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Abstract

Background

This study compared antiretroviral adherence among stable adult HIV clients
receiving care at community pharmacies (CP)—licensed private facilities supervised
by pharmacists—and specialty clinics (SC), which are ART clinics in tertiary
hospitals. The objective was to assess differences in adherence outcomes between
CP AND SC in Rivers State, Nigeria, following the decentralization of HIV care for
stable ART clients.

Methods

A comparative cross-sectional study involving 165 SC clients and 166 CP clients
was conducted using systematic random sampling. Stable adults (viral load <1,000
copies/mL and no complications) on ART for at least 1 year were interviewed by
phone between February and April 2021. Adherence, the primary outcome, was
measured using the Morisky Medication Adherence Scale-8 and classified as
adherent or non-adherent. Data were analysed with SPSS 25. Ethical approval was
obtained from the University of Port Harcourt Teaching Hospital and Rivers State
University Teaching Hospital.

Results

Community pharmacies (CP) served slightly older, more urban, and more employed
clients than specialty clinics (SC). ART adherence was higher in CP (77.7%) than SC
(64.2%), a significant 13.8% difference (x?=7.29; p=0.007). CP clients had nearly
twice the odds of adherence compared to SC [OR=1.94; 95% CI: 1.19-3.15;
p=0.007].

Conclusion

The study demonstrated that clients receiving ART through CP had higher
adherence rates than those in SC. In view of these findings, it is recommended that
the CP ART program be scaled up to other LGAs, as outcomes in CP are comparable
to those observed in SC settings.
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INTRODUCTION

Community pharmacies (CP) are privately
operated pharmaceutical establishments licensed
by the Pharmacists Council of Nigeria (PCN) to
dispense prescription and over-the-counter
medications under the supervision of qualified
community pharmacists. They play a central role
in the Nigerian pharmaceutical sector by
providing accessible medication services within
communities. CPs differ significantly from
Patent Medicine Vendors (PMVSs), who are also
regulated by the PCN but are authorized to sell
only over-the-counter medicines and operate
without direct pharmacist supervision.t This
distinction positions community pharmacies as
more structured and professionally regulated
service points capable of supporting expanded
healthcare functions, including antimicrobial
stewardship, chronic disease management, and,
more recently, HIV care.

In response to growing HIV treatment needs,
Nigeria implemented a major policy shift in
2016 by decentralizing antiretroviral therapy
(ART) services to include community
pharmacies nationwide. This followed the
successful pilot of the Community Pharmacy
Antiretroviral Refill Programme (CPARP) in
Abuja, which demonstrated the feasibility of
integrating CPs into community-based HIV
service delivery.! The decentralization initiative
was designed to extend ART access beyond
traditional hospital-based specialty clinics by
providing stable HIV clients with multiple
service delivery options, including community
pharmacies, tertiary hospital HIV specialty
clinics, secondary healthcare facilities, and
primary healthcare centers. Through this
strategy, stable clients on first-line ART—those
with viral loads <1,000 copies/mL, good clinical
stability, and no opportunistic infections—were
considered suitable for ART refills at CPs. Early

evaluations of the decentralization model
produced promising results. Studies from the
Abuja pilot indicated high retention in care, low
loss to follow-up, and excellent prescription
refill rates among clients receiving ART through
community pharmacies. These outcomes were
comparable to, and in some instances better
than, those observed in established health
facilities, underscoring the potential of
community pharmacies to support differentiated
care models. * Additionally, geographical
accessibility has been consistently shown to
influence  ART adherence. Evidence from
Nigeria and other sub-Saharan African countries
demonstrates that shorter distances to treatment
sites, reduced transportation costs, and lower
opportunity costs—such as time spent away
from work—positively impact adherence and
retention.23 For many clients, community
pharmacies are geographically closer and
easier to access than tertiary hospital clinics,
which may partly explain the high adherence

outcomes  reported in  decentralized
programs.Within Nigeria’s differentiated
service  delivery (DSD) framework,

community pharmacies and HIV specialty
clinics represent two important nodes for
delivering ART to stable clients. HIV
specialty clinics, typically located in tertiary
hospitals, provide comprehensive HIV care
services supported by multidisciplinary
teams, specialized laboratory facilities, and
structured follow-up systems. Conversely,
community pharmacies offer a more
decentralized, patient-centered approach,
characterized by shorter wait times, flexible
operating hours, and a familiar community-
based environment.
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Sample size =348

Participants with unresolved
phone networkissues=4

Sample size =344
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Participants who felt interview
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Participants with privacy
issues=2

Sample size =339

(57.4%)

Incorrectly filled
guestionnaire=38

Eligible population
analysed =331 {95.1%)

Community pharmacies = 166 (50.2%)

Figure 1: Flow Chart of Sampling Procedure

The coexistence of these two service points
provides an opportunity to evaluate how
variations in service delivery models influence
clinical outcomes, particularly medication
adherence, which remains a cornerstone of
effective HIV treatment. Despite the scale-up of
community pharmacy-based ART programs,
comparative evidence on patient outcomes
between CPs and specialty clinics (SCs) remains
limited. Most available studies have either
focused on pilot phases, examined operational
feasibility, or compared outcomes between
public hospitals and private clinics rather than
between community pharmacies and other
settings. * * As such, there is a gap in the
literature regarding how adherence differs
between clients receiving ART in CPs versus
those in tertiary hospital specialty clinics within
the context of full national decentralization.
Understanding adherence patterns across these
service points is crucial for several reasons.
First, medication adherence is directly linked to
viral suppression, reduced HIV transmission,
decreased risk of drug resistance, and improved
long-term quality of life. Second, Nigeria
continues to record substantial humbers of new

Specialty clinics = 165 (49.8%)

HIV infections annually, making optimized
treatment models essential for epidemic control.
Third, the sustainability of the decentralized
ART model depends on robust evidence
demonstrating that community pharmacies can
maintain or even enhance key outcomes such as
adherence. Poor adherence among clients
receiving ART in CPs could threaten the validity
of decentralization efforts, whereas superior
adherence could justify further expansion and
investment. Rivers State, located in the South-
South region of Nigeria, is among the states with
a high HIV burden. Its urban—rural distribution,

concentration of tertiary hospitals, and
increasing number of licensed community
pharmacies make it an ideal setting for

evaluating decentralized ART service delivery.
However, no study in the state has directly
compared ART adherence between stable adult
HIV clients receiving care at CPs and those
managed through hospital-based specialty
clinics. This study, therefore, aimed to compare
antiretroviral therapy (ART) adherence among
stable adult HIV clients receiving care in
community pharmacies and specialty clinics in
Rivers State, Nigeria.
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Tablel: Background Characteristics of Respondents

SC (n=165)

CP (n=166) Chi

Variable Frequency (%) Frequency (%) Square p-value
Age (in years):

Young (<30yrs) 22 (78.6) 6 (21.4) 12.557 0.014*
Middle (>30 to <60yrs) 133 (47.0) 150 (53.0)

Elderly (=60yrs) 10 (50.0) 10 (50.0)

Age in years (Mean + SD) (41.1+£10.8) (43.8+9.1) t=1.91 0.057
Gender

Male 45 (42.9) 60 (57.1) 3.007 0.830
Female 120 (53.1) 106 (46.9)

Residence

Urban 84 (45.4) 101 (54.6) 3.313 0.044*
Rural 81 (55.5) 65 (44.5)

Educational level

Post-Secondary 108 (51.2) 103 (48.8) 2.600 0.460
Secondary 31 (52.5) 28 (47.5)

JSS and Primary 17 (38.6) 27 (61.4)

No Formal Education 9 (52.9) 8(47.1)

Occupational Group

Lower 75 (49.7) 76 (50.3) 0.854 0.652
Middle 59 (52.7) 53 (47.3)

Higher 31 (45.6) 37 (54.4)

Employment Status

Currently Employed 105 (43.6) 136 (56.4) 13.985 <0.001*
Currently Unemployed 60 (66.7) 30 (33.3)

Socio-economic Status (SES)

High SES 69 (46.9) 78 (53.1) 3.284 0.195
Medium SES 40 (59.7) 27 (40.3)

Low SES 56 (47.9) 61 (52.1)

*p<0.05; #: Fishers exact

By determining whether the type of care facility
influences medication adherence, this study
contributes evidence to guide policy decisions on
the optimization, expansion, and sustainability of
decentralized ART models in Nigeria.
METHODS

Study Setting

Rivers State is in Nigeria's South-South
geopolitical zone and is divided into 23 Local
Government Areas (LGAs). The two specialty
(antiretroviral) clinics available in the state are
located in tertiary hospitals that also serve as

referral facilities for lower levels of care, such as
public health facilities, private hospitals, and
community pharmacies. Only five LGAs are
involved in the HIV community pharmacies
program, with 76 community pharmacies spread
across the state.

Study Design

Clients' adherence to antiretroviral medication
was studied in community pharmacies and
specialty clinics in Rivers State, Nigeria, using a
comparative cross-sectional study design.
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Eligibility Criteria

Clients who are stable (category 4: clients with
Viral Load <1,000 copies/ml and absence of
complication), have been on treatment for at
least one year, and are receiving treatment in
community pharmacies or specialty clinics were
included in the study. Clients with other chronic
health conditions such as hypertension and
diabetes mellitus were excluded from the study.

Sample Size and Sampling Technique

The sample size was determined using the
formula for comparative studies based on two
proportions. After applying a design effect of 2
and accounting for a 10% non-response rate, a
total of 348 participants were included in the
study—174 from community pharmacies and
174 from specialty clinics. Participants in the
community pharmacy (CP) group were recruited
using a multi-stage sampling technique. In the
first stage, each of the five participating LGAs
was treated as a stratum and included in the
study. In the second stage, 12 community
pharmacies were selected from the LGA strata
using simple random sampling  with
proportionate allocation. The third stage
involved systematic random sampling. The case
load across the 12 participating pharmacies was
124, 84, 83, 25, 48, 50, 96, 97, 81, 89, 33, and
200, yielding a total sampling frame of 1,010
clients. Proportionate allocation of the total
group sample size (n = 174) to the respective
pharmacies resulted in sample quotas of 21, 15,
14,4, 8,9, 17, 17, 14, 15, 6, and 34 participants,
respectively. Based on these allocations, a
uniform sampling interval (k = 6) was applied
across all pharmacies; thus, after the first
randomly selected client, every sixth client was
subsequently recruited from each CP.To recruit
participants for the specialty clinic (SC) group, a
proportional allocation was applied based on
facility client load. The University of Port
Harcourt Teaching Hospital (UPTH) was
assigned 102 participants (4,450/7,604 x 174),
while the Rivers State University Teaching
Hospital (RSUTH) received 72 participants
(3,154/7,604 x 174). The average daily client
attendance was 62 at UPTH and 42 at RSUTH.
Accordingly, two participants were recruited per
day from each facility. The sampling interval (k)
was calculated as the average daily client
attendance divided by the number of participants

to be recruited daily, yielding k = 31 for UPTH
and k = 36 for RSUTH. Thus, after randomly
selecting the first participant, every 31% client at
UPTH and every 36™ client at RSUTH were
subsequently enrolled.

Data Collection

Data were collected via phone interviews over a
three-month period (February—April 2021) for
both CP and SC participants. Participants signed
a paper-based informed consent form that also
specified a private, convenient time for the
research to be conducted by phone. These
circumstances are consistent with those reported
in earlier research using telephone interviews.”®
Exit interviews were conducted over the phone
for each consenting and eligible participant
within 48 hours of contact with the facility to
reduce recall bias. A  semi-structured
questionnaire comprising two sections—client
socio-demographic and clinical characteristics,
and the Morisky Medication Adherence Scale
(MMAS-8)—was used for data collection.

The MMAS-8 is a widely validated tool across
diverse populations and disease conditions and
demonstrates strong correlation with direct
adherence assessment methods.'°

It is inexpensive, non-invasive,
consisting of only eight items.

The tool was administered during exit interviews
to minimize recall bias, while its question
sequencing helps reduce social desirability and
reporting bias, making it particularly suitable for
this study.

Study Tool

Adherence to ART was measured using the
Morisky Medication Adherence Scale 8
(MMAS-8). The MMAS-8 tool measures
patients' medication-taking behaviour and
contains 8 items.° The first 7 questions require
“yes” or “no” answers and are scored 1 for "yes"
and 0 for "no."

The 8th question uses a Likert scale where the
“never” response is scored as 1, “once in a
while” and “sometimes” are scored 0.75 each,
“usually” is scored as 0.25, and “all the time” is
scored as 0.10.

and brief,
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Table 2: Adherence to ART between Specialty Clinics and Community Pharmacies

MMAS 8 Items Yes Responses — Freq. (%) Chi p-value
Square
SC (n=165) CP (n=166)

Forgets to Take Medications Sometimes (Q1) 61 (37.0) 72 (43.4) 1.412 0.141
Missed Taking Medicine Last 2 Weeks (Q2) 45 (27.3) 12 (7.2) 23.321 <0.001*
Stopped Pills Without Notifying Provider (Q3) 31(18.8) 5(3.0) 21.246% <0.001*
Forgets to Bring Pills Along on Travels (Q4) 47 (28.5) 33(19.9) 3.343 0.044*
Took Pills Yesterday (Q5) 149 (90.3) 159 (95.8) 3.843 0.040*
Stops Medicine When Health Condition Improves

(Q6) 25 (15.2) 4(2.4) 16.807% <0.001*
Feels Hassled Sticking Treatment Plan (Q7) 28 (17.0) 2(1.2) 24.952% <0.001*
Difficulty Remembering to Take All Your

Medications (Never Or Rarely Responses) (Q8) 83 (50.3) 88 (53) 2.952 0.420

p=<0.05; SC=Specialty Clinics; CP = Community Pharmacies; # = Fisher’s Exact

The MMAS total score ranges from 0 to 8, with
scores below 6 indicating poor adherence, scores
between 6 and 7 indicating medium adherence,
and a score of 8 indicating the highest
adherence.!! This was adjusted to a binary scale
for ease of analysis, categorizing patients as
adherent with scores of 6 to 8 and poor
adherence with scores below 6.2

Statistical Analysis

Statistical Package and Social Sciences (SPSS)
version 25 was used for data analysis.
Categorical data were summarized in
frequencies and proportions, and charts, while
quantitative data were summarized using the
appropriate measures of central tendency. was
conducted for each MMAS item on “yes”
responses between community pharmacies and
specialty clinics. Adherence was dichotomized
into adherent and non-adherent categories and
compared between the two groups to determine
a difference using the Chi-Square test and binary
logistic regression, with alpha set at 5%.

Differences in the distribution of clients’
characteristics (socio-demographic and socio-
economic) and treatment factors between
community pharmacies and specialty clinics
were analysed using the Chi-Square test, with
alpha set at 5% (p < 0.05).
RESULTS
Data were analysed for the 331 correctly
completed questionnaires, giving an overall data
completion rate of 95.1 per cent, with specialty
clinics accounting for 49.8% (165) and
community pharmacies for 50.2% (166) (see
Figure 1 for the flow chart of the sampling
procedure). The community pharmacies (CP)
had older clients compared to the specialty
clinics (SC) (mean age: CP = 43.8 + 9.1; SC =
41.1 + 10.8; p = 0.057), with a greater
proportion of those below 30 years of age in the
specialty clinics (SC = 78.6%; CP = 21.4%; p =
0.014). A greater proportion of CP clients live in
urban areas (CP = 54.6%; SC = 45.4%;p= 0.044)
and are employed (CP=56.4%; SC=43.6 %);
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Table 3: Association between Facility Type and Medication Adherence

Facility type Adherent Non-adherent OR 95% ClI p value
Community pharmacies 129 (77.7%) 37 (22.3%) 1.941 1.195-3.151 0.007*
Specialty clinics 106 (64.2%) 59 (35.8%) 1

p=<0.05

p < 0.001) compared to those in the specialty
clinics (see Table 1). Adherence was better
among CP clients compared to SC clients in
items Q2-7, as a greater proportion of specialty
clinic clients missed taking their medicine in the
last two weeks, stopped taking pills without
notifying their provider, forgot to bring their
pills while traveling, stopped taking medicine
when their health condition improved, and felt
hassled by sticking to the treatment plan. These
differences were statistically significant(p <
0.05) (see Table 2).

Regarding clients’ adherence to ART, a 13.8%
difference was observed between CP and SC,
with CP (77.7%) showing higher adherence than
SC (64.2%). Clients who received HIV care
from community pharmacies reported a
significantly higher level of adherence to ART
(* = 7.290; p = 0.007), with those utilizing CP
having almost 2 times higher odds of being
adherent compared to SC (OR (95% CI) = 1.941
(1.191-3.151), p = 0.007) (see Table 3).
Forgetfulness, running out of medications, and
being away from home accounted for 91.7% of
the reasons why most clients missed their
medications (see Table 4).

DISCUSSION

In this study, levels of adherence to ART
recorded were 64.2% in specialty clinics (SC)
and 77.7% in community pharmacies,
respectively, which is in line with other
studies.’*' The margin of difference in
adherence between specialty clinics and
community pharmacies is high, with those using
community pharmacies being 2 times more
likely to be adherent.

This finding is surprising, as one would expect
that those who attended community pharmacies
in terms of structural sophistication and the

presence of highly skilled manpower. This
findings aligns with other studies comparing
higher and lower levels of the ‘Hub and Spoke’
decentralization model.

A study in Anambra State on adherence to HIV
and AIDS treatment among adult HIV/AIDS
patients found a similar high margin of
difference in adherence between facilities as in
this study, with clients in private hospitals being
more adherent to ART than clients in secondary
health facilities. ® The findings of a cross-
sectional study among HIV patients accessing
care in central hospitals and decentralized health
units in Manaus, Brazil, also agree with the
findings of the Anambra study and those of this
study, recording a similar high margin of
difference in adherence between different levels
of facilities.

The Brazilian study found that clients visiting
decentralized health facilities were more
adherent to ART compared to those attending
the central hospital.®® Although this Brazilian
study used the client’s latest viral load as a
proxy for adherence, the findings of a high
margin of difference in adherence to ART in
favour of the lower-level facility are similar to
the findings of our study.

Meanwhile, the level of adherence to ART
recorded in this study at community pharmacies
and specialty clinics is far higher than the
adherence levels recorded for the South-South
region (59.9%) in a previous study.'® This may
be ascribed to improvements in geographical
and economic access to ART and possibly better
commitment to self-care. In a study conducted in
selected counselling centers in Benin City, ART
adherence as low as 78 percent among HIV
patients was found.?
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Table 4: Reasons for Missed Doses

Reasons for Missed Dose(s) No. of Responses (n=109) Percent
Forgot 50 45.9
Ran out of drugs 26 23.9
Away from home 24 22
Difficulty taking pills at specified time 3 2.8
Could not find drug 2 1.8
Drug side effects 1 0.9
Confusion about how to take pills 1 0.9
Too many drugs to take 1 0.9
Others 1 0.9

A cross-sectional national adherence study
employing national health insurance (NHI)
claim data in Asia over ten years (2007-2016)
found 70.4 percent adherence to ART. Although
their study used the medication possession ratio
(MPR) to assess adherence to ART, the results
are similar to those from the MMAS-8 tool used
in this study. The finding of a large gap in
favour of community pharmacies over specialty
clinics recorded in this study also correlates with
other studies.t”?* The evidence from previous
studies corroborates the findings from the
present study that forgetfulness and traveling
without drugs are the leading causes of non-
adherence.>2%2 However, the findings of this
study differed from those of a cross-sectional
study of 550 HIV/AIDS patients in a tertiary
hospital in llorin, Nigeria, which found 92.6
percent adherence.?* This is consistent with a
comparative study of HIV patients in Sub-
Saharan Africa and Asia, which found overall
adherence rates of 93.6 percent and 95.2 percent
in Asians compared to 92.7 percent in
Africans,?? and agrees with other studies.?® The
reasons offered in these studies for suboptimal
adherence include forgetfulness and travel,
however, the main difference between these
studies and our study may be the population.
While our study compared adherence between
two levels of care, these other studies focused on
only one level of care (tertiary hospital clinics).
The gap in ART adherence between SC and CP
clients in this study is significant, with CP

clients having twice the odds of adherence as SC
clients. The higher odds may be due to
demographic variation, which aligns with earlier
studies indicating that older individuals are more
adherent to medication, while younger age is a
factor associated with poor adherence.?*?! In
comparison to SC, CP had a higher proportion
of males, which may have contributed to CP's
higher adherence rate, though another Nigerian
study® and an international study 2 have
recorded that male gender is not a factor for
optimal adherence. Finally, the CP had more
clients of higher socio-economic  status
compared to the SC. A combination of no formal
education, as seen among SC clients, and the
income needed to fund the direct non-medical
costs of treatment—especially with a higher
proportion of SC clients not being employed and
living farther away from the facility—could
contribute to a lower level of adherence among
SC clients compared to CP clients. This is in line
with the findings from previous studies with
HIV-infected patients in  Nigeria® and
elsewhere.?! The pattern of responses to items on
the Morisky Medication Adherence Scale
provides important clues to potential causes of
the high

non-adherence observed in this study, as well as
to the differences in adherence between the two
groups studied. Compared to the CP group,
more clients in the SC group forgot to take their
medications the day before and two weeks prior
to the study, forgot to take their pills while
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traveling, stopped taking medications when they
felt better, failed to notify their providers before
stopping their medication, and had difficulty
adhering to their prescriptions. In contrast to the
clients of specialty clinics, more clients from CP
had trouble remembering to take their ART
medications and occasionally forgot to take their
medications. However, these differences were
not significant, which agrees with other studies.
18 This is consistent with the findings of this
study. This study indicated that forgetfulness
was the most common reason for missing doses,
followed by clients running out of pills and
skipping doses due to failure to take medications
at prescribed times (see Table 3), findings that
align with other studies.>!"221 A study in
South-Eastern Nigeria had disclosed that the
most common causes for missed doses were
forgetfulness, being away from home, running
out of pills, difficulty taking the medication at
the prescribed times, and drug side effects, in
that order.® This is consistent with the findings
of this study.

The study findings have significant public health
implications both in the care of PLHIV as well
as other chronic diseases. Community
pharmacies  reported  higher  medication
adherence than specialty clinics. This aligns with
an Abuja pilot study on the rollout of HIV
community  pharmacies  nationwide?  and
supports the need to operationalize community
pharmacies in all LGAs in Rivers State.
STRENGTHS AND LIMITATIONS OF
THE STUDY

Limitations encountered included the flexible
operating hours of community pharmacies
(CPs), which lacked fixed clinic schedules,
making participant  aggregation  difficult.
Additional issues were stigma among clients and
security concerns faced by research assistants
when accessing participants during irregular
hours. To address these challenges, telephone
interviews were conducted for participants in
both the CP and SC groups.

CONCLUSION
The study revealed that clients in community

pharmacies are more likely to adhere to ART
than those in specialty clinics. This suggests the
need to confirm this hypothesis using an analytic
design to inform the cascading of the ART
decentralization program to the remaining local
government areas.

Programme managers and health authorities
should consider strengthening the community
pharmacy delivery mechanism for HIV care as
well as explore the implications of this delivery
mechanism for other chronic non-communicable
diseases, such as diabetes and hypertension, as
has been canvased in some other studies.
Providers should be regularly trained in
adherence counselling, given the implications of
forgetfulness among clients, especially in
specialty clinic clients.
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