakamega p-value Urban Rural p-value
n (%) n (%) n (%)
93 65 148
14 (15) 0.003 38 (58) 15 (10) <0.001
27 (29) 0.5 30 (46) 27 (18) <0.001
1(1) 0.2 4 (6) 2(1) 0.4
23 (25) 0.002 18 (28) 21 (14) 0.8
79 56 118
73 (92) 0.7 44 (79) 115 (97) <0.001
46 54 52
35 (76) 0.4 40 (74) 45 (87) 0.1
73 51 110
5(7) 0.9 2 (4) 9(8) 0.3
35 39 46
6 (17) 0.3 8(21) 3(7) 0.07

Table 2: Dispensing practices for amoxicillin and ACT requested by mystery shoppers.

Pharmaceut Reg Affairs
ISSN: 2167-7689 PROA, an open access journal

Volume 2 « Issue 1+ 1000106



Citation: Wafula F (2013) Availability and Dispensing Practices for Antimalarials and Antimicrobials in Western Kenyan Pharmacies. Pharmaceut Reg

Affairs 2: 106. doi:10.4172/2167-7689.1000106

Page 5 of 8

Public sector ACTs with the ‘Government of
Kenya' labels concealed

Figure 1: Public sector ACTs found being sold in specialized drug shops.

urban locations. Amoxicillin and cotrimoxazole were the most widely
available antibiotics. Wide availability of the 2 antibiotics has also
been documented in other countries in SSA, including Zimbabwe and
Tanzania [8,33]. As for malaria, SP and quinine were the most widely
available, despite the fact that neither is the first-line treatment for
uncomplicated malaria. Similar patterns have also been reported in
other countries such as Uganda and Nigeria [34]. The high availability
of SP came from the fact that it was the predecessor to the current first-
line treatment for uncomplicated malaria, and was still significantly
cheaper. At the time of the survey, SP was retailing at less than one USD
per dose, while proprietary ACTs were selling at anything between
USD 8-10 per adult dose.

Tuberculosis medicines on the other hand, were rarely stocked
in shops, possibly reflecting successful efforts by the government
to control Multi-Drug Resistant Tuberculosis (MDR-TB) through
limiting retail sector provision (Personal Communication, Head of
the Division of Tuberculosis). This limited retail sector availability
was reported despite the fact that the Kenyan government had never
officially banned (through Gazette or legislation) private pharmacies
from selling TB medicines at the time of the survey. Similarly,
artemisinin monotherapies were rarely encountered across both
districts, portraying a similar level of success in controlling retail sector
provision. Availability of these monotherapies has in the past resulted
in inappropriate prescribing behaviour in Kenya, and remains a major
problem in other countries like Nigeria and the Democratic Republic
of Congo [34]. Understanding reasons underlying the successful
minimization of retail provision of the 2 types of medicines may provide
useful lessons for policy, and help inform future endeavors aimed at
controlling the availability of non-recommended commodities within
the market.

Unlike antibiotics, availability of antimalarials varied substantially
across the districts. At the time of the survey, official policy stated that
amodiaquine should not be sold in pharmacies, and that SPs should
only be sold for intermittent preventive treatment (IPT) of malaria
in pregnancy [21]. This meant that whereas stocking SPs could be
justified; there was no reason to stock amodiaquine, whose availability
was particularly high in Bungoma.

As far as dispensing goes, urban shops were more likely to advise
clients against buying partial doses of amoxicillin, and less likely to
dispense the medicine, although the practice was highly prevalent
overall. Additionally, most operators sold amoxicillinand ACTs without
prescription, although they exercised more caution when dealing with
the latter, with more operators refusing to dispense the medicine
altogether. Clients rarely present to pharmacies with prescriptions in
Sub-Saharan Africa for various reasons, ranging from poor access to

health facilities to general preference for the convenient care provided
by retailers [24,35-37]. The reason behind the differences between the
2 medicines is unclear. It may be that staff were better informed on the
dangers of selling partial doses of ACTs than amoxicillin, less aware of
the correct does for amoxicillin, or because ACT's were provided in age-
specific packs, while amoxicillin was more usually sold as loose tablets.
Problems of inappropriate dispensing of antibiotics and antimalarials
have been widely documented in Kenya [17,38], Tanzania [39], Zaire
[40] and Ethiopia [41] among other countries.

Poor labeling of medicines was relatively common across both
locations. Nearly all staff wrote dosing instructions using a common
abbreviation of the format ‘A x B’ (where ‘A’ and ‘B’ stand for number
of tablets and dosing frequency respectively). Labeling by dispensers
was also noted to be a problem in Tanzania, particularly where
information on dose duration was concerned [42]. Proper labeling
is important at the dispensing level, regardless of whether or not the
medicines have a manufacturer’s label. Evidence has in the past shown
that some manufacturers do not affix appropriate labels on medicines -
a situation that could result in users confusing treatments [43,44] thus
increasing the risk of adverse drug reactions.

We also aimed to describe the patterns of association between
regulatory practices of SDSs and selected predictors. The district was
found to have little association with most outcomes. Location, on the
other hand, was an important predictor across the majority of outcomes.
Overall, urban shops offered better care than rural shops, with the
latter having a higher likelihood of selling partial doses of medicines
and dispensing public sector ACTs. This is not a new observation; past
studies have shown urban shops to offer better quality of care. Goel
et al,, for instance, found urban Kenyan pharmacies to have a higher
likelihood of providing correct treatments for diarrhea when compared
to those in rural towns, whereas in Zimbabwe, Nyazema et al., found staff
in Harare pharmacies to have better knowledge on managing sexually
transmitted infections (STIs) compared to those from smaller towns
[33,38]. Again, the fact that the majority of qualified staff in this study
were found in urban shops may have been a key contributor. However,
other factors may be equally relevant, including the knowledge and
expectations of the clientele, as well as broad contextual factors such
as the nature of the competition within the market and the purchasing
power of clients. As far as dispensing partial doses of medicine without
prescription is concerned, several factors may explain why this
happened alot more across rural locations. These include lower business
activity forcing sellers to maximize revenue from the few client visits,
lower awareness of the dangers of indiscriminate dispensing, and client
demand (whether clients come with a prescription). The importance
of the last point is exemplified in Somaliland, where less than 50% of
rural pharmacies reported receiving prescriptions, compared to 90% of
urban pharmacies [24]. However, while urban SDSs performed better
than rural shops, it should be noted that the quality of dispensing was
poor overall.

As far as training is concerned, having staff with a pharmacy
qualification was not protective against dispensing partial doses of
medicines, or selling public sector ACTs. While one might expect
shops with qualified staff to adhere better to dispensing requirements,
such expectations ignore the challenges that come with engaging in
businesses where a good proportion of competitors are unqualified.
However, it should be noted that some of the shops that reported
having qualified staff may not have had the staff present during the
mystery shopper visits; indeed, there is evidence showing that SDSs
commonly employ qualified staft for registration purposes, only to
revert to unqualified staff for daily operations, presumably to avoid

Pharmaceut Reg Affairs
ISSN: 2167-7689 PROA, an open access journal

Volume 2 « Issue 1+ 1000106



Citation: Wafula F (2013) Availability and Dispensing Practices for Antimalarials and Antimicrobials in Western Kenyan Pharmacies. Pharmaceut Reg

Affairs 2: 106. doi:10.4172/2167-7689.1000106

Page 6 of 8
Amoxicillin ACTs
Predictor variable n (%) Adjusted OR, (95% CI) p-value n (%) Adjusted OR, (95% CI) p-value
District
Bungoma 86 (72) 0.27 50 (83) 1.63
(0.04-1.62) 0.100 (0.60-4.43) 0.300
Kakamega 73 (78) 34 (75)
Shop location
Urban 44 (68) 0.08 40 (74) 0.58
0.030 0.300
Rural 115 (78) (0.01-0.81) 44 (86) (0.19-1.72)
Licenses displayed
Yes 83 (70) 0.36 0.400 50 (78)
No 73 (80) (0.03-3.85) ' 34 (83)
Staff with pharmacy qualification
Yes 65 (66) 0.71 39 (75) 0.76
0.700 0.600
No 94 (82) (0.09-5.56) 45 (85) (0.25-2.33)
Attendant knows the name of the pharmacy law
Yes 40 (63) 0.44 26 (72) 0.75
0.500 0.600
No 119 (80) (0.05-4.01) 58 (84) (0.23-2.40)
Regulatory inspection in the last year
Yes 132 (73) 66 (76) 0.22
- - 0.200
No 27 (87) 18 (95) (0.03-1.86)

Table 3: Multivariate analysis of predictors for dispensing low dose amoxicillin and ACTs without prescription (n=213).

Predictor variable n (%) Adjusted OR, (95% CI) p-value
District
Bungoma 31 (57)
2.29 (0.83-6.27) 0.1
Kakamega 12 (33)
Shop location
Urban 9 (23)
0.11 (0.04-0.36) <0.001
Rural 34 (68)
Licenses displayed in the premises
Yes 22 (43)
No 19 (54)
Staff with pharmacy qualification
Yes 17 (40)
0.60 (0.20-1.81) 0.300
No 24 (55)
Knows the name of the pharmacy law
Yes 9 (33)
No 32 (54) 0.73 (0.20-2.73) 0.600
Regulatory inspection in the last year
Yes 32 (46) -
No 9 (53)

Table 4: Multivariate analysis of predictors for dispensing public sector ACTs (n=85).

paying high salary costs [7,40,45,46]. Similarly, knowledge of the name
of the law governing pharmacy practice (which could be considered a
crude proxy for knowledge about regulation) was not associated with
better dispensing, leading one to the conclusion that there are other
factors that influence dispensing practices. Previous studies have
identified profit incentives, shop location, client characteristics and
client demand among others as being equally important [10,39,47,48].

One surprising observation was the fact that shops that had received
a regulatory visit were no different from those that had not been
inspected over the past year in terms of dispensing practices. While
expecting inspections to influence behaviour on its own is presumptive,
one would nonetheless anticipate seeing, at the very least, some
differences between inspected shops and those that had not received an
inspection recently. This pattern points at inadequacies in regulatory
enforcement, suggesting that those responsible for inspections were
not promoting good dispensing behavior among SDSs.

A potential limitation was the completeness of the SDS census.
While care was taken to ensure all shops were captured, the possibility
of omitting a shop or two cannot be discounted. There was also the
issue of refusals. While these were few overall (5%), one might expect
most refusals to come from shops lacking qualified staff. There was also
risk of reporting bias, especially on items that could not be verified
easily, for instance, staff qualification.

A more general limitation is the omission of general shops, which
are known to stock some fever and malaria medicines in Kenya [49].
The main purpose of the study was to assess how SDSs comply with
regulations; for this reason, general shops were omitted, as they are not
regulated by provisions governing the health sector.

Findings from the study highlight the risks of inappropriate
medicine use. Dispensing antibiotics and antimalarials without
prescription can accelerate development of resistance, especially where
the medicines are used without a proper indication [50]. Indiscriminate
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dispensing habituates poor medicine use, leading to inappropriate
practices such as using antibiotics for upper respiratory tract infections.
The risk of resistance is further increased when clients buy incomplete
doses of medicines [51]. Although the study was carried out in one
part of the country, the effects of resistance are likely to spread to other
parts. Indeed, resistance to anti-infective agents is something that is
known to have originated from one region.

Policy should focus on strengthening regulatory enforcement,
in combination with education for dispensers, and should consider
the routine use of mystery shoppers by regulatory bodies to record
dispensing practices. However, such regulation and education
strategies can be resource intensive. A complementary and potentially
cost-effective strategy would be promotion of public awareness about
appropriate medicine use.

Other elements of quality of SDS care beyond the scope of
this study but equally important include diagnostic capacity and
pharmacovigilance. Improving the availability of diagnostic equipment
such as malaria rapid diagnostic tests in SDS may reduce inappropriate
use of medicines within communities [52], although comparable
tests for common bacterial infections are not available. A good
pharmacovigilance system should have the ability to trace the origin
of medicines found within the community, and allow information
on medicine use to be shared. However, pharmacovigilance has been
poorly implemented in Kenya and other developing countries, partly
due to resource constraints, and partly because of inadequate goodwill
and support from stakeholders in the health sector [53].

Conclusion

This study aimed to describe availability and dispensing practices
for antimalarials and antibiotics among Kenyan SDSs. Although the
majority of shops had the medicines in stock, there were some rural-
urban differences, with rural shops having lower availability overall.
However, availability was generally high for more commonly used
medicines, particularly amoxicillin and cotrimoxazole.

As far as dispensing practices are concerned, poor practices were
reported, particularly in rural areas. Here, the practice of dispensing
medicines without prescription was widely reported. To make matters
worse, most operators sold partial doses of the medicines, even where
they had advised the clients against incomplete dosing. Key shop
characteristics such as the presence of qualified staff, and frequency
of regulatory inspections were found to have little association with
dispensing practices. This suggested that there are factors beyond
qualification and inspections that influence dispensing practices for
antimalarials and antibiotics.

The study highlighted the risks of inappropriate medicine use
within communities. Indiscriminate dispensing habituates poor
medicine use practices, which can result in the development and
spread of resistance. Policy should focus on strengthening regulatory
enforcement, in combination with education for dispensers, and
promotion of public awareness. More research is required to describe
in-depth, reasons underlying the dispensing practices observed,
and how they can be improved to strengthen the role of retailers in
provision of antimalarials and antibiotics within rural communities.
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