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General introduction

GENERAL INTRODUCTION

Background

1

Antimicrobial resistance and its consequences
(human and economic burden)

Globally, the continuous rise in antimicrobial resistance (AMR) is a growing
threat to public health and achievements in the fight against infectious diseases
[1-4]. Antimicrobials are medicines that are used to prevent or treat infections in
humans, animals and plants. Antimicrobial medicines can be grouped according
to the infections they are used to prevent or treat. Antimicrobials include antibiotics or antibacterial (active against bacterial infections), antivirals (active
against viral infections), antifungals (active against fungal infections) and anti
parasitics (active against parasite infections). AMR occurs when disease causing
microorganism including bacteria, viruses, fungi and parasites change over
time and no longer respond to antimicrobial medicines making infections
harder to treat, increasing the risk of disease spread, severe illness and death [5].
AMR affects health systems and treatments that rely heavily on antibiotics [6].
The focus of this PhD thesis therefore is on antibiotic as studies world-wide have
shown a general wane in the effectiveness of antibiotic due to resistance [7].
Antibiotics are one of the most important discoveries in medicine and have
saved millions of lives. The discovery of antibiotics revolutionized healthcare
and became the cornerstone of many of the greatest medical advances of the 20th
century. Many infectious diseases such as pneumonia and tuberculosis that
used to pose instant threat to human life could now be treated effectively.
Infected wounds could easily be treated, and death resulting from routine
surgery and childbirth are reduced drastically [3, 4]. Consequently, antibiotics
have become one of the most commonly prescribed and used medicines in
healthcare across different populations [8, 9]. However, like other microorganisms,
bacterial infections have always changed so that they can resist antibiotics that
are used to prevent their growth or kill them.
Antibiotic resistance has increasingly become a problem because antibiotic use
is rising and different types of resistance spread with remarkable speed. In fact,
world health leaders have described antibiotic-resistant microorganisms as a
“nightmare bacteria” that “pose a catastrophic threat” to people in every country
worldwide [10]. Many pathogens are resistant to more than one antibiotic, and
new antibiotics are more costly and often out of reach of those who need them,
especially in low and middle income countries (LMICs) where the infectious
disease burden is high [6, 7, 11]. Also, in spite of the decrease in the effectiveness
of antibiotics, the discovery of new antibiotics has been on the decline for decades.
11
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The few antibiotics that have been produced since the 1980s have been mainly a
variation of drugs that already exist [12-14]. Consequently, the UN interagency
coordination Group (ICG) on AMR, projects that, drug-resistant diseases could
cause 10 million deaths each year by 2050 if the right steps are not taken soon [15].
The rise in AMR is not only a threat to public health but could have a significant
economic consequences for the world [4]. Recently, the UN ICG indicated that
the negative effects of AMR to global economy could be as catastrophic as the
2008-09 global financial crisis. Specifically, it is estimated that AMR including
antibiotic resistance could force up to 24 million people into extreme poverty by
2030 [15]. It has also been projected that between 2014 and 2050, the world could
lose between 60 and 100 trillion USD worth of economic output if AMR is not
tackled. This is equivalent to the loss of around one year’s total global output
over the period, and will create significant and widespread human suffering.
In the near future the world’s GDP was expected to shrink by 0.5% by 2020 and
1.4% smaller by 2030 with more than 100 million people having died prematurely
[4, 6]. To make matters worse in recent times, COVID-19 has caused a global
economic decline which could negatively affect AMR stewardship programmes and
worsen AMR. These call for urgent action from all stakeholders across the world.
To tackle AMR, WHO adopted the Global Action Plan on Antimicrobial
Resistance (GAP-AMR) in 2015. The fight against AMR was encapsulated as a
multi-faceted global issue which require a shared responsibility by all countries
to safeguard citizen health and combat the global threat posed by AMR.
GAP-AMR called for the holistic implementation of the plan through all relevant
sectors and stakeholders nationally and internationally. The plan sets out five
strategic objectives: 1. To improve awareness and understanding of antimicrobial
resistance; 2. Strengthen knowledge through surveillance and research; 3. To
reduce the incidence of AMR infections; 4. To optimize the use of antimicrobial
agents, and; 5. To develop the economic case for sustainable investment that
takes account of the needs of all countries, and increase investment in new
medicines, diagnostic tools, vaccines and other interventions.
In spite of the global and national initiatives in recent years, only the Netherlands
and a few Scandinavian countries have been able to reduce antibiotic access, use
and resistance through the implementation of sustainable comprehensive
programmes with long term goals [16]. The all-inclusive implementation of
GAP-AMR means that each country should take context specific initiatives
that address the needs and capabilities of their health system to preserve global
antibiotic resources. This PhD project will contribute to identifying contextual
12
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targets that could inform community-based interventions to improve antibiotic
access and use at the community level in Ghana and other LMIC.

AMR and antibiotic use

There is a direct relationship between antibiotic consumption and the emergence
of resistant bacterial strains. The upsurge in antibiotic resistance is generally
due to increasing access and misuse, both in healthcare and community settings
[17]. Though access to antibiotics is saving lives, it is also increasing use –both
appropriate and inappropriate– which in turn is driving the development of
resistance [18-21]. Between 2000 and 2010, the global antibiotic consumption
grew beyond 30% from about 50 billion to 70 billion standard units (SU) (a single
dose unit ie, pill, capsule, or ampoule), based on data from 71 countries [22]. The
countries consuming most antibiotics overall in 2010 were India with 13 billion
SU and China with 10 billion SU. In per capita terms the United States was leading
in 2010 with 22 SU per person, compared with 11 SU per person in India and 7
SU per person in China.
Using data from 76 countries from 2000 to 2015, the global antibiotic consumption
increased by 65%, from 21.1 to 34.8 billion defined daily dose (DDD). Antibiotic
consumption rate increased by 39% from 11.3 to 15.7 DDDs per 1,000 inhabitants
per day over the study period [23]. Furthermore, the increasing demand for meat
and the upsurge in animal production is increasing the use of antibiotics in
agriculture. Globally, livestock consumed at least 63,200 tons of antibiotics in
2010, accounting for nearly 66% of the estimated 100,000 tons of antibiotics
produced annually worldwide, which is projected to rise to 105.600 tons by 2030
accelerates antibiotic resistance[24].
Recent evidence of increased antibiotic use due to COVID-19 pandemic could
increase AMR. Data on covid-19 cases from Asia has shown that, more than 70%
of patients received antimicrobials though only about 10% actually have bacterial
or fungal coinfections. The study also found the frequent use of broad spectrum
antibiotics which could increase AMR through over use [25, 26].

AMR and AB use in LMICs

Due to easy access and use, it is challenging to address the increase in bacterial
resistance to antibiotics in LMICs, where the majority of the world’s population
live [27]. Consequently, the increase in antibiotic consumption between 2000
and 2015 was primarily driven by LMICs because of increasing population and
economic growth. The increased consumption in LMIC showed a convergence
of consumption levels in Europe [23]. In most LMICs, about 80% of antibiotics
13
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are used in the community either prescribed by healthcare providers or
purchased directly by consumers without prescription [28]. Although regulations
on appropriate access and use of antibiotics exist in most countries, there is
weak enforcement of these regulations in most LMICs, leading to the sale of
antibiotics by unapproved antibiotic suppliers [7, 29]. In rural and urban
pharmacies in Vietnam for example, 88% to 91% of all antibiotic sales in selected
pharmacies in 2010 were without prescription [30]. In Saudi Arabia and Syria,
78% and 87% to 97% of pharmacies respectively dispensed antibiotics without
prescription[31, 32]. In a study conducted in the central region of Ghana, about
71% of study participants purchased antibiotics without prescription, of whom
about 70% personally requested specific drugs without seeking advice from the
pharmacists[33].
Antibiotics access and use in communities in many LMICs are influenced by
entrenched cultural, social and economic factors that have developed around
medicine use over time [34, 35]. For instance in some communities, local cultures
have developed around the use of specific antibiotics based on color, shape and
size [36, 37]. Distance also influences inappropriate antibiotic us as the majority
of the population in LMIC, especially Africa, live in rural settings with bad
roads and far away from approved healthcare providers that have good quality
diagnostics. People are therefore willing to buy antibiotics and obtain much of
their antibiotics from private providers most of whom practices are unapproved,
and if they cannot afford a full course, they will purchase them in smaller
quantities [38-40]. Antibiotics may cost more than other drugs and full course of
antibiotics may be unaffordable, leading to the purchase of smaller quantities of
antibiotics.

The Ghana AMR national Policy and action plan

Like in many countries, antibiotic resistance is a major public health concern in
Ghana. Studies have shown high resistance to commonly used antibiotics such
as tetracycline, ampicillin, chloramphenicol and cotrimoxazole [41, 42]. Penicillin
is rapidly losing its effectiveness against in Ghana partly due to inappropriate
use [43, 44]. Pursuant to GAP-AMR, Ghana has developed a national AMR
national policy action plan as a framework to drive the fight against AMR
including antibiotic resistance. The first edition of the AMR national policy was
published in 2017 and subsequently a National Action Plan (NAP) to give
interpretation to the policy directives recommended in the National Policy on
Antimicrobial Use and Resistance. The National Policy on Antimicrobial Use
and Resistance and the NAP were officially launched in April, 2018 by the
President of Ghana [45-47].
14
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NAP is a synthesis of the steps needed to help Ghana achieve the goals of
combating the AMR phenomenon based on the “One Health” concept. The “One
Health” concept emphasizes that human and animal health are interdependent
and bound to the health of the ecosystems in which they exist [46]. In Ghana, all
relevant sectors including the Ministry of Health, the Ministry of Environment,
Science, Technology and Innovation, the Ministry of Food and Agriculture and
the Ministry of Fisheries and Aquaculture draw on the guidelines in the NAP to
maximize efforts against AMR. Recommendations on the various steps in the
NAP are based on the best available local evidence, stakeholder concerns and
inputs, the life-saving value of antimicrobial medicines in disease management,
the general social, economic and cultural context in Ghana, as well as the specific
components of the Ghana health system. In effect the NAP is being implemented
through existing systems with support from all stakeholders. The NAP defines
the role of all implementing stakeholders and is the focus for investments into
AMR containment efforts in Ghana [46].
Currently, there is a concerted effort by the national AMR platform under the
leadership of the Ghana AMR secretariat of the Ministry of Health (MoH) to
implement various strategies to combat AMR [46]. As part of the initial activities,
baseline data on AMR was generated to assess the readiness of Ghana in
laboratory-based surveillance [45]. Following the initial assessment, the surveillance
workgroup is setting up sentinel sites for laboratory analysis during AMR
surveillance. Strategies have been outlined to collaborate with relevant agencies
to design educational programmes to improve awareness and understanding
of AMR [46]. Beyond this, there is inadequate population-based data on how
antibiotics are accessed and used by the population, particularly in rural settings
where about half of Ghanaians live. Thus, interventions aimed at improving
antibiotic access and use are constrained by the paucity of information on
determinants of antibiotic use [48]. Gaining insight into these factors will
contribute to the development of more context-specific interventions to improve
antibiotic use and curb resistance. In line with Ghana and GAP-AMR on
improving awareness and risk communication about AMR, this PhD thesis was
designed to understand the contextual factors that influence antibiotics access
and use at the community level in Ghana through qualitative and quantitative
methods. Findings from this PhD thesis will therefore feed into the
implementation of NAP by providing information on the context of awareness
and knowledge of AMR and whether the current educational strategies are
making the desired impact. This will inform the adoption of a more pragmatic
strategies to improve on awareness and risk communication about AMR.

15
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Regulations to guide antibiotic use in Ghana
The use of medicines in Ghana is mainly guided by the National Drug Policy,
Essential Medicine List and Standard Treatment Guidelines [49, 50]. The
National Drug Policy specifies that all medicines shall be prescribed in
accordance with the Health Professions Regulatory Body Act, (Act 857), 2013.
According to Act, 857 2013, only medical doctors, physician assistants, midwives
and nurses trained in prescribing are eligible to prescribe all registered
antibiotics and other essential medicines [51] (Table 1). As an essential medicine,
antibiotics are classified into over the counter (OTC) medicines, pharmacy
medicines and prescription only medicines. Pharmacies are allowed to dispense
Amoxicillin, Flucloxacillin, Norfloxacin, Tinidazole, Ciprofloxacin, Doxycycline,
Tetracycline, Erythromycin and Ampicillin based on the recommendation of a
practicing pharmacist and keeping records of transaction. Over the counter
medicine sellers (OTCMSs) in Ghana are permitted to dispense only
Cotrimoxazole suspension or tablets [52, 53] (table 1). It is however important to
note that beyond the authorized antibiotics, Pharmacy shops and OTCMS in
Ghana dispense antibiotics against regulations particularly in rural areas where
about 80% of medicine outlets are OTCMSs [33, 54, 55].

Table 1 C
 ategory of prescribers/dispensers and the types of antibiotics
they are eligible to dispense in Ghana
Category of prescribers/dispensers

Antibiotics

Medical doctors, physician assistants,
midwives and nurses trained in
prescribing

Eligible to prescribe all registered
antibiotics and other essential medicines

Pharmacies

Eligible to dispense with prescription
Amoxicillin, Flucloxacillin, Norfloxacin
+ Tinidazole, Ciprofloxacin,
Doxycycline, Tetracycline, Erythromycin
and Ampicillin

OTCMSs or Licensed Chemical Sellers

Eligible to dispense only Cotrimoxazole

Before the Health Professions Regulatory Body Act, (Act 857), 2013, the Pharmacy
Act, 1994 (Act 489) was the main law that regulated pharmacy practice in Ghana.
The Pharmacy Act, 1994 (Act 489) established the Ghana pharmacy council as a
regulatory body to secure in the public interest the highest standards in the
16

practice of pharmacy [56]. The Pharmacy Act, 1994 (Act 489) had relevant sections
on dispensing and sale of medicines including antibiotics. According to section
31 of the act, no person shall carry on a business of supplying from any premises
restricted medicines classified by regulations as (a) Class A or prescription only
medicines (b) Class B or pharmacy medicine only or (c) Class C or over the
counter medicine, unless that person has a valid general or limited license issued
under the Pharmacy Act in relation to those premises. Section 29, prohibits
License Chemical Sellers now OTCMS from selling classes A or prescription
only medicines and B or pharmacy medicines including antibiotics[56, 57].
Although there are regulations on the prescription and selling of specific drugs
including antibiotics, these are not adequately enforced by the pharmacy council
and other regulatory agencies. Inadequate enforcement of pharmaceutical
regulation is largely attributed to inadequate resources for supervision [55].
Besides regulations to guide appropriate antibiotic prescribing and dispensing,
a standard treatment guideline of the Ministry of Health ( 1st edition in 1988 and
latest 7th edition in 2017) was developed to guide health professionals in the
choice of medicines for treating diseases [49]. The latest (7th edition) of Ghana
Essential Medicine List, 2017 was developed based on the STG, 2017 to ensure
consistency and serve as a guide for public procurement of medicines [50]. The
National Health Insurance Scheme Medicines List (NHISML) which is used
under the health insurance scheme to reimburse medicine claims from
healthcare providers is also based on the STG [58]. All these guidelines are
geared towards enhancing the appropriate use of medicines including
antibiotics. Despite the existence and publication of these guidelines, use of
antibiotics remains high in health facilities in Ghana [59].

Organization of study and theoretical perspectives
In the context of weak enforcement, pharmaceutical regulation and standard
treatment guidelines will not be sufficient to solve the problem of inappropriate
antibiotic use. To develop effective strategies, there is need to know the contextual
determinants of antibiotic access and use at the community level to continuously
inform the implementation of pragmatic interventions. Again, understanding
the contextual factors that influence antibiotics access and use will contribute to
meeting the goal of strengthening knowledge and evidence for the implementation
of NAP for AMR in Ghana and related actions for optimal use of antibiotics.
This PhD thesis therefore built trajectory through community based research
and stakeholder engagement to move the contextual determinants of antibiotic
17
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access and use that originated from the community level for discussions in
formulating policies/regulations and designing interventions in Ghana.
First, through qualitative interviews, we explored the context of regulatory and
community demands on the sale of antibiotics. This was important because
interventions aimed at addressing antibiotic accessibility and use challenge
need to consider both regulatory and community structures to yield desired
outcomes (chapter 2). Second we quantitatively and qualitatively examined the
determinants of inappropriate antibiotic use. In this sub-study, we used a large
sample size in a household survey to further investigate the determinants of
access and use particularly within households at the community level (chapter
3). Third, considering the high level of inappropriate antibiotic use in the
household survey, a qualitative study was conducted to explore local cultures
that have develop around antibiotics and inappropriate use. In this sub-study,
we further explored issues about confusing antibiotics with other medicines
which are in capsules, tablets and antibiotics with similar colours at the
community level (chapter 4).
The last part of the PhD thesis builds on findings that emerged from the previous
sub-studies. We described specific efforts and channels through which stakeholders
at the district, regional and national levels were engaged to carefully discuss
findings from our previous studies. To guide our discussions during the
stakeholder engagement, we conducted a systematic review to document the
effectiveness of interventions aimed at improving antibiotic dispensing by drug
dispensers at the community level in LMICs (chapter 5). This was followed by a
stakeholders’ engagement to explore their perspectives on the feasibility of
training OTCMS and CHPS facilities to dispense some antibiotics in Ghana
(Chapter 6). Finally, in chapter 7, we discuss our findings, their implications for
policy, research and practice as well as recommendations.
Two theoretical perspectives were used in this PhD thesis: the theories of
structuration and ethnomethodology. These theories, applied in two papers
(chapters 2 and 4), were fundamental to understanding and explaining the
contextual determinants of antibiotic access and use at the community level.
The structuration theory enabled us to explain the context of pharmaceutical
regulations and the sales of antibiotics in the community. Structuration is a
social theory concerning the production and reproduction of social systems that
is based on the analysis of both social structures (social forces/institutions) and
agents (individuals), but without giving primacy to either [60, 61]. Whilst social
institutions, for example, the economic system, legal system, health system,
18
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political system influence individual behaviour, individual have the capacity to
act independently of these structures and to make their own free choices. In this
PhD thesis, the structuration theory served as a guide to explain how individuals
(OTCMSs and community members) interacts with regulatory structures
(Pharmacy act, Pharmacy council) in Ghana as two complementary components
of the framework that determines the sale of medicines, including antibiotics.
Ethnomethodology served as a guide to explore the contextual factors that
underlie inappropriate antibiotics use in the community. Ethnomethodology is
a phenomenological approach to interpret everyday action or behaviour in a
social context [56, 62]. We explicitly focused on local cultures that have developed
around the use of specific antibiotics; thus the type of antibiotics that were
mentioned by respondents and the diseases they treat. The application of this
approach was relevant as human behaviour is influenced by immense background
knowledge as used by people in daily life. The use of this theory became
necessary following findings that emerged from one of our sub-study (chapter
3) which showed that in 85% of antibiotic use episodes, antibiotics were used
inappropriately. The theory of ethnomethodology enabled us to delve into
meaningful practices and everyday activities about antibiotic use as experienced
by community members.

Research objectives:

Consequently, the overall aim of this PhD thesis was to examine the contextual
determinants of antibiotic access and use at the community level in Ghana. This
project had the following objectives;
1-

To explore the regulatory and community demands on the sale of antibiotics
in Ghana
2- To examine determinants of inappropriate antibiotic use at the community
level in rural Ghana.
3- To explore inappropriate antibiotic use and confusing antibiotics with other
medicines in Ghana.
4- To document the effectiveness of interventions aimed at improving antibiotic
dispensing practices at the community level by drug dispensers in LMICs.
5- To explore stakeholders’ perspectives on the feasibility of training OTCMS
and community-based health planning and services (CHPS) facilities to
dispense some antibiotics in Ghana.

19
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Summary of Antibiotic Access and Use (ABACUS) Study
This thesis was nested in a larger Antibiotic Access and Use (ABACUS) Study,
which was conducted in six LMIC including Ghana [63]. The strength of ABACUS
and the PhD thesis is that it covers multiple aspects involved in understanding
community antibiotic practices: e.g. supply and demand; reported and observed
practices that enabled us to describe the context of antibiotic access and use in
Ghana and other LMIC.
ABACUS sought to compare community-based antibiotic access and consumption
practices across communities in Asia (Vietnam, Thailand, and Bangladesh) and
Africa (Ghana, Mozambique and South Africa) to identify targets and inform
community-based interventions to improve antibiotic access and use. In-depth
interviews and focus group discussions were conducted with antibiotic suppliers
and consumers to explore the prevailing factors that affect antibiotic practices
at each study site. The qualitative findings were used to refine a longitudinal
household survey which was conducted twice in a period of one year. This was
then followed by another set of in-depth interviews and focus groups to explain
any potential discrepancies between reported and observed use of antibiotics
within each study site. Variation in the types of antibiotic supply between
communities were distinguished through inventories and customer exit surveys.
At each study site all formal and informal antibiotic suppliers were mapped
whiles inventory on availability and provision of 5 essential antibiotics were
conducted with representative antibiotic suppliers. In addition, antibiotic encounter
(a customer encounter that involves supply of antibiotics) interviews were
conducted four times in one year [64].

GENERAL INTRODUCTION
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CHAPTER 2

ANTIBIOTIC ACCESS AND USE IN RURAL GHANA: THE CONTEXT OF PHARMACEUTICAL REGULATIONS

Abstract

Background

Background
In Ghana, there is extensive over-the-counter dispensing of antibiotics, resulting
in high levels of inappropriate use, and an increase in antibiotic resistance.
Regulations prevent Over the Counter Medicine Sellers (OTCMSs) from selling
antibiotics other than Cotrimoxazole. In practice, however, these sellers sell a
variety of antibiotics. This paper aims to provide insight into the differences
between regulatory and community demands on the sale of antibiotics, and to
explore how these differences in demand could be resolved to facilitate safe and
appropriate use of antibiotics in rural Ghana.

Inappropriate use of antibiotics is a major public health challenge in many Low
and Middle Income Countries (LMIC) (1, 2). In LMICs, there is extensive “over
the counter” sale of antibiotics from unlicensed suppliers, resulting in high
levels of inappropriate use and a consequent increase in antibiotic resistance
(ABR) (3). This is leading to the loss of many first line antibiotics as effective
treatments (4).

Methods
A total of 32 in-depth interviews were conducted in the Kintampo North and
South Districts in Ghana; 16 among antibiotic suppliers, predominantly OTCMSs,
and 16 among community members. Six focus group discussions were also
conducted among 40 community members. Data were coded using Nvivo 10 and
thematically analyzed in line with study objectives. The results are presented as
narratives with quotes to illustrate the findings.
Results
Generally, antibiotic suppliers were aware that regulations prevent OTCMSs
from selling antibiotics except Cotrimoxazole. However, OTCMSs sell all types
of antibiotics because of community demand, economic motivations of OTCMSs,
and the poor implementation of regulations that are intended to prevent them
from selling these medications. Factors that influence community demand for
antibiotics include previous knowledge of effectiveness of some antibiotics,
delays in seeking care at health facilities, financial constraints, and distance to
health facilities. OTCMSs suggested that they should be trained and allowed to
sell some types of antibiotics instead of being prevented completely from selling.
Community members also suggested that Community-based Health Planning
and Services (CHPS) compounds should be equipped to dispense antibiotics.
Conclusion
The sale of antibiotics by OTCMSs at the community level is influenced by both
structural and individual contextual factors. There is a need to educate
community members on the appropriate access and use of antibiotics in rural
Ghana. In addition, rather than enforcing rules that go against practice, it may
be more effective to regulate the sale of antibiotics by OTCMSs and train them
to make their dispensing more appropriate. CHPS compound could also be
equipped to dispense some antibiotics to improve appropriate antibiotic access
at the community level.
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One of the major drivers of ABR in LMICs is the existence of plural health
systems, whereby both government and private institutions provide health
services (5). Although the existence of multiple healthcare providers increases
access to healthcare, there is also a variety of private providers with various
degrees of knowledge and approaches to clinical practice, and many of whom
are unapproved (6). As a consequence, people often obtain antibiotics from
unauthorized private providers (5). These sellers may have insufficient training,
understanding, and skills, as well as a range of different relationships with
formal regulatory systems. At the same time, they are also influenced by
financial incentives to sell antibiotics and to comply with customer demands
and expectations rather than the law (7).
In Ghana, according to the Health Professions Regulatory Body Act, 2013 (Act
857), only medical doctors, physician assistants, midwives and nurses trained in
prescribing are eligible to prescribe registered antibiotics(8). Moreover, the
Pharmacy Act, 1994 (Act 489) includes relevant sections on the dispensing and
sale of medicines, including antibiotics. According to section 31 of the Act,
‘no person shall do a business of supplying from any premises restricted drugs classified
by regulations as class A drugs/prescription only medicines, class B drugs/pharmacy
only medicines or class C drugs/over the counter medicines, unless that person has a valid
general or limited license’(9). About 80% of medicine outlets in rural communities
in Ghana are over-the-counter medicine sellers (OTCMSs), who are mostly the
first point of contact for healthcare (10). Section 29 of the Pharmacy Act, explicitly
prevents these OTCMSs from selling class A and B medicines including
antibiotics(9), except for oral Cotrimoxazole which is usually in suspension
and commonly dispensed for the treatment of infective diarrhea, urinary tract
infections and upper respiratory tract infections (11). In line with these
regulations, pharmacies are allowed to dispense Amoxicillin, Flucloxacillin,
Norfloxacin + Tinidazole, Ciprofloxacin, Doxycycline, Tetracycline, Erythromycin
and Ampicillin based on the recommendation of a practicing pharmacist (8, 12).
However, beyond the authorized antibiotics, pharmacies and OTCMSs frequently
27
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dispense other antibiotics with or without prescription. To secure, in the public
interest, the highest standards in pharmacy practice, a regulatory body - the
Ghana Pharmacy Council - was established, but it has inadequate resources to
fulfil its mandate (13).

Situating our context within structuration theory, the antibiotic regulatory
structures in Ghana (Pharmacy act, Pharmacy council) and human agency
(OTCMSs and community members) are not mutually independent, but rather
they comprise two complementary components of the framework that
determines the sale of medicines, including antibiotics. This theory can help us
to understand the intersection of practices in structural relations and how institutionalized individual practices connect to produce system integration.

Considering the influence of regulation and community (including OCTMSs
and community members) demand on access to antibiotics, interventions aimed
at addressing the accessibility challenge need to consider synthesizing the
relationships between regulatory structures and the community (6, 14).
Interventions including regulations that take into account the demands of the
community are more likely to be successful (14, 15). This paper aims to provide
insight into the differences between regulatory and community demands on the
sale of antibiotics, and to explore how these differences in demand could be
resolved to facilitate safe and appropriate use of antibiotics in rural Ghana.

Theoretical perspective
This study topic, concerning the differences in demand between regulatory
structures and the community on the sale of antibiotics in Ghana, can be
examined through the lens of the theory of structuration. Structuration is a
social theory concerning the production and reproduction of social systems that
is based on the analysis of both social structures (social forces/institutions) and
agents (individuals), but without giving primacy to either (16-18). It explores the
extent to which, and how social forces and individuals shape our social reality.
‘Structures’ are rules and resources that individuals draw upon in their
activities/practices and that produce and reproduce social systems. Social
structures influence, for example, the economic system, legal system, health
system, political system, and culture. ‘Agency’ refers to the capacity of
individuals to act independently of these structures and to make their own free
choices. Thus individuals have the ability to monitor and evaluate their actions
in the context within which these actions take place (16-19).
It is important to note that the relationship between structures and individuals
is bi-directional. The structure-agency relationship as outlined in structuration
theory implies that people ‘make’ society, but are at the same time they are
constrained by it. Consequently, structures and actions of individuals cannot be
analysed separately (16).
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Methods
The methods for this study are reported according to the consolidated criteria
for reporting qualitative research framework (COREQ) (20).

Study design

This study is part of the Antibiotic Access and Use (ABACUS) study, which has
employed a mixed methods approach among antibiotic suppliers and community
members across six Low and Middle Income Countries in Asia and Africa,
including Ghana (21). This paper reports on factors affecting community
antibiotic access and use that prevailed in the study area that were explored
through qualitative in-depth interviews and Focus Group Discussions (FGDs).

Study area

Data were collected in the Kintampo North and South Districts in Ghana
between January and June, 2017. The two districts are located within the forest-savannah transitional ecological zone in the Brong-Ahafo Region. The study
area covers an area of 7,162 km2 with a resident population in 2013 of
approximately 151,000 (22, 23). The study setting is largely rural and subsistence
farming is the major occupation. The majority of inhabitants in this area initiate
treatment for some ailments at home, then, if necessary, continue to the OTCMSs
to buy medicines, including antibiotics. They may finally end up in a public
health facility if their illnesses do not resolve (24). Public health facilities
(government owned) in the area include two hospitals, 12 health centres/ clinics,
and 30 Community-based Health Planning and Services (CHPS) compounds;
while the privately owned health facilities include four clinics, two maternity
homes, four pharmacies, and 86 OTCMSs. In addition to these formal private
and public health providers, there are also informal medicines sellers who
provide health services to urban as well as to the majority of deprived rural poor
community members in the study area.
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Data collection
Issues on the differences in regulatory and community demands on the sale of
antibiotics, and on how the differences in demand could be resolved were explored
through qualitative in-depth interviews (IDIs) and Focus Group Discussions
(FGDs). IDIs were used to collect information about individual respondents’
experiences and opinions, while the FGDs were used to derive insights into
community norms on the topic. Antibiotic supplier and community member
IDIs and community member FGDs were performed consecutively; themes
emerging from the IDIs were used to inform the discussions in the FGDs.

Selection of participants

ANTIBIOTIC ACCESS AND USE IN RURAL GHANA: THE CONTEXT OF PHARMACEUTICAL REGULATIONS

community members 18 years old and above were randomly selected from the
HDSS database to participate in this study. Each group was made up of 6-8
community members. The participants in the other two focus groups (female
church leaders and male primary school teachers) were purposively selected as
social groupings relevant to the local context (Table 1).

Type of interview and respondents categories

No. of respondents/participants

Antibiotic suppliers IDIs

· Antibiotic suppliers IDIs
Sixteen IDIs were conducted among dispensers of antibiotics including two
pharmacists, two dispensing technicians, one physician assistant, one health
assistant, three community health officers, and seven OTCMSs (table 1). The
respondents were broadly representative of the categories of antibiotic dispensers
in the study area: all purchase or dispensing points for antibiotics in the study
area (public or private, from public hospital pharmacies to street vendors)
had previously been identified and mapped. Antibiotic suppliers were eligible
for IDIs if they were 18 years or older and if they were dispensing or selling
antibiotics as observed through the mapping exercise. The suppliers were
purposively selected to include similar proportions of supplier types identified
in the mapping exercise.

Pharmacists

2

Dispensing Technicians

2

Physician Assistant

1

Health Assistant

1

Community Health Officers

3

OTCMSs

7

· Community members IDIs
Community members who were 18 years old and above were randomly selected
from the database of the Kintampo Health and Demographic Surveillance for
the study area (22). The database contains a list of all residents in the study area.
Selected community members who were willing to speak about their experiences
with and attitudes towards medicines were interviewed. All community
members who were selected agreed to be interviewed. Sixteen IDIs were
conducted among community members from different households. The 16 IDIs
were conducted with eight mothers who care for children five years or younger
and eight community members (two males and two females younger than 60
years, two males and two females of 60 years or older) (Table 1).

Community member FGDs

· Community member FGDs
Six FGDs were conducted among community members to further discuss
community norms on access to and use of antibiotics. In the first four FGDs,
30
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Table 1 Summary of interviews and categories of respondents for
IDIs and FGDs

Community members IDI
Mothers of children ≤ 5 years

8

Males ≥18 and <60 years

2

Females ≥18 and <60 years

2

Males ≥60 years

2

Females ≥60 years

2

Females ≥18 and <30 years old

6

Males ≥18 and <30 years old

8

Females ≥ 30 years old

6

Males ≥ 30 years old

6

Female church leaders ≥18 years old

8

Male primary school teacher ≥18 years old

6

Total

72

Data collection procedures

Eligible antibiotic suppliers and community members were informed about the
purpose and procedures of the study. The written information sheet as well as
the informed consent criteria were read to the potential participants. Participants
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who consented for the interviews were provided with the copies of the written
study information sheets, and signed inform consent forms were collected
before the actual interviews were carried out. Each discussion session was audio
recorded and conducted by a moderator and a note-taker. Community members
IDIs and FGDs were held in Twi dialect (a widely spoken local dialect) in the
compound of the participant, a church, classroom, or under a shaded open
space. Antibiotic suppliers IDIs were conducted in Twi or English in the premises
where the medicines are sold to clients at a time when attendance was very low
to avoid interruption by potential clients. The discussions were facilitated by a
moderator using an interview guide that was made up of predetermined questions
and themes. The main themes explored include regulatory and community
demands on the sale of antibiotics and how the differences in demand could be
resolved to improve appropriate use of antibiotics. Other related emerging issues
were also discussed. Notes on responses and other non-verbal communications
were also taken by a note-taker. IDIs and FGDs generally lasted for about 30
minutes and one hour respectively. Interview sessions were brought to an end
when the moderator had exhausted all questions on the interview guide and on
other emerging issues.

Data management and analyses

A thematic analytical approach was used in the management and analysis of the
qualitative data. The processes used for the analysis followed the approach
proposed by Braun and Clarke (25). The audio recordings of the interviews were
transcribed into English verbatim by the researchers. Interviews conducted in
Twi were translated into English during transcription. Transcripts were then
checked for completeness and accuracy by vetting them to match the audio
recordings, whilst we familiarized ourselves with the data to gain a broad
understanding of the content of the interaction and whilst also taking notes of
important ideas. The transcripts were imported into NVivo10. In the NVivo, a
priori themes were developed around regulatory and community demands on
the sale of antibiotics and on how the differences in demand could be resolved
to guide the coding of transcripts. During the process, more themes and
sub-themes emerged that captured other, inductively-derived issues. This was
followed by interpretive analysis of the collated codes whereby themes were
combined, refined, separated or discarded where necessary.
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Results
The Results section is made up of four sub-sections, including (i) demographic
characteristics of the respondents, (ii) the regulatory demands on the sale of
antibiotics, (iii) community demands for antibiotics, and (iv) suggestions on how
to resolve the differences in regulatory and community demands on the sale of
antibiotics. Results are presented as a narrative with selected quotes to support
the findings.
(i) Demographic characteristics of respondents
A total of 72 respondents participated in the study of whom 28 (39%) were males
and 44 (61%) were females. Sixty percent of the respondents were between the
ages of 18 to 35 years. Also, 26 (36%) of the respondents had no formal education,
and 23 (32%) were farmers.
(ii) Regulatory demands: knowledge of the regulations governing the sale of
antibiotics
It was common knowledge among all categories of suppliers that antibiotics are
supposed to be dispensed by hospitals and pharmacies according to regulations:
There are categories of facilities that can sell or dispense antibiotics. When you come
to the hospital we can dispense antibiotics, but in the communities I know only
accredited pharmacies can sell and dispense antibiotics. We have OTCMSs but they
are not supposed to sell antibiotics (IDI, Pharmacist#2).
Whilst this finding was corroborated by some OTCMSs, it also emerged that
others are unaware that they are permitted to sell cotrimoxazole.
The license I am using in this shop right now is class C, thus for the Licenced
Chemical Seller to sell pain killers and some anti-histamines… let’s say something
like first aid. So we are only dealing with first aid for the meantime. That is what we
have been licensed to be selling. In my case as a chemical seller, I am not supposed to
dispense any antibiotic. In no case should I dispense any antibiotic (IDI, OTCMSs #1)
There were definite responses on the categories of practitioners who are approved
to dispense antibiotics:
A pharmacist can dispense antibiotics, a doctor can dispense, a dispensary technician,
[but a] OTCMSs cannot dispense, and sometimes the midwives. Even nurses are not
allowed to dispense or give antibiotics. Apart from these people, anybody selling or
dispensing antibiotics is illegal (IDI, OTCMSs #1)
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Generally, dispensers mentioned that antibiotics are prescription-only medicines
that are to be dispensed by only approved and qualified practitioners.

A variety of reasons were given for community members accessing antibiotics
without prescription, as explained below.

Antibiotics are prescription-only medicines. You don’t “use an oral means” (make a
verbal request) to buy. The dispenser must therefore be professional to understand
that they can be sold with prescription only (IDI, Pharmacist#1)

a) Previous knowledge and experience
Community members who have previously experienced the effectiveness of
some antibiotics tend to seek out the same antibiotics when they are sick, or they
may recommend such antibiotics to others who may be experiencing similar
symptoms to their own.

By contrast, community members were generally unaware of any regulations
governing the sale of antibiotics. It emerged they do not know that they are not
supposed to buy antibiotics from the OTCMSs, except cotrimoxazole.
We have not heard anything that if you want to buy antibiotics, you have to see a
doctor first or buy from the Pharmacy. We think once it is in the Licenced Chemical
Seller’s shop, you can go and buy (IDI, mother of under-five#1).
(iii) Community demands for antibiotics
In spite of the regulations, dispensers and community members mentioned that
antibiotics can be accessed from all types of medicine sellers and dispensers at
the community level, with or without prescription:
Yes, I can easily buy it without prescription. Especially if I know it is good for me.
Yes, recently I bought the white antibiotics [Chloramphenicol] I told the supplier that
I needed some for my son’s sore. They did not say anything, neither did I ask any
questions (IDI with Community members, Females 18-30 years, respondent#1).
Most of the antibiotics we take are not prescribed by a Doctor; we just buy and take
it like that. For instance, when someone has stomach ache, he just buys red and
yellow (tetracycline) and pours it into akpeteshi [locally brewed gin from palm tree]
and takes (FGD, Primary school teachers respondent#5).
This finding was corroborated by suppliers:
Yes, they come to ask; for the medicines we sell here, they come to ask for specific medicine
and we give it to them. Over here it is usually, I am buying this, I am buying that
(IDI, OTCMSs #2).
They ask for the Amoxicillin, Ampicillin and Flagyl. When they come they say this
is what I want, they will not explain to you that I am buying this because this is what is
happening to me. They say what they want and you give it to them (IDI, OTCMSs #4).
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Many of them ask for particular drugs, sometimes based on recommendations from
others on the effectiveness of the drugs (IDI, Dispensing Technician #1)
We have a problem with that. Some patients come with some packages of drugs they
have used before and ask for those drugs, even if the condition is not related to the
drug they are asking for (IDI, Physician Assistant)
Others also come to point to what they want. They say this is what I usually take, this is
what the doctor normally prescribes for me and it works for me (IDI, OTCMSs #3)
This finding was confirmed by at least one community member:
If you have previously used an antibiotic, you just go and buy one from the drug
store. Recently I bought some antibiotics (Amoxicillin) because I knew what I wanted
[so] I just went to the drug store and asked for it. (IDI, Female community member_18-60years, respondent #1).

b) Delays at hospital
Delays in receiving treatment at the hospital constituted a major disincentive for
seeking care at the hospital as well as an incentive for people to seek care at the
OTCMSs shops and other medicine sellers. This issue was expressed by both
suppliers and community members:
Yes, self-medication is very common and it is the fault of the hospital. If someone
goes to the hospital, they can stay there the whole day [before they are seen by a
doctor] - that is not good. So people are reluctant to go to the hospital for malaria and
cough (IDI, Dispensing Technician#2).
I will say something about the hospital; a lot of people don’t like going to the hospital.
What they say is that when they visit the hospital, they will sit there for a very long
time before they attend to them, so you may end up dying with the illness you took
35
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to the hospital. For this reason, they will go to the drug store because they know
when they buy the medicine it will cure their illness; so they will move straight to the
drug store to buy medicine to cure their illness because they will waste their time
when they go the hospital (FGD, female church leaders, respondent#8)

The other drugs do not run [get sold] fast. They just come to buy ten pesewas, 20
pesewas (<0.05USD) etc. How long will it take to recover your money? But with the
antibiotic, they buy GHC 4 in Ghana currency (0.91USD), GHC 3 (0.68USD), so
even if they buy 10 a day, you make something out of it. (IDI, OTCMSs #3)

c) Financial challenges
Financial constraints also came up in the responses as one of the major reasons for
accessing antibiotics from unapproved medicine providers, without prescription.

f) Weak implementation of regulations on antibiotic sales
It also emerged that the regulation regarding the sale of antibiotics is weakly
implemented by Pharmacy Council. OTCMSs and drug peddlers therefore
evade the regulations concerning antibiotics.

Some people go to drug stores to buy medicine when they are sick because they think
that when they go to the hospital they can’t pay, and the transport too is a challenge
(FGD male above 30 years, respondent#4)
Related to the cost is the fact that medicines are usually prescribed in the hospital
for people to go and buy in the open market, so it is better for them to go and buy
from the drug shops where they think medicines are relatively cheaper.
In terms of cost, some people say that when they go to the hospital, medicines will be
prescribed for them to go and buy from the open market, so there is no need to go to
the hospital… it is better they enter the drug stores themselves (FGD, Primary
school teacher, respondent#2)
The money you spend buying medicine from the drug store is less than what you
spend at the hospital. (FGD, female church leaders, respondent #2)

d) Distance to health facilities
Long distances to the nearest health facility was a challenge especially when the
illness is perceived to be unserious.
Distance is another challenge because some people stay far away from health facilities
so when they are sick it becomes a big challenge for them to reach the facilities. (FGD
male above 30 years, respondent#3)

e) Financial gains by OTCMs
Dispensers in the community who are mostly OTCMSs are not prepared to stop
selling antibiotics because of the money they make from them, even though
they know it is against regulations. The disposition by OTCMSs to continue the
sale of antibiotic was because stopping the sale of antibiotics will affect their
business:
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The checks are not done well…. Let’s say if he (pharmacy council person) should come
here today, the very moment he gets to town all the chemical sellers around will get to
know the pharmacy council person is in town and they will all hide their things
[antibiotics]. (IDI, OTCMSs #1)
Though the regulations governing the sale of antibiotics are sufficient, we always find
a way around it (IDI, OTCMSs #1)
So whether they train us or not, we will sell. We will hide to sell (IDI, OTMSs #3)
(iv) Suggestions on how to resolve the differences in regulatory and community
demands on the sale of antibiotics
Generally, dispensers mentioned that instead of preventing OTCMSs from
selling antibiotics, they should rather be trained to sell antibiotics in a proper,
safe way. This is because there is a demand for antibiotics at the community
level while there are no approved dispensers of antibiotics there or other good
access to healthcare:
We want the doctors to train us so that we can sell to support the community,
because it is not everyone who can go to the hospital in town. So if they train us to
know why we are not allowed to sell, then we can know [what to do] to be able to
support them. When the malaria Rapid Diagnostic Test kit was introduced, we were
trained on how to do the test and we are able to do that. Initially we treated all fever
cases as malaria and people continued to take the antimalarial. (IDI, OTCMSs #3)
To facilitate the appropriate dispensing of antibiotics by the OTCMSs, it was
suggested that antibiotics are rather packaged as complete doses for specific
disease episode (as opposed to current practice whereby individual pills are
placed into a small paper bag by the seller) and dispensed according to treatment
guidelines.
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I think the antibiotics should come as complete packs, so that lower cadres like us can
also dispense. (IDI, OTCMSs #1)
I was trying to talk about treatment guidelines. For all the medicine we are using, we
have treatment guidelines so if the antibiotic that you are giving is not in that
treatment guideline, I don’t think we can use it. (IDI, Health Assistant #1)
Some community members also suggested that the government should equip
the Community Based Health and Planning Services (CHPS) compounds with
the capacity to dispense antibiotics. CHPS is a community-based approach for
extending health services to deprived communities through community-based
service delivery point (a CHPS compound). These are managed by Community
Health Officers who provide clinical care (including basic antibiotic prescriptions)
for minor ailments as well as preventive and health promotion services delivered
through house-to-house visits.
What I think is that, we should furnish the CHPS compounds with the necessary
equipment and personnel as we do for the bigger hospitals. This will be helpful so
that if even the person has no money to travel to the bigger hospital, at least they can
walk to the CHPS compound. (FGD, Males 18-30years respondent#8)

Discussion
This paper reports on the differences in regulatory and community demands on
the sale of antibiotics in rural Ghana. The research was conducted in a context
where private health facilities such as over the counter medicine sellers
(OTCMSs), who are not permitted to sell antibiotics, contribute significantly to
the provision of healthcare, including through the illegal sale of these medicines.
In Ghana, a wide range of antibiotics is available on the open market, and
acquiring drugs over the counter is a very common practice (26). This is in spite
of the Pharmacy Act, 1994 (Act 489), which prevents OTCMSs from selling and
dispensing Class A/prescription only medicines, and B Class /pharmacy-only
medicines including antibiotics. Our findings of unregulated access to antibiotics
without prescription reflects the results of studies in other LMICs (1, 3). In some
higher income countries like Spain, the practices of un-prescribed antibiotics
dispensing is also reported to be on the increase (27-30). In line with the theory
of structuration the findings in our study and from others indicate that a new
form of structure regarding access and sale of antibiotics has been created
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informally, to serve the needs of OTCMSs (or their equivalent) and community
members. This practice requires urgent attention in order to maintain the
effectiveness of antibiotics (16, 17, 31).
The sale of antibiotics by OTCMSs with or without prescription is as a result of
weak implementation of regulations on antibiotic sales, along with prevailing
community customer demand for antibiotics and financial gain by OTCMSs. As
in other studies conducted in LMICs (27), the most common reasons given for
selling antibiotics without prescription is customer demand. Consequently,
OTCMSs stock and sell antibiotics against regulations in order to meet the
demands of their customers and to maximize profit (27). Customers insist on
buying antibiotics even if dispensers think that the antibiotics they are asking
for may not be right for their conditions (32). We found that some customers
insist on certain antibiotics because of previous use and knowledge of their
effectiveness. This shows that OTCMSs and community members may be
engaging in these practices because they lack sufficient knowledge and
information to understand the risks of their behaviours in which case public
health education is key. Also comparable to other studies, community members’
persistent interest in buying antibiotics without prescription from OTCMSs was
the result of their being relatively cheaper than the cost from the pharmacy or
the cost of attending hospitals for treatment (27). It is important to recognise,
however, that access to antibiotics from OTCMSs occurs not only because of the
weakness of the regulation on the sale of antibiotics. As the structuration theory
indicates, it is also as a result of the fact that human agency (manifested through
OTCMSs and community members) and social structures (manifested through
regulations on antibiotics) have different demands with regards to the sale of
antibiotics.
Community members also demand and buy antibiotics without prescription
from OTCMSs because of the delays found in health facilities. It is therefore
important to improve the health system whereby waiting times are reduced
because, as per the principle of social structure reproduction, if individuals find
it difficult to act in any way that is expected, social forces will emerge that
provide incentives to act otherwise (16, 17, 31). For instance delays in accessing
health care in hospitals can push individuals to demand for and buy antibiotics
from OTCMSs who are close to them in their communities and other unapproved
sellers (33). Our findings on delays in hospitals is comparable to study results
from Kenya and Sudan, where 45% and 39% of respondents respectively said
they self-medicate because of delays in hospitals (34, 35). Closely linked to the
delay is the distance to appropriate antibiotic sales points/dispensers. This
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encourages people in some communities to purchase antibiotics from OTCMSs
in the case of Ghana, without prescription. Similar to this finding, a study in
India found that participants who had no access to a licensed allopathic trained
doctor in their own village, and who faced significant travel costs, often made
the decision to seek care directly from unapproved dispensers in their villages
(36). We also found that a lack of knowledge about the approved dispensers of
antibiotics by customers is a reason for buying antibiotics without prescription.
This is because customers perceive dispensers in the community as professionals,
and they trust them (4).

Leveraging the training of OTCMSs is in line with the Pharmacy Councils’
mission of collaborating with relevant stakeholders (in this case the OTCMSs) to
enhance their effectiveness and contribution to appropriate drug use in Ghana
(13). This should also be seen against the background in which the regulators
(i.e. the Pharmacy Council) lack adequate resources to be able to monitor and
enforce the regulations on the sales of antibiotics. As a result, suppliers hide the
antibiotics that they hold in stock when regulators go for inspection. The
task-shifting concept of training OTCMSs to dispense some categories of
antibiotics may be seen as viable, because these same sellers in Ghana have
previously been trained to test their clients with malaria symptoms by using
Malaria Rapid Diagnostic Test kits before dispensing malaria medicines(40, 41).
Another possible point of entry for resolving the problem could come through
the CHPS compounds in communities, which could be equipped to dispense
some categories of antibiotics. CHPS is a national primary health care programme
designed to remove geographic barriers to health care, and thereby to bridge the
gaps and inequality in healthcare provision. It is a structure for the realization
of the goals of primary health care and the program of work for the Health
Sector Reforms for Ghana Vision 2020 (42). The call for Community Health
Officers in CHPS to be trained to dispense antibiotics reiterates the high
emerging demand of the community for curative services provision in the CHPS
facilities, as specified in the revised CHPS policy launched in 2016 (42). As a
study in Vietnam indicates, equipping healthcare providers at community level
could improve their dispensing of antimicrobials (38). This suggestion could be
facilitated by strengthening the clinical orientation on the treatment of minor
ailments such as malaria, diarrhoea, acute respiratory infection given to
Community Health Officers post-graduation before they are posted to the CHPS
compounds.

The overarching goal of improving antibiotic access and use therefore partly
hinges on resolving the differences in demands between the regulatory authority
and community members on access to antibiotics. Resolving the differences in
demands will require a collaborative approach among the Ghana Pharmacy
Council, the OTCMSs Association of Ghana, the Ministry of Health, and other
stakeholders.
To resolve the differences in demands, OTCMSs suggested that, considering the
unmet needs in Ghana’s healthcare system, they should be trained and permitted
to sell some antibiotics, instead of being prevented completely from the sales of
antibiotics. They argue that the creation of a system which synthesises the
demands of the regulations with those of community members and themselves
will facilitate safe and appropriate antibiotic access and use. Thus there is an
opportunity for Ghana to develop an innovative approach by restructuring its
regulatory framework and to train OTCMSs, which could also be a model for
other countries struggling with inappropriate antibiotic sales. A systematic
review of literature could provide further evidence on the successes or failures
of intervention studies which aimed to improve on the dispensing practices of
OTCMSs in similar settings. However, as shown by studies in Vietnam, training
of drug sellers in private pharmacies can be effective in changing their
knowledge and dispensing practice (37, 38). OTCMSs in Ghana could therefore
be trained to dispense WHO “key access antibiotics” (first or second choice
antibiotics). According to WHO, these antibiotics should be widely available,
affordable and quality assured to improve antibiotic access and health outcomes.
Training OTCMSs is tandem with WHO 2017 expert committees’ recommendation
that “key access antibiotics” should be a subject of targeted or specific
stewardship programmes(39).
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The findings from this study reflect the principles of the theory of structuration,
which explores the relationship between individuals and the social structures
that shape our social reality. Our findings indicate that while there may be
established social structures in the form of traditions, institutions, moral codes
and ways of doing things, these structures can be changed when people ignore
them, replace them, or reproduce them differently. In our context, regulations
prevent OTCMSs from legally selling antibiotics beyond cotrimoxazole, but this
structure has changed because OTCMSs and community members have found
it to be inadequate to their respective needs, and thus they have ignored and
replaced it with a new system whereby all types of antibiotic are sold by
OTCMSs.
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Limitation and the need for further studies
This study has explored the perspective of suppliers and community members
on the differences between regulatory and community demands on the sale of
antibiotics, and how the differences in demand could be resolved to improve on
appropriate access, and use of antibiotics. The views of policy makers are not
represented in this paper. Further studies will be required to explore the
perspective of policy makers for a holistic view on how to meet the demand for
antibiotics at the community levels in Ghana while simultaneously ensuring
that access to and use of these drugs is optimized and safe.

Conclusion and recommendation
Access to antibiotics at the community level is influenced by an interplay of
structural and individual contextual factors. At the structural level, regulations
are in place to restrict important community-level suppliers of medicines, such
as OTCMSs, from selling antibiotics (apart from cotrimoxazole); however, at the
community level, antibiotics are sold because the community demands them.
The Pharmacy Council and other relevant stakeholders are encouraged to
consider training sellers at the community level to dispense some essential
antibiotics in a manner that will optimise their safe use. Without such a change
in the regulations, OTCMSs will continue to hide and sell antibiotics, thereby
promoting unsafe use of antibiotics and, ultimately, resistance to the drugs.
Training OTCMSs to dispense antibiotics would comprise a collaborative and
contextualized approach that would synthesise the differences in demands of
regulation and the community concerning access to antibiotics. This approach
will also help the Pharmacy Council to achieve its mission of securing the
highest level of pharmaceutical care in Ghana, while ensuring the availability of
competent pharmaceutical care providers who practice within agreed standards
and who are accessible to the whole population. At the same time, the Ministry
of Health/Ghana Health Service may also want to consider equipping CHPS
compounds so that they are able to dispense antibiotics, thereby facilitating
appropriate access to antibiotics.
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CHAPTER 3

ANTIBIOTIC ACCESS AND USE IN RURAL GHANA: DETERMINANTS OF INAPPROPRIATE USE

Abstract

Background

Background
The consequences of antibiotic resistance are projected to be most severe in low
and middle income countries with high infectious disease burden. This study
examined determinants of inappropriate antibiotic use at the community level in
rural Ghana.

The global increase in antibiotic resistance is threatening and potentially
reversing the advances made against infectious diseases [1, 2]. It is estimated
that antimicrobial resistance (AMR) including antibiotic resistance could cause
10 million deaths a year by 2050 if the appropriate steps are not taken soon [3].
The consequences of these are projected to be most severe in low and middle
income countries (LMIC), especially Africa where infectious disease burden is
high and alternative antibiotics are often unavailable or costly [4].

Methods
An observational study involving qualitative and quantitative methods was
conducted between July, 2016 and September, 2018 in Ghana. Two household
surveys were conducted at two time points (2017 and 2018) among 1,100 randomly
selected households over one year. The surveys focused on antibiotic use episodes
in the past month. Four in-depth interviews and two focus group discussions
were performed to further explain the survey results. Determinants of inappropriate
antibiotic use were assessed using a mixed effect logistic regression analysis (multilevel
analysis) to account for the clustered nature of data. We defined inappropriate antibiotic
use as either use without prescription, not completing treatment course or
non-adherence to instruction for use. Qualitative data were thematically analyzed.
Results
A total of 1,100 households was enrolled in which antibiotics were used in 585
(53.2%) households in the month prior to the surveys. A total of 676 (21.2%)
participants out of 3,193 members from the 585 reportedly used antibiotics for 761
episodes of illness. Out of the 761 antibiotic use episodes, 659 (86.6%) were used
inappropriately. Paying for healthcare without health insurance (Odds Ratio (OR):
2.10, 95% CI: 1.1-7.4, p-value: 0.026), not seeking healthcare from health centers (OR:
2.4, 95% CI: 1.2-5.0, p-value: 0.018), or pharmacies (OR: 4.6, 95% CI: 1.7-13.0, p-value:
0.003) were significantly associated with inappropriate antibiotic use. Socio-demographic characteristics were not significantly associated with inappropriate
antibiotic use. However, the qualitative study described the influence of cost of
medicines on inappropriate antibiotic use. It also revealed that antibiotic users
with low socioeconomic status purchased antibiotics in installments which, could
facilitate inappropriate use.
Conclusion
Inappropriate antibiotic use was high and influenced by out-of-pocket payment
for healthcare, seeking healthcare outside health centers, pharmacies, and
buying antibiotics in installments due to cost. To improve appropriate antibiotic
use, there is the need for ministry of health and healthcare agencies in Ghana to
enhance healthcare access and healthcare insurance, and to provide affordable
antibiotics.
48

Antibiotic-resistant bacteria have historically been hospital-based, but they are
now becoming more common in the community [5, 6]. In LMIC inappropriate
antibiotic use is an important driver of resistance, and it is common as antibiotics
are bought or obtained without prescription from private, including illegal
providers [7, 8]. Patients who purchase antibiotics from these sources have the
flexibility to buy in smaller quantities if they cannot afford a full course, which
contributes to inappropriate use [9]. Inappropriate antibiotic use encompasses
use that are not in accordance with international treatment guidelines, including
but not limited to: taking antibiotics without prescription, not completing the
course, taking an insufficient dose, taking antibiotics for wrong indications and
sharing antibiotics [10]. A patient’s decision to seek healthcare or use antibiotics
is influenced by contextual factors, like: access and distance to appropriate
health care provider, income and the general economic circumstances of users
and the cultural norms that have developed around medicine use over a period
of time [7]. In Ghana, the National Health Insurance Scheme (NHIS) also
influences healthcare accessibility. The NHIS provides registered members with
healthcare for some common diseases such as malaria, upper respiratory tract
infections and diarrheal without paying cash where applicable [11].
A recent systemic review in sub-Saharan Africa revealed a high level of
resistance to commonly used antibiotics. Specifically, 90% of Gram-negatives
were resistant to chloramphenicol, a commonly used antibiotic [12]. In Ghana,
studies have shown high resistance to commonly used antibiotics such as
tetracycline, ampicillin, chloramphenicol and cotrimoxazole [13, 14]. Penicillin is
rapidly losing its effectiveness against Streptococcus pneumoniae and Neisseria
meningitidis in Ghana, partly driven by inappropriate antibiotic use [15, 16].
However, a gap exists in the understanding of what actually drives antibiotic
use [9], particularly within households at the community level. Consequently
interventions aimed at improving antibiotic access and use are constrained by
the paucity of information on determinants of antibiotic use [17]. Gaining insight
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into these factors will contribute to the development of more context-specific
and effective policies and interventions to improve antibiotic use and curb
resistance.
This paper examines inappropriate antibiotic use and the household factors
which influence use at the community level in rural Ghana.

Methods
Study design

An observational study was conducted using quantitative and qualitative
methods to examine household factors which influence antibiotic use among
community members in Ghana between January 2016 and July, 2018 [18]. The
study employed three consecutive approaches. First, a qualitative approach was
taken to explore the factors which affect community antibiotic access using
in-depth interviews (IDIs) and focus group discussions (FGDs) as reported in a
previous paper [19]. Second, the results of the qualitative study were used to
refine a questionnaire which was deployed at the household level. A total of
1,100 households was contacted at two time points (six month apart) to capture
antibiotic use over one year. Third, in order to deepen our understanding of the
results from the household survey, another round of explanatory IDIs and FGDs
were performed.

Study area

This study was conducted in the Kintampo North and South Districts located
within the forest-savannah transitional ecological zone in the Bono East Region of
Ghana. It covers an area of 7,162 km2 with a resident population of approximately
156,145 as at 2016 [20]. The study setting is largely rural and subsistence farming
is the major occupation. As a common practice, inhabitants in this study area
initiate treatment for diseases at home, then continue to the Licensed Chemical
Sellers Shops (over-the-counter) or pharmacies, and finally to health facilities if
the illnesses do not resolve [21]. There are two public hospitals, 12 health centers/
clinics, and about 30 Community-based Health Planning and Services (CHPS)
compounds in the area. For the private health facilities, there are four clinics,
two maternity homes, four pharmacies, and 86 Licensed Chemical Shops (overthe-counter medicine sellers). These facilities provide health services to urban as
well as to the majority of deprived rural community members in the study area.
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Data collection

Quantitative data
Determinants of inappropriate antibiotic use
Following the qualitative interviews and using the results reported in a previous
paper[19] to refine the questionnaire, a longitudinal household survey was
conducted to examine potential factors which influence antibiotic use at the
household level. The data collection focused on antibiotic use in the past month.
The questionnaire explored the healthcare characteristics of respondents
including how the cost of healthcare was covered as well as the source of
antibiotics obtained. The household and socio-demographic characteristics
including socioeconomic status, place of residence, age, sex, level of education,
occupation and marital status were extracted from the Kintampo Health and
Demographic Surveillance System (KHDSS) database [22]. The KHDSS, which is
managed by the Kintampo Health Research Centre (KHRC), collects and
routinely updates the health and demographic information of residents, and
helps in selecting study participants and following them up in the community
in the course of studies. The database is updated yearly and was updated prior
to this survey. The household socioeconomic status was based on the type of
assets including telephone, refrigerator, solar panel, generator, radio, television,
video deck, multi-TV, bicycle, motorcycle, vehicle Kiosk/Store, PC/laptop
available in the participant’s household. Other variables included home
ownership, type of building material, source of drinking water, type of toilet
facility, availability of electricity and household ownership of domestic animals
such as poultry, goats, sheep, pigs, cattle, rabbits and snails.
Selection of households
A total of 1,100 households was randomly selected from the KHDSS database
which contains a list of all households in the study area [22].
Data collection procedures
Selected households were visited by trained field staff at two time points: six
months apart within a year. The households were visited by the same field staff
over the study period. The head of selected households or their representative
provided consent for the survey. Survey questions for households were read
aloud, and the household representative’s answers were recorded by the field
staff. The field staff inspected the household medicine box/bag for the presence
of antibiotics when permitted and reported his/her findings back to the
household representative. The field staff then enquired if any of the household
members had used antibiotics in the last one month. When a respondent was
identified to have taken antibiotics within the past month, a questionnaire was
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completed on antibiotic use by the user after seeking consent. A survey in the
households took about 45 minutes for the first visit. A survey for the second visit
took about 10 minutes because only the questions about recent antibiotic use
were repeated.
Sample size
The sample size used for this study was 1,100 household. The detailed description
and calculation of the sample size for this study has been reported in the
published study protocol [18]. In brief, from previous studies, it was expected
that on average about 70% of antibiotic use will be classified as inappropriate.
With an objective of studying the determinants of inappropriate use of
antibiotics, a logistic regression approach was proposed, which resulted in a
sample size of at least 1,000 households to participate in two consecutive surveys.
To avoid the need for subsequently replacing households that may decline
participation, 1,100 households were recruited and all were duly followed up.
Data management and analysis
The main study outcome was inappropriate antibiotic use, which was defined as
either antibiotic use without prescription, not completing treatment course or
non-adherence to instruction for antibiotic use from the provider (formal or
informal) [18]. ‘Yes’ responses to all or any of the three questions by a respondent
was considered to be inappropriate antibiotic use. Antibiotic use episodes
identified in the two surveys over the one year study period were combined for
analysis. Data were analysed using STATA version 14.0 (Stata-Corp, College
Station, TX). An overall wealth index was computed for households using
principal component analysis (PCA) as described in Vyas et al [23]. Using the
entire KHDSS population as the reference, study households were grouped by
their wealth indices into low and high socio-economic status (SES). The first 60%
of study households were classified as households with low SES and the
remaining 40% as households with high SES. A mixed effect logistic regression
analysis (multilevel analysis) was used to assess the association between
inappropriate antibiotic use and household and socio-demographic, and
healthcare characteristics of antibiotic users. Considering the repeated data
collected on antibiotic use among households and individuals, we allowed for
random effects due to households and individuals within households. The
fixed-effects parameters were reported as odds ratio with their 95% confidence
interval. A univariate mixed effects analysis was first conducted to assess the
independent effect of each of the covariates. At a level of 10%, significant
variables from the univariate analysis were included in a multivariate mixed
effects analysis. With the multivariate mixed effects analysis, significance was
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established at 5%. With regards to the effect of socio demographic characteristics
on inappropriate antibiotic use, we were interested in age, sex, level of education,
occupation and marital status. However, literature suggests that socioeconomic
status and level of education tend to be strongly correlated [24]. An assessment
of this in our data showed a significant correlation (p-value<0.001) between
socioeconomic status and level of education. Hence, level of education was not
included in the multivariate analysis. Descriptive statistics with frequencies and
percentages were used to describe the factors which determine the types of
drug suppliers respondents attend. Specifically respondents were asked to select
the reason why they first visit the types of drug suppliers they attend when they
are mildly ill.

Qualitative data
To further explain the results from the household survey, another round of IDIs
and FGDs was performed to discuss factors which influence inappropriate
antibiotic use.
Selection of FGD and IDI participants
Two FGDs -male group (6 respondents) and female group (8 respondents) - were
conducted among adult community members. We aimed to include 6-8
community members in each group. Field staff of KHRC who work in the study
area contacted community members and explained the purpose of the study to
them. Respondents who were 18 years or older and were willing to participate
were included in the study without taking their socioeconomic status into
considerations. FGD respondents included five farmers, six traders, two
hairdressers and one was unemployed. Four IDIs were conducted among
suppliers of antibiotics including one pharmacists, one dispensing technician
and two over the counter medicine sellers (OTCMSs). IDI respondents were
purposely selected and they largely represent the types of antibiotic supplier/
dispensers (including public and private) in the study area which were
previously identified and mapped [19]. Antibiotic suppliers participated in the
IDIs if they were 18 years or older and dispense or sell antibiotics.
Data collection procedures
The purpose and procedures of the study were explained to participants. FGDs
were held in Twi dialect (a widely spoken local dialect) under a tree or a shed.
Antibiotic suppliers IDIs were conducted in Twi or English in the premises
where the medicines were sold or dispensed to clients at a time when attendance
was very low to avoid interruption of their business. FGD and IDI sessions were
audio recorded and were facilitated by a trained moderator and a note taker.
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Ethical issues
Ethics approvals for the conduct of this study were received from the Oxford
University Tropical Research Ethics Committee (OxTREC, Reference: 31-15),
Kintampo Health Research Centre (KHRC) Ethics Review Committee (FWA
00011103 / IRB Registration 0004854), and Ghana Health Service Ethics Review
Committee (FWA 00020025 / IRB Registration 0007714). Written informed consent
was sought from all respondents after the aim and objectives of the study had
been explained. Illiterate participants provided their consent through a thumbprint, which was endorsed by the signature of a literate witness who was not a
member of the study staff. In addition to the signed/thumb-printed informed
consent forms that were kept by the research team, prospective participants
were also given a copy bearing their signature/thumb-print and the signature of
the researcher or a designated person. Anonymity and confidentiality of identity
and information provided by respondents were assured.

Results
Description of households

A total of 1,100 households was included in the survey on antibiotic use out of
which 705 (64.1%) had low socio-economic status and 675 (61.4%) lived in rural
communities. Of the 1,100 households, 585 (53.2%) had used antibiotics in the one
month prior to the survey (any person in household taken an antibiotic). Out of
the 585 households which used antibiotics, 364 (62.2%) were of low socioeconomic
status and majority, 380 (65.0%), of the households were in rural communities.
For the non-antibiotic use households, 341 (66.2%) were of low socioeconomic
status and, 295 (57.3%), of the households were in rural communities (table 1).
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Percentage

Non-antibiotic use
households
(N=515)
Frequency

Household
characteristics

Antibiotic use
households
(N=585)
Percentage

All households
(N=1100)

Frequency

Data management and analysis
Qualitative data were managed and analysed thematically. The audio recordings of
the interviews conducted in English and Twi were translated and transcribed
into English verbatim by the researchers. Transcripts were reviewed to match
the audio recordings and once verified they were imported into NVivo 10. After this,
a priori themes were drawn from sociodemographic, healthcare characteristics and
aspects of inappropriate antibiotic use to guide the coding of transcripts. Results
were presented as narrative text in order to support quantitative findings [19].

Table 1 Description of study households

Percentage

IDIs and FGDs lasted for about 20 min and one hour respectively. Interview
sessions were brought to an end when the moderator had exhausted all questions
and emerging issues.
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Socioeconomic status
Low

705

64.1

364

62.2

341

66.2

High

350

31.8

203

34.7

147

28.5

Missing

45

4.1

18

3.1

27

5.2

Rural community

675

61.4

380

65.0

295

57.3

Urban community

425

38.6

205

35.0

220

42.7

3

Place of residence

Description of antibiotic use and antibiotic users

Out of 585 households, 437 households used antibiotics in the first survey, 322
households used antibiotic in the second survey and 174 households used
antibiotics in both surveys. In these 585 antibiotic use households, there were
3,193 household members of whom 676 (21.2%) had used antibiotics for 761
episodes of illness on an individual level. Out of the 761 antibiotic use episodes,
659 (86.6%) were used inappropriately. In all the inappropriate antibiotic use
episodes, 489 (64.3%) were used without prescription and 345 (45.3%) treatment
courses were not completed. Also, instruction for use were not followed in 336
(44.15%) antibiotic use episodes (Figure 1). Of the 676 antibiotic users, 232 (34.3%)
were between the ages of 21-40 years, 433 (64.0%) were females and 250 (37.0%)
had no education. Also, 456 (67.5%) were unemployed and 364 (53.8%) were not
married (Table 2).

Household, socio-demographic, healthcare characteristics and
inappropriate antibiotic use

In the univariate mixed effects logistic regression analysis, socioeconomic status
(Odds Ratio (OR): 0.5, 95% CI: 0.28-0.86, p-value: 0.014), place of residence (OR:
0.6, 95% CI: 0.3-0.9, p-value: 0.027), level of education (OR: 0.4, 95% CI: 0.2-0.7,
p-value: 0.001) and paying for healthcare through national health insurance (OR:
0.4, 95% CI: 0.2-0.7, p-value: 0.006) were significantly associated with inappropriate
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antibiotic use. Also, seeking for healthcare at the health center (OR: 2.3, 95% CI:
1.1-4.7, p-value: 0.028), pharmacy (OR: 4.6, 95% CI: 1.6-13.2, p-value: 0.005) and
with drug peddlers (OR: 0.3, 95% CI: 0.1-0.8, p-value: 0.013) were significantly
associated with inappropriate antibiotic use (table 3).
However, in the multivariate mixed effects logistic regression analysis, socioeconomic status (OR: 0.7, 95% CI: 0.40- 1.07, p-value: 0.094) and place of residence
(OR: 0.7, 95% CI: .38- 1.56, p-value: 0.220) were not significantly associated with
inappropriate antibiotic use. Seeking for healthcare from the drug peddlers (OR:
0.5, 95% CI: 0.2-1.1, p-value: 0.073) was marginally associated with inappropriate
antibiotic use. Respondents who do not pay for healthcare with the national
health insurance (OR: 2.9, 95% CI: 1.1-7.4, p-value: 0.026) were more likely to use
antibiotics inappropriately compared to users of national health insurance.
Also, compared to those who seek healthcare at the health center, respondents
who do not seek healthcare at the health center (OR: 2.4, 95% CI: 1.2-5.0, p-value:
0.018) were more likely to use antibiotics inappropriately. Lastly, compared to
those who seek healthcare at the pharmacy, respondents who do not seek
healthcare at pharmacy (OR: 4.6, 95% CI: 1.7-13.0, p-value: 0.003) were more likely
to use antibiotics inappropriately (table 3).

Table 2 Demographic characteristic of antibiotic users
Demographic characteristic of antibiotic users

Frequency
(N=676)

percentage

20 and below

157

23.2

21-40

232

34.3

41-60

195

28.9

60 and above

92

13.6

Male

243

36.0

Female

433

64.0

None

250

37.0

Primary school

153

22.6

Middle/Junior High School

120

17.8

Secondary school+

153

22.6

Employed

456

67.5

Unemployed

220

32.5

Married

364

53.8

Not married

312

46.2

Age

3

Sex

Level of education

Occupation
Total no. of HH involved
in the survey=1100

Marital status

HH with antibiotic use
episodes=585 (53.2%)

no. of HH
members=3193

no. of HH members
who used
antibiotics=676 (21.2%)

Factors that determine the types of drug suppliers’ respondents attend

no. of episodes
antibiotics were used=761
(1st survey=438,
2nd survey=323)

Distance to health facility 445 (65.83%), trust for medicine supplier 552 (77.22%)
and disease severity 519 (76.8%) were important factors which influence the type
of drug suppliers’ respondents go to for healthcare (Table 4).

Inappropraite
antibiotic use
episodes=659 (86.6%)

Antibiotic use
without prescription=
489 (64.3%)

Antibiotic course
not completed=
345 (45.34%)

Instructions for
antibiotics not followed=
336 (44.15%)

Figure 1 Household (HH) survey and antibiotic use
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58
Inappropriate
(N=659)

Univariate mixed
effects logistic
regression Odds
Ratio (90% CI)
P-Value

22 (15.8)
34 (20.7)

Middle/Junior high school
Senior high school+

50 (14.4)

Not married

256 (90.4)

299 (85.7)

360 (87.4)

204 (85.0)

455 (87.3)

130 (79.3)

116 (84.2)

157 (89.2)

96 (15.1)
6 (4.8)

Yes
No

Drug peddlers

Over the counter
medicine sellers

Pharmacy

Private Clinic

Community-based
Health Planning and
Services

Health center

District hospital

8 (6.1)
94 (14.9)

Yes

44 (15.2)
No

58 (12.3)

Yes
No

10 (35.7)
92 (12.6)

Yes

73 (13.0)
No

29 (14.7)

Yes

97 (13.7)

No
No

5 (9.4)

Yes

20 (38.3)
82 (21.3)

Yes

No
No

79 (13.4)
23 (13.4)

Yes

Types of drug supplier respondents attend

National health
insurance

How the costs for healthcare is covered

536 (85.1)

123 (93.9)

245 (84.8)

414 (87.7)

641 (87.5)

18 (64.3)

490 (87.0)

169 (85.4)

611 (86.3)

48 (90.6)

586 (87.7)

73 (78.5)

148 (86.6)

511 (86.6)

118 (95.2)

541 (84.9)
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52 (12.6)

Married

Marital status

66 (12.7)
36 (15.0)

Employed
Unemployed

Occupation

27 (9.6)
19 (10.8)

None

414 (86.1)

67 (13.9)

95 (88.8)

198 (86.1)

222 (85.7)

144 (87.3)

245 (87.5)

Primary school

Educational level

Female

Male

443 (88.8)
216 (82.4)

35 (12.5)

12 (11.2)

60 and above
Sex

37 (14.3)
32 (13.9)

21-40
41-60

21 (12.7)

20 and below

Age

56 (11.2)
46 (17.6)

261 (82.1)

47 (17.87)

Live in rural community

426 (89.3)

51 (10.69)

Live in urban community

Place of residence*

High

Low

Socioeconomic status

0.3 (0.1-0.8)

REF

0.7 (0.4-1.3)

REF

4.6 (1.6-13.2)

REF

1.2 (0.7-2.1)

REF

0.6 (0.2-1.9)

REF

2.3 (1.1-4.7)

REF

1.0 (0.5-1.8)

REF

4.1 (1.5-11.0)

REF

0.9 (0.6- 1.3)

REF

0.8 (0.5-1.4)

REF

0.4 (0.2-0.7)

0.6 (0.3- 1.1)

0.9 (0.4- 1.7)

REF

0.9 (0.5- 1.5)

REF

1.1 (0.5-2.7)

0.9 (0.4-1.8)

0.9 (1.4-1.7)

REF

0.6 (0.3-0.9)

REF

0.5 (0.3-0.9)

Reference group
(REF)

0.013

0.270

0.005

0.529

0.414

0.028

0.993

0.006

0.520

0.417

0.001

0.075

0.666

0.616

0.782

0.737

0.644

0.027

0.014

HOUSEHOLD AND SOCIO-DEMOGRAPHIC CHARACTERISTICS ANTIBIOTIC USERS

Appropriate
(N=102)

Antibiotic use episodes n (%) N=761

0.220

0.026

0.018

0.003

0.073

0.7 (0.4-1.6)

2.9 (1.1-7.4)

2.4 (1.2-5.0)

4.6 (1.7-13.0)

0.5 (0.2-1.1)

REF

REF

REF

REF

REF

0.094

0.7 (0.4-1.1)

REF

Multivariate mixed P-Value
effects logistic
regression Odds
Ratio (95% CI)

Table 3 A
 ssociation between household, socio-demographic characteristics of antibiotic users and
inappropriate antibiotic use
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Table 4 D
 escription of factors that are associated with the types of drug
suppliers respondents attend
Factors

Frequency (N=676 antibiotic users)

Percent

Yes

445

65.8

No

231

34.2

Yes

218

32.3

No

458

67.8

Yes

522

77.2

No

154

22.8

Yes

207

30.6

No

469

69.4

Yes

519

76.8

No

157

23.3

Yes

78

11.5

No

598

88.5

Distance to facility

Cost of medicine

Trust in medicine supplier

Popularity of facility

Disease severity

Age of sick person

Qualitative themes associated with inappropriate antibiotic use

FGDs and IDIs were conducted to further explore how household, sociodemographic, health care characteristics and the type of health provider respondents
attend influence inappropriate antibiotic use. Emerging themes reported include
how cost of medicines and distance to health facilities seem to facilitate
inappropriate antibiotic use.
It emerged that relative high cost of medicines including antibiotics influence
inappropriate antibiotic use. Contrary to findings from the quantitative study,
(socioeconomic status was not significantly associated with inappropriate
antibiotic use), antibiotic users with low socioeconomic status have a higher
tendency to use antibiotics inappropriately. It was revealed that clients with low
socioeconomic status tend to buy fewer antibiotics than expected with the
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understanding that, they will come back and buy the remaining antibiotics
when they have money available. The excerpt below demonstrates how cost of
antibiotics contributes to inappropriate antibiotic use.
…at the drug stores (licensed chemical sellers) they try as much as possible to know the
amount of money you have on you and then prescribe medicines according to money
(FGD with women respondent#3)
Sometimes it’s about the money. The person cannot afford the full dose….if someone has
to take 21 capsules of amoxicillin which cost three Ghana cedis (USD 0.55) and the
person has only one Ghana cedi (USD 0.18), what do we do? We can’t also let the person
go home without any treatment so we sell to them. (IDI with dispensing technician at
a pharmacy)
A Licenced chemical seller also indicated that people regularly buy antibiotics
in instalments due to cost. The respondent further explained that the real
challenge is that clients are less likely to come back and buy the rest of the
medicines once they get better.
The clients think that buying antibiotics in instalments is a normal practice. Some will
say give it (antibiotics) to me and when it is about getting finish I will come and purchase
the rest but once he/she takes it (antibiotics) and sees that the symptoms are reducing
they (clients) will forget about the rest. (IDI with an OTCMS)
However, dispensers at pharmacy shops alluded that they are sometimes not
comfortable selling incomplete doses of antibiotics to clients, but that if they do
not, the clients are likely to buy the medicines from drug peddlers.
…we cannot say that because of regulation if the person comes and cannot afford the full
course don’t sell it; people will stay in their houses and buy from drug peddlers. (IDI
with dispensing technician at a pharmacy)
Further findings from the qualitative study give credence to how long distances
to approved sources of antibiotics facilitates the activities of untrained and
unlicensed drug peddlers, whose dispensing activities could possibly influence
inappropriate antibiotic use.
The doctor who can tell you about the medicine which will help you; sometimes the
sickness is not severe so we go to the drug shop (licensed chemical seller) because the
distance to go and see the doctor is far. (FGD with Men respondent#4)
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I went to my farm in a village which is 150 kilometres away from the district capital. A
guy was weeding and had a cutlass wound and was bleeding profusely; we didn’t have
anything like first aid so we went to him (drug peddler). He had some spirit and did some
basic treatment. He doesn’t have a licence so what he is doing is against the law but in
this instance he saved a life. (IDI with dispensing technician at a pharmacy)

The dispenser further suggested that these drug peddlers should be trained to
do the right thing [dispense medicines and antibiotics appropriately] considering
that they provide healthcare in very remote communities where there are no
public or private health facilities and trained dispensers are not prepared to go
there.
These guys [drug peddlers] put drugs on motor bikes and travel to rural communities
where nobody will even go and sell anything and no trained dispenser will go and stay
there. So the only option to me is for the government to select some of the peddlers and
devise a way to train them so that they will do the right thing. (IDI with dispensing
technician at a pharmacy).

Discussion
This paper examined factors which influence inappropriate antibiotic use at the
community level in rural Ghana. Overall, inappropriate antibiotic use was high
(86.6%) and mainly influenced by out-of-pocket payment for healthcare, seeking
for healthcare outside health centers and pharmacies. Also, the relatively high
cost of medicines including antibiotics facilitates inappropriate antibiotic use.
Gaining insight into these factors will contribute to the development of context-specific and effective policies and interventions to optimize antibiotic use
and curb resistance.
In our study context inappropriate antibiotic use appears to be the norm due to
easy access to antibiotics over the counter with or without prescription [19, 25].
These findings on high inappropriate antibiotic use are comparable to findings
from other study [26] and contribute to the loss of first line antibiotics as effective
treatment [27]. Similar to other LMIC, over 50% of antibiotics are purchased and
used over the counter and from unapproved sources which largely contributes
to inappropriate antibiotic use [28, 29]. However, it is important to note that the
number of antibiotic use episodes reduced from 438 in the first survey to 323 in
the second survey. This is possibly due to the prescribing/dispensing patterns in
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the study area[30]. The first survey was mainly carried out in the first quarter of
the year during which respiratory tract infections are generally high due to
change in weather as a results of the harmattan (dry season with lot of dust)
compared to the last half of the year. These diseases require the use of antibiotics
which may be obtained with or without prescription
Antibiotic users who do not pay for healthcare through the NHIS were more
likely to use antibiotics inappropriately. As indicated earlier, NHIS registered
members receive healthcare for some common diseases without paying upfront
for medicines and services provided [11]. This largely encourages people to seek
for healthcare in hospitals and other accredited sources [11]. Antibiotic users
who have not registered for the NHIS were therefore largely inclined to buy
antibiotics from OTCMSs and drug peddlers who could sell incomplete courses
to them if they cannot afford the full course and this predisposes them to
inappropriate antibiotic use [19, 31]. This finding could further be explained in
the context of socioeconomic status as a determinant of inappropriate antibiotic
use [32, 33]. For instance, out of the 40% of the people who have registered for
NHIS in Kintampo north municipality as at 2016, only 24.9% have renewed their
annual premiums with the remaining (about 75%) citing high cost of premium
(GHS30.00; $5.43 per year) as the main barrier [34, 35]. Distance to and cost of
travel to NHIS offices, and delays were also found to be barriers to NHIS
registration [34, 36].
The qualitative study further highlights the relative high cost of antibiotics as a
determinant of inappropriate use. This emphasizes the importance of cost of
medicines as a determinant of community antibiotic use and practices [19, 31,
37]. High costs of medicine have been associated with inappropriate antibiotic
use in other studies [32, 33, 38]. In our study context where self-medication is
common, community members opt to purchase medicines including antibiotics
from OTCMSs and drug peddlers because medicines could sometimes be
obtained on credit. As indicated earlier, these medicine sellers who are largely
influenced by financial gains sometimes dispense less antibiotics than required
when clients cannot afford a full course leading to inappropriate use [19, 31].
Our study further revealed that antibiotic users who do not obtain antibiotics at
health centers or pharmacies were more likely to use antibiotics inappropriately.
As indicated earlier, such antibiotic users were predisposed to buy antibiotics
from unapproved sources such as OTCMSs which could result in inappropriate
use. This was further substantiated by our findings where seeking healthcare
from drug peddlers was marginally associated with inappropriate use. In
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Ghana, pharmacies are licensed to dispense antibiotics under recommendation
and supervision of a practicing pharmacist likewise health centers which are
managed by physician assistants [39, 40]. Pharmacies and health centers are
therefore expected to provide adequate services including appropriate provision
of some categories of antibiotics.

considering that some respondents may assume they could be perceived to be
doing the “wrong thing” if they do not give affirmative responses. However,
their responses provided possible pointers or clues to how appropriate or
inappropriate antibiotics were used at the community level or outside healthcare
settings for possible future interventions to improve use and curb resistance.

Distance to health facilities as a possible determinant of the source of antibiotics
could result in inappropriate antibiotic use. Rural residents who are generally of
low socioeconomic status often buy antibiotics from unapproved sources such
as OTCMSs and drug peddlers for reasons such as distance to health facilities
and pharmacies [7, 19]. In Ghana, health facilities which are approved to dispense
antibiotics are mainly located in the district capitals which are about 5-20km
from rural residents [41]. This is inconsistent with WHO standard which
indicates 5 km radius access to health care for every person [42, 43]. Half of the
population cannot consult a medical officer within 5 km in Ghana [42]. Similarly,
a study in India found that lack of access to approved sources of antibiotics and
travel costs influence acquisition of antibiotics from unapproved dispensers in
their communities [37].

Recommendations

Household socioeconomic status and place of residence were independently
associated with inappropriate antibiotic use. However, after adjusting for other
variables including ‘how healthcare costs are covered’ and ‘type of drug supplier
antibiotic users attend’, household socioeconomic status and place of residence
were not significantly associated with inappropriate antibiotic use. The social
structure of households in our study context is largely homogenous [44] hence
the probable absence of differential significant association in household characteristics and inappropriate antibiotic use.

There is a need for ministries of health and healthcare agencies in Ghana and
LMIC to enhance access to approved health services and health care insurance,
and to provide affordable antibiotics to improve use at community level
especially in rural settings. Expanding the subscription for national health
insurance and paying claims to accredited health facilities without delays is
therefore key to enhancing access and appropriate antibiotic use. In addition to
expanding health insurance subscription, the ministry of health and relevant
agencies should intensify public awareness campaign about the harmful effects
of antibiotic resistance and improving the standard of living of citizen and
access to good healthcare. Furthermore, the ministry of health should also
consider training, recruiting and providing incentives to pharmacist to establish
pharmacies in rural communities to help reduce the OTC sales of antibiotics.
Meanwhile, the ministry of health and other relevant regulatory agencies (the
pharmacy council in the case of Ghana) should consider training OTCMSs and
equipping CHPS facilities to dispense some categories of antibiotics. OTCMSs
and CHPS are close to community members and will greatly improve access
and use.

Conclusion

Strengths

Inappropriate antibiotic use is common and influenced by healthcare characteristics. These include out-of-pocket payment for healthcare or paying for
healthcare without the national health insurance and seeking for healthcare
outside health centers or pharmacies. Other interrelated determinants of
inappropriate use were relative high cost of medicine including antibiotics and
distance to health facilities. Considering that inappropriate use is high and
appears to be the norm in this study, well enforced policies are needed to change
the status quo.

Limitations
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CHAPTER 4

ANTIBIOTIC ACCESS AND USE IN RURAL GHANA: CULTURAL COMPLEXITIES OF INAPPROPRAITE ANTIBIOTIC USE

Abstract

Background

Background
Inappropriate antibiotic use is an important driver of antibiotic resistance. This
study sought to explore inappropriate antibiotic use and confusing antibiotics
with other medicines in Ghana using ethnomethodology research approach.

Globally, the upsurge in antibiotic resistance is largely attributed to inappropriate
antibiotic use and poor infection control (1-3). Though inappropriate antibiotic
use is a global phenomenon (3), it is more prevalent in low and middle income
countries (LMIC) especially in rural communities with poor access to approved
healthcare providers (3, 4). In LMIC, antibiotics are easily accessible and can be
obtained without prescription from over-the-counter medicine sellers but also
official pharmacies (5, 6). Inappropriate antibiotic use is also associated with
culture and community contextual factors such as selling or buying antibiotics
without prescription and long distances to appropriate health care provider
respectively (5, 7, 8).

Methods
This was an explorative study involving 15 in-depth interviews among health
professionals and private dispensers and eight focus group discussions among
55 community members. Qualitative data were coded using Nvivo 12, thematically
analysed and presented as narratives with quotes to support the findings.
Results
Self-medication was common and antibiotics were used to treat specific diseases
but respondents were not aware these were ‘antibiotics’. Various antibiotics were
used for indications that in principle do not require systemic antibiotics, like
stomach ache and sores on the body. Antibiotics, in particular tetracycline and
metronidazole, were poured into “akpeteshie” (local gin) to treat hernia and
perceived stomach sores (stomach ulcer). These practices were copied/learnt
from various sources like over-the-counter medicine sellers, family, friends,
radio/television, drug peddlers, pharmacies and doctors. Medicines in capsules
were referred to as ‘topaye’ or ‘abombelt’ in Twi (local dialect) and perceived to
treat pain associated with diseases. Antibiotics in capsules were described with
colours which appeared confusing as some capsules with different drugs in
them have similar colours.
Conclusion
Inappropriate antibiotic use were influenced by general lack of knowledge on
antibiotics and identification of antibiotics by colours of capsules which leads to
confusion and could lead to inappropriate antibiotic use. There is the need for
public health education on appropriate antibiotic use and standardization of
appearance of antibiotics and other drugs to optimize use.

Inappropriate antibiotic use includes various forms of use that are not in line
with internationally accepted standards of care, including but not limited to: not
completing the course, taking an insufficient dose, taking antibiotics for wrong
indications and sharing antibiotics (9). Antibiotics are medicines that should
only be used to treat bacterial infections and not diseases caused by viruses
such as influenza or common cold, but this is not adhered to (9).
In a recent study in central Ghana, we found that antibiotics were often used to
treat non-bacterial infections. Also, there were indications that antibiotics were
confused for other medicines with similar appearance, often capsules. In this
study, we realized that there was a general confusion regarding how to recognize
an antibiotic or how to call them which could contribute to inappropriate use (7,
8, 10). Community members’ or patients’ ability to identify an antibiotic is
therefore important for any future intervention aimed at improving antibiotic
use. In Ghana, common antibiotics are in capsules, but also other medicines
such as pain killers and traditional herbal medicine. Amoxicillin and Tetracycline
are generally referred to as ‘red and yellow’ which may be confusing as both
capsules have similar colours and could be used interchangeably(7, 8). Local
cultures such as buying and using antibiotics based on previous experience and
using antibiotic based on friends or family members recommendations have
been developed around the use of some antibiotics (8).
This study sought to further explore inappropriate antibiotic use and confusing
antibiotics with other medicines which are in capsules, tablets and antibiotics
with similar colours at the community level in Ghana. Such understanding will
inform the design of interventions to educate the community on medication use
including antibiotics.
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Methods

Study area

The methods for this study are reported according to the consolidated criteria
for reporting qualitative research framework (COREQ) (11, 12)

Theoretical perspective

The conduct of this study was guided and explained with an ethnomethodology
research approach. Ethnomethodology is a phenomenological approach to
interpret everyday action/behaviour in a social context (13, 14). The approach
aims to guide research into meaningful practices and everyday activity as
experienced by participants. The key objective of the approach is to understand
the rules that underlie everyday activity-in this case medicine use, including
antibiotic use and thus constitute part of the norms of a given society. Research
from this perspective generally focuses on ordinary and routine forms of
behaviour. The approach emphasizes the contextuality of practice thus the
richness of shared understandings that guide and orient participants’ actions in
a given practice or activity (14, 15).
In this study, we explored the contextual factors that underlie inappropriate
antibiotics use. We explicitly focused on local cultures that have developed
around the use of specific antibiotics; thus the type of antibiotics that were
mentioned by respondents and the diseases they treat. The application of this
approach in this study is important because human behaviour is influenced by
immense background knowledge as used by people in daily life; thus the
meaning individuals ascribe to their behaviours is based upon a stock of
previous experiences. For instance, community members who have previously
experienced the effectiveness of some antibiotics tend to self-medicate with the
same or similar antibiotics when they are sick or have similar symptom (8, 16).

Study design

This was an explorative study conducted between January and March, 2019.
Using ethnomethodology research approach, in-depth interviews (IDI) and
focus group discussions (FGDs) were conducted with health professionals and
dispensers in hospitals, private pharmacies and over the counter medicine
sellers (OTCMSs) shops. IDIs were first conducted with health professionals
and other dispensers to understand their perspective on inappropriate antibiotic
use by community members. Findings from the IDI were used to refine the FGD
guide to further explore inappropriate antibiotic use among community members.
Issues about confusing antibiotics with other medicines in capsules and tablets
were further explored during the FGDs.
74

Data was collected in Kintampo North and South Districts which are located
within the forest-savannah transitional ecological zone in the Bono East Region
of Ghana. The study area covers an area of 7,162 km2 with a resident population
in 2016 approximately 156,145 (17). The study setting is largely rural and
subsistence farming is the major occupation. Most inhabitants initiate treatment
of ailments at home, then continue to the OTCMs to buy medicines including
antibiotics, and they may finally end up in a health facility if their illnesses do
not resolve (18). There are two public district hospitals, 12 health centers/clinics
and 30 Community-based Health Planning and Services (CHPS) compounds.
For private health facilities, there are 4 clinics, 2 maternity homes, 4 pharmacies,
and 86 OTCMSs. These facilities provide health services to urban and majority
of rural poor community members.

4

Data collection
Data was collected on antibiotic use for diseases including using antibiotics for
wrong indications and/or for non-microbial infections, how people learn about
antibiotics and indications for use and confusion of antibiotics with other
medicines.

IDI with Health workers and Licensed Chemical sellers/
over-the-counter medicine sellers

Fifteen IDIs were conducted among health workers and dispensers of medicines.
As indicated earlier, in our previous study we found that antibiotics were
confused for other medicines with similar appearance, often capsules (7, 8).
Guided by findings from these studies, the IDI guide for health workers was
co-designed by the research team (i.e. the first author, two colleague authors and
3 senior authors of this paper who are experts in this field) and piloted with
three respondents to test for its appropriateness. During the pilot respondents
were asked explicitly whether every question was clear, and whether they felt
that everything they wanted to share was explored. Based on the pilot responses,
the data collection team (i.e. the first author and two colleague authors of this
paper) debriefed and adjusted the guide by adding further probing questions to
enhance that different respondents understand each question in a similar way.
The revised guide was reviewed by the research team and approved for data
collection. This process of fine-tuning the IDI guide was done to ensure that the
guide was valid and evoked reliable responses. The pilot IDIs provided good
information which was added and analysed as part of the data collected. The
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IDIs sought to understand the perspectives of health workers on inappropriate
antibiotic use by their patients/clients and on patients’ confusing of antibiotics
with other medicines in capsules, tablets and antibiotics with similar colours.
Respondents included two medical doctors, one pharmacists, two physician
assistants, one nurse, one midwife, and two dispensing technicians in the two
district hospitals (table 1). IDIs were also conducted with two dispensers at
private pharmacies and 4 OTCMSs shops. Respondents were purposively selected
to represent categories of health professionals and dispensers who prescribe
and dispense antibiotics in the study area. Respondents were 18 years or older.

Community member FGDs

Eight FGDs (four with women caretakers of children under five years and four
with men who were generally household heads) were conducted among selected
community members (table 1). After the initial design of the FGD guide based
on findings from our previous study, preliminary findings from IDI were used
to refine the guide. Similar to the procedures for the IDI guide, an FGD guide
was developed, piloted with one group and adapted before using it in the study
population. Data from the pilot FGD was subsequently added and analysed
together with the rest of the data collected. Issues about confusing antibiotics
with other medicines in capsules and tablets were further explored during the
FGDs. Community members, 18 years old and above were purposively selected
to participate in this study. Women caretakers of children under five years
attending child welfare clinic at the district hospitals were contacted. The men
were also contacted by field staff who work in the study area in their communities.
The purpose of the study were explained to participants who were contacted for
the study and those who were willing to participate were included in the study.
The main themes explored included medicine use including antibiotics, specific
diseases for which antibiotics were used and reasons for using such antibiotics
as well as confusing antibiotics with other medicines in capsules and tablets.
The numbers of IDIs and FGDs conducted were guided by the principle of
saturation. For the IDIs we realized responses from the eleventh interview
through to the fifteenth were similar indicating saturation has occurred. During
the FGDs, we noticed the point of saturation by the seventh session but we
continued with one other group we had already prepared. The occurrence of
saturation during the IDIs and FGDs where subsequent responses were similar
to responses in earlier interviews further confirmed the reliability of the study
guides.
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Table 1 Summary of IDI and FGDs
Respondents

No. of respondents

IDIs for Health professionals and dispensers at private pharmacy and OTCMSs
Medical Doctors

2

Pharmacists

1

Physician assistants

2

Nurses/Midwives

2

Dispensing technicians (district hospitals)

2

Dispensing technicians (private pharmacies)

2

Over the counter medicine sellers

4

Community members FGDs
Women caretakers of children under five years (group 1)

6

Women caretakers of children under five years (group 2)

6

Women caretakers of children under five years (group 3)

6

Women caretakers of children under five years (group 4)

6

Men (group 1)

8

Men (group 2)

10

Men (group 3)

7

Men (group 4)

6

Total

70
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Study procedures for IDIs and FGDs

Eligible participants were informed about the purpose, procedures, and anonymity
of the interview. IDIs were conducted face-to-face in Twi (widely spoken local
dialect in the study area) or English in the premises where medicines were
dispensed to patients/clients. IDIs were conducted between 3:00pm to 5:00pm
GMT when attendance was very low to avoid interruption. IDIs lasted for about
45 minutes. FGDs were conducted in Twi between 8:00am to 10am GMT in a
place of convenience for respondents and lasted for about 60 minutes. Each FGD
session was made up of 6 to 8 participant who sat in semi-circular manner.
Participants were numbered serially from one to between six and eight according
to their sitting positions and first called their numbers when responding to
questions. IDIs and FGDs were audio recorded and conducted by a moderator
(first author); an experienced qualitative researcher with a master’s degree in
Sociology and a note-taker with a Bachelors in Public Health. The moderator
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stood in front of the group and placed the audio recorder on a table in the middle
of the group. The note-taker sat beside the moderator to observe proceedings
whilst taking notes from the discussion. The moderator used common antibiotics
and other medicines in capsules and tablets for demonstration during discussions.
IDIs and FGDs were conducted with an interview guide made up of predetermined
questions and themes. The interview guide specified the exact questions the
moderator asked under the various themes, along with follow-up questions.
However, as part of probing, other related emerging issues that were initially
not included in the interview guide were also discussed as and when they
emerged. Interview sessions were brought to an end when the moderator had
exhausted all questions on the interview guide and on other emerging issues.

OTCMSs participated in the IDI sub-study. Eleven were males and 4 were
females between the ages of 32 to 50 year. Fifty-five community members
participated in the FGD sub-study, of which 31 (64%) were males and 24 (44%)
were females. Community members who participated in the FGD were between
the ages of 20 to 50 years. Thirty community members (55%) were traders/farmers.

Data Management and analysis

Data management and analysis was guided by thematic analysis approach (19).
Audio recordings of IDIs and FGDs were transcribed verbatim into English
language. The transcripts were thoroughly read and edited where necessary to
ensure that they reflect the audio recordings. The transcripts were uploaded into
a qualitative data management and analysis software (NVivo 12) for coding. In
Nvivo, a priori themes (ie antibiotic use for specific diseases, how people learn
antibiotics will cure specific diseases, and confusion about antibiotics) were
created to guide the coding of transcripts. Whiles coding the data, sub-themes
were created to inductively capture emerging issues. After coding the responses
into nodes (themes and sub-themes), the coded response were thoroughly read
and where appropriate, responses were uncoded and recoded. In some instances,
responses were discussed among team members before uncoding and recoding.
This was followed by an interpretive analysis of collated responses under
various theme. The findings were presented as narratives supported with
excerpts or quotes from the respondents.

Results
This section is categorized into four sections: (i) demographic characteristics of
the respondents (ii) antibiotic use for specific diseases (iii) how people learn
about antibiotics and indications for use and (iv) confusion of antibiotics with
other drugs.

(i) Demographic characteristics of IDI and FGD respondents

A total of 15 health professionals/dispensers including medical doctors,
pharmacist, midwives/nurses, physician assistants, dispensing technicians and
78

(ii) Antibiotic use for specific diseases

Antibiotics were used to treat diseases including stomach pain, diarrhoea,
gonorrhoea, wounds/sores, boils and headache. Many of these indications are
not caused by bacteria, which was also confirmed by health professionals as
common in the study area.
They abuse antibiotics; the most abused one is Amoxicillin. Because of headache
someone will go to the drug store [OTCMSs] and say s/he wants to buy Amoxicillin.
(IDI with Medical Officer #2).
We know that antibiotics like Chloramphenicol and Tetracycline are used by some
people to treat sores. Sometimes, when patients/clients have abdominal pain, they
buy Tetracycline (IDI with Physician Assistant #1).
Antibiotics for stomach pain, diarrhoea, gonorrhoea, cold
Amoxicillin, Tetracycline, Metronidazole and Chloramphenicol were generally
used to treat stomach aches which are not considered to be caused by bacterial,
unless it concerns gastric ulcer (H pylori infection). Amoxicillin and Tetracycline
are also used for gonorrhoea which is a bacterial infection (sexually transmitted
infection).
I had stomach pain and the OTCMS attendant told me to buy the red and yellow
[tetracycline] capsules and flagyl [metronidazole] because I have stomach ulcer. So
anytime I realize that I am about to feel stomach pain, I take the red and yellow
[Tetracycline. (FGD#2 with males, respondent #10).
Amoxicillin and Tetracycline are used by people having gonorrhoea. When they go
to the drug store [OTCMSs] they can buy the ‘red and yellow’ [Tetracycline] and
Amoxicillin, and take two capsules each. (FGD#4 with males, respondent #1).
The common one is amoxicillin and some of them use it for common cold and
sometimes stomach pains. (IDI with a dispensing technician at a district
hospital_ respondent #1).

79

4

CHAPTER 4

Stomach pain is generally attributed to having sore in the stomach [stomach
ulcer]. It is therefore believed that once Amoxicillin, Tetracycline and Metronidazole
could cure sores on the surface of the body, it could equally cure the sore in the
stomach and vice-versa
It’s our own thinking; you know that when you are experiencing pains in your
stomach, it is sore that has developed in your stomach so you can take the tetracycline
or the white antibiotic [chloramphenicol]. This is because it’s the same way that,
when the sore develops on your body, you will use same tetracycline or white
antibiotic [chloramphenicol]. (FGD#4 with males, respondent #1).
These antibiotic are not taken according to any dosing regimen or instruction
considering that most of them are purchased without prescription from the
pharmacy, OTCMSs shops and drug peddlers;
For medicine we get from the drug stores [OTCMSs], as soon as you start taking them
and you feel you are okay, you leave the rest. (FGD#1 with males, respondent #2).
I take 2 tablets of the Flagyl [Metronidazole], and 2 of the Amoxicillin. The Flagyl is
really bitter so what I do is to mash it with stone before taking since I cannot chew it
due to its bitterness. (FGD#3 with males, respondent #1).

Antibiotics for treating wounds or sores

Chloramphenicol, Amoxicillin, Tetracycline, Metronidazole and Penicillin V are
used for the treatment of sores on the body;
These two capsules [pointing at tetracycline and Chloramphenicol]; if someone has a
sore and the person pour this one [tetracycline] into the sore and it doesn’t get healed,
the person will change and use the white one [Chloramphenicol]. (FGD#4 with
males, respondent #1).
These antibiotics are generally poured into the sore in different ways until the
sore gets healed or antibiotics are changed if it does not work as expected.
When I recently got hurt, I poured four of the [Chloramphenicol] and mixed it with
two of [Tetracycline] and I change it every 3 days for about a month. (FGD#3 with
males, respondent #1).
You can mix three capsules of Chloramphenicol with shea butter and rub it on the
wound. (FGD#8 with mothers of under-five children #8).
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Antibiotics can be poured on sores to heal them; even flagyl [metronidazole] we
grind it and pour it on the sore to heal it. (FGD#2 with males, respondent #10).

Antibiotics for boils

Cloxacillin and Flucloxacillin were generally mentioned as medicines that are
used for the treatment of boils.
Cloxacillin and Flucloxacillin are basically for boils. (FGD#3 with males, respondent #1).
Sometimes when you have boils, they can give you the Flucloxacillin to reduce the
swelling and pain. (FGD#6 with mothers of under-five children, respondent #6).

Antibiotics used in alcohol to treat hernia and sores in the stomach

While some respondents mentioned that they have never heard or seen such
practice, others responded affirmatively and mentioned categorically the types
of antibiotics which are poured into “akpeteshie” [a local gin distilled from
palm tree] to treat hernia and sores in the stomach;
It’s true that some people pour antibiotics in akpeteshie and drink it to treat hernia.
(FGD#4 with males, respondent #5).
Some people also pour tetracycline into “akpeteshie” and take. People prefer to use
the [tetracycline] than the Flagyl [metronidazole] because the Flagyl [metronidazole],
is bitter. (FGD#3 with males, respondent #5).
It also emerged that pouring antibiotics into akpeteshie is not only practiced by
people who drink alcohol but some women do it after delivery to heal the sore
in their wombs.
It’s not only drunkards who pour tetracycline into alcohol to drink to treat hernia;
when some women deliver, they pour Chloramphenicol into the alcohol to heal the
sore in their womb. (FGD#3, males, respondent #4).

(iii) How people learn antibiotics will cure specific diseases

There were five ways by which respondents learn about medicines including
antibiotics and the diseases they are perceived to treat. First, respondents learn
about medicines including antibiotics prescribed in hospitals and other health
facilities or dispensed by pharmacies and OTCMSs for their diseases and
subsequently engage in self-medication with the same antibiotics when they
experience similar symptoms. Second, respondent self-medicate with medicines
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including antibiotics based on recommendations of family relatives, colleagues
and friends. Third, others learn from radio and television adverts. Four, drug
peddlers who move from house-to-house with medicines also teach people the
use of specific antibiotics. Five, some respondents learn about antibiotic use
based on assumptions. As specified earlier, Amoxicillin, Tetracycline and
Metronidazole were used to treat stomach ulcer based on the assumption that
once these antibiotics could cure sores on the body, it could equally cure sore in
the stomach. The responses below corroborate these findings;

This was corroborated by health workers:

Let’s say I am having stomach pains and I go to the hospital and the doctor prescribes
Flagyl [metronidazole] for me. The next time I have the same pain [symptom] I will
just go to the drugstore [OTCMSs] to get the Flagyl. (FGD#4 with males,
respondent #1).
This man [pointing at a participants] is my friend and my friend also has a friend.
If he was sick and somebody told him [Chloramphenicol and tetracycline] are used to
treat stomach ache and my friend hears that, the next time another person also has
stomach ache he will also tell that person to go and buy the [Chloramphenicol
tetracycline]...that is how all of us get to know about the medicines. (FGD#2 with
males, respondent #5).
When I was little, I remember some people use to move from house to house with
drugs, they taught me what the drug does. Especially with the [Amoxicillin] and
[Chloramphenicol]. (FGD#5 with mothers of under-five children #2).

(iv) Confusion about antibiotics

Generally, community members do not know what antibiotics are and the
diseases they should be used for. Though antibiotics are used to treat bacterial
diseases, respondents do not know that they are antibiotic per se and that they
should be used to treat specific infectious diseases. Medicines that are in
capsules referred to as ‘Topaye’ or ‘Abombelt’ in Twi (the local dialect widely
spoken in study area) including antibiotics are perceived to treat specific types
of diseases.
“Topaye” is any medicine that is powder and put into tiny rubbers [capsules] and
can’t be taken in its powder form but when it gets into your stomach and water pours
on it, it will burst, that is why it is called Tupaye [throw and burst]. (FGD#3 with
males, respondent #3).
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They [patients] call all of them capsules; capsules in the sense that it is covered and
when you take it inside [stomach], it burst. That’s why it is called capsules [literally,
throw and burst]. (IDI with a midwife).

Confusing antibiotics and pain killers

Medicines which are in a capsule (antibiotic or painkiller) are taken to treat pain
associated with certain diseases. It emerged that the primary reason for taking
antibiotics is to treat the pain associated with diseases but not specifically the
infectious cause, even though the pain could be a result of an infectious disease.
Patients think “capsules” is medicine which relieves pain associated with diseases.
That’s why when they get abdominal pain, they take it. So they take “capsules” as
pain medication. Antibiotics in capsules is the most consumed antibiotics by the
public. They take the “capsule” to reduce the pain but they don’t know its antibiotic.
(IDI with a nurse).
Most of the common antibiotics which are easily accessible in the study area,
some painkillers and other medicines are also in capsules as such they are
considered as medicines in the same category.
Painkillers such as diclofenac, tramadol and even brufen are usually in capsules
depending on the company likewise the common antibiotics. (IDI with Physician
Assistant #1)
Most of the common antibiotics are in capsules except the stronger generic like
Amoxicillin/clavulanic acid which is in tablet. Amoxicillin, Doxycycline etc are in
capsules. We have this one, tramadol capsules which is a painkiller but it is in
capsules. (IDI with Medical Officer #1).

Confusing antibiotics due to colours

Locally, medicines including antibiotics were identified or described with
colours because people do not know the names of these medicines. Antibiotics
were identified and referred to with colours such as red, red and yellow, white,
green, black capsules.
So we have the red capsule [Tetracycline], white capsule [Chloramphenicol] and
we consider [flucloxacillin, cloxacillin] as black capsules. (FGD#3 with males,
respondent #3).
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The identification of antibiotics with colours appeared to be confusing
considering that some antibiotics in capsules have similar colour. Typical
examples are Amoxicillin and Tetracycline which are both in red and yellow
capsules. There was some level of consensus among community members and
dispensers at OTCMSs/pharmacy that tetracycline is referred to as “red and
yellow” and Amoxicillin is called by its name.

returned with Amoxicillin. When I followed up I was told they treat the same illness.
(FGD#1 with males, respondent #10).

We are used to mentioning the amoxicillin as compared to the other one [Tetracycline];
we just call it red and yellow because we are not used to the name. (FGD#4 with
males, respondent #5).

Some health professionals and community members were of the view that
amoxicillin and tetracycline were sometimes used interchangeably due to the
similarity in colours.

Its tetracycline they are referring to when they say red and yellow, the light red and
yellow is what they called amoxicillin. They are never confused about colours. (IDI
with a dispensing technician at a private pharmacy_ respondent #1).

It is true that people do mix them up especially the older people. When they send you
to buy [Amoxicillin] and buy [Tetracycline], they can hardly see the difference.
(FGD#1 with males, respondent #8)

Some community members mentioned that the colours of Amoxicillin and
Tetracycline are confusing.

They even mix them [Tetracycline and Amoxicillin] for instance; they [patients] take
two capsules of each instead of two capsules of only one. They use them interchangeably because they don’t know the names, the description given can result in
purchasing the wrong one. (IDI with Licenced chemical seller #1).

Actually the colours of these two drugs [Amoxicillin and tetracycline] are confusing.
[Tetracycline] has been in the system for a very long time since my childhood before
[Amoxicillin] was introduced. (FGD#1, males, respondent #3).
Also, there was evidence of disagreement as to which medicines (tetracycline or
amoxicillin) is really referred as ‘red and yellow’ among health professionals.
When patients say red and yellow they [patients] mostly refer to amoxicillin but
amoxicillin is not the only red and yellow coloured drug and that’s the problem. (IDI
with Medical Officer #1)
Yes! It is the tetracycline they [patients] refer to as red and yellow, but for some
people when you put the tetracycline and amoxicillin side by side the person gets a
bit confused. (IDI with a midwife)

The use of amoxicillin and tetracycline interchangeably

Whilst some community members indicated that Amoxicillin and Tetracycline
were the same others emphasized that the two antibiotics were used to treat
different disease conditions.
The two [Amoxicillin and Tetracycline] are the same. I have ever sent a child to go
and buy “red and yellow” [Tetracycline] on about three occasions and the child
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Amoxicillin and Tetracycline are for different purposes; each medicine is for a specific
purpose even though they are both antibiotics. (FGD#6 with mothers of under-five
children #3).

Contrary to the above, some community members mentioned that though the
colours of Amoxicillin and Tetracycline are both “red and yellow”, the colours
are distinct and cannot be used interchangeably.
Amoxicillin and Tetracycline cannot be used interchangeably because the red and
yellow of Tetracycline is deep and that of Amoxicillin is light. For the Tetracycline
people really know it so if you mistakenly give them Amoxycillin they will know.
(FGD#2 with males, respondent #3).

Discussion
This study sought to explore inappropriate use of antibiotics and to provide
insight into confusing antibiotics with other medicines at the community level
in Ghana. Findings from this study are in line with the principles of ethnomethodology research approach considering that this study focused on ordinary and
routine forms of behaviour with regards to the meaning which underlies
inappropriate antibiotic use. Specific findings on diseases that antibiotics were
perceived to cure and description of antibiotics with colours illustrates the
context of practice and shared understandings which influence antibiotic use in
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the study area. This study further revealed local cultures that have developed
around the use of specific antibiotics.

in a widely spoken local language could help community members to understand
and appreciate what antibiotics are and the diseases they treat; this will reduce
identification of antibiotics with colours which contributes to inappropriate use.
In line with the core principle of Ethnomethodology (13-15), the use of colours to
describe antibiotics has become part of the rules which underlie everyday use of
antibiotics. In other words, the use of colours to describe antibiotics is a
contextual (ethno) method (methodology) which is used to negotiate antibiotics
use and thus constitute part of the norms that have been developed around
antibiotic use over a period of time. This finding could also be explained within
the context of symbolic interactionism which is the process of interaction in the
formation of meanings for individuals (21-23). The use of specific colours to
describe antibiotics is a socially agreed upon way of identifying these medicines
and this has become the reality through the process of interaction. The colours
used to identify antibiotics are socially agreed upon because community
members largely share in the meaning of the colours and the types of antibiotics
associated with them. This finding further emphasize the need for the
development of a common local language to accommodate important words
such as ‘antibiotics’ because language is an important tool which helps
individuals to understand the meaning ascribed to things (21, 23).

Self-medication emerged as a major contributing factor to inappropriate antibiotic
use. Within the context of self-medication, antibiotics were used to self-treat
stomach pain, diarrhoea, gonorrhoea, wounds, boils and hernia some of which
may not have been caused by bacterial infection. Similar to findings from other
studies, the challenge of self-medication thrives in our study context because
there are no clear routes to healthcare seeking. This is due to the existence of
multiple healthcare providers including OTCMSs and drug peddlers whose
medicine dispensing practices are unapproved (5, 8, 16) and has been documented
as one of the major driver of inappropriate antibiotic use and resistance in
LMICs (6, 16). Consequently, without public health educational intervention,
the problem of self-medication will continue to exist as community members
learn about these practices/habits through structures within their context.
There was a general lack of knowledge on what antibiotics are and for what
specific diseases they should be used among community members who are not
health professionals. Antibiotics were considered just as any other medicine
which relieves pain associated with diseases. Therefore the main reason for
taking antibiotics in the context of this study was to relieve pain but not to treat
bacterial infections. This findings is comparable to findings from a study in
Pakistan where respondents were not conversant about the difference between
“antibiotics” and the word “medicine” (20). Similarly, in our study community
members did not know the difference between antibiotics and other medicines.
Antibiotics and other medicines are both in capsules or tablets and therefore
considered as “medicine” in the same category considering that both relieves
pain associated with diseases. Ethnomethodologically (13-15), the lack of knowledge
about the differences between antibiotics and other medicines contributes to the
inappropriate practices and use of medicines in general and specifically inappropriate
antibiotic use.
Our findings further indicate that antibiotics were referred to by the colour
codes of the capsules which may cause confusion confusing. This is because
first, as indicated earlier, community members do not know what antibiotics are
and second, the name ‘antibiotics’ is not in any of the local languages or there
are no words or concepts in local languages in Ghana which specifically define
‘medicines that are used to treat infectious diseases caused by bacteria’. Specific
antibiotics were therefore differentiated from other antibiotics with colours and
the specific diseases they were perceived to treat. A name or concept of antibiotics
86

Also, we found that medicines in capsules which are referred to as “topaye” in
Ghana does not always mean antibiotics. The word “topaye” refers to medicines
in capsules which could either be antibiotic or any other medicine. This to a
large extent could contribute to inappropriate antibiotic use as people act
towards objects based on the meanings they ascribe to those objects as espoused
in symbolic interactionism (21). As explained above, antibiotics are taken just as
any other medicines to treat pain but not infections because of the meaning
ascribed to them. Similarly there was the assumption that tetracycline,
amoxicillin and chloramphenicol could treat wounds in the stomach because
they are able to treat wounds on the body. This assumption is based on the
interpretation of meaning ascribed to wound healing within or on the body.
This finding shows that sometimes people use medicines based on their own
ideas about safety and efficacy. For instance, red medicines are thought to be
good for the blood in Sierra Leone (16, 24). It is therefore important to note that
this finding brings some clarity to bear on the widely held notion that “topaye”,
which means capsules, is antibiotic. This view is probably due to the fact that
most common antibiotic which are easily accessible at the OTCMSs shops are
usually in capsules as such “topaye” may have come to be synonymous with
antibiotics.
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There was some level of agreement among community members that tetracycline
is generally referred to as red and yellow whilst amoxicillin is called by its name.
On the other hand, health professionals confuse the two (Tetracycline and
Amoxicillin) thus they are not sure which antibiotic patients really refer to as
red and yellow. It is interesting to note that dispensers at OTCMSs shops,
pharmacies and drug peddlers shared the same meaning and understanding
with the community members. This is so because OTCMSs, pharmacies and
drug peddlers are easily accessible and are more connected to community
members through day to day interaction which is emphasized in ethnomethodology (13-15). Health professionals should therefore be more involved in
community practices especially medicine use for a holistic healthcare provision.

respondents in two districts of Ghana. The findings of this study are, therefore,
not generalizable though many insights might be transferable to similar settings.

Our findings also indicate that community members learn about antibiotic
practices and the choices of antibiotics used for specific diseases through
structures within their context. This takes place at different levels of interaction
i.e. through the health system (formal and informal) and individuals, friends
and family. These practices acquired through socializations are passed on from
generation to generation and consequently becomes the rules which underlie
practices around the use of specific antibiotics. A typical example is the use of
antibiotics in alcohol; though the source of this practice is not clear, it appears it
came about through individual experimentation which has been learnt by others
through interactions. Similar to other practices around antibiotic use, the use of
antibiotics in alcohol is also a social behaviour which was learnt through the
process of interaction among people (22).

Limitation of study
During the FGDs antibiotics were explained in Twi as medicines which are used
to treat bacterial infections. Twi is the widely spoken local language in the study
area but it is not the first language for all inhabitants. Also, considering that,
there is no specific word in Twi for antibiotic it was quite difficult explaining
what antibiotics are. Also, it was therefore quite tedious explaining the difference
between bacteria, virus and parasite taking cognisance of the fact that some
antibiotics also have action on parasite. We therefore anticipate that not all
respondents may have fully understood the terminologies we used in explaining
what antibiotics are. However, this was mitigated by the use of common
antibiotics and other medicines in capsules and tablets for demonstration during
discussions. It is also important to state that this study explored contextual
issues around inappropriate antibiotic use among purposefully selected
88

Conclusion
The general lack of knowledge on antibiotics and the perception that antibiotics
are just like any other medicine which are taken to treat pain associated with
diseases appears to be a contributing factor to inappropriate antibiotic use.
Inappropriate antibiotics use could also be influenced by identification of
antibiotics by colours of the capsules and the specific diseases they are perceived
to cure. Some of the colours of antibiotics were similar especially tetracycline
and amoxicillin and this created confusion in the identification which could
lead to the interchangeable use of these antibiotics. Findings from this study
therefore provide context and inform the design of tailored public health
education on the appropriate antibiotic use. Public health educational messages
should be crafted taking special cognisance of local dialects considering that
language is an important tool for negotiating the meaning we ascribe to objects;
in this context medicines and antibiotics. Our findings further indicate the need
to consider standardizing the colour codes of common antibiotics to improve
use. Common colour codes or other ways to harmonize the appearance of
antibiotics and a clear labelling of antibiotics may empower community
members to be conscious about antibiotics use and enable them to put future
public health education about antibiotics into good practice.
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CHAPTER 5

ANTIBIOTIC ACCESS AND USE IN RURAL GHANA: EVIDENCE OF INTERVENTIONS TO IMPROVE ACCESS AND USE

Abstract

Background

Background
Inappropriate antibiotic dispensing is one of the key drivers of antibiotic
resistance. This review documents the effectiveness of interventions aimed at
improving antibiotic dispensing practices at the community level by drug
dispensers in low and middle income countries (LMIC).

Globally, antimicrobial resistance is a major public health challenge, particularly
in low and middle income countries (LMIC) [1-3]. Antimicrobial resistance is
largely attributed to inappropriate antibiotic access and use [1, 2, 4]. Community
health posts (CHPs), over the counter medicine sellers (OTCMSs) and community
pharmacies are important sources of healthcare in LMIC, especially in rural and
hard to reach communities [5-7]. In Ghana, about 80% of medicine outlets in
rural communities are OTCMSs [8]. Similarly, community pharmacies in some
Asian countries are major sources of healthcare for common illness in rural
areas [9-11]. CHPs, OTCMSs, and community pharmacies supply treatment for
malaria [12-18], sexually transmitted infections and acute respiratory infections
[9, 10, 19, 20] among others.

Methods
We conducted a systematic search in PubMed, EMBASE, Cochrane Central
Register of Controlled Trials, and Web of Science (November 11, 2019). Studies
were included if they reported data on the outcome measure: appropriate
dispensing of medicine including antibiotics. The effectiveness of studies was
assessed based on quantitative results reported in the studies included.
Results
A total of 1158 papers were screened. Thirteen studies from Asia (6), Africa (5),
South America (one) and one study from both Africa and Asia were included in
this review. Nine (69.2%) studies reported significant effectiveness of
interventions on all or more than 50% of antibiotic related outcomes. Cochrane
Effective Practice and Organization of Care interventions frequently applied
were educational meetings (9/13), distribution of educational materials (7/13),
educational outreach meetings (7/13), reminders (6/13), local consensus processes
(6/13), distribution of supplies (6/14) and clinical practice guidelines (4/14), Nine
studies reported on stakeholder involvement.
Conclusion
This review shows that it is possible to improve antibiotic dispensing practices
at the community level in LMIC. Stakeholders’ involvement was key in the
design and implementation of interventions.

In many LMIC, CHPs, OTCMSs and community pharmacies dispense
‘prescription only’ medicines including antibiotics which is against regulations
[12]. Efforts by regulators to supervise and prevent especially OTCMS from
dispensing antibiotics have not produced the desired result. Dispensing of
antibiotics and other essential medicine by CHPs, OTCMSs and community
pharmacies is a pharmaceutical regulatory issue which creates tension between
regulators and dispensers [21]. Regulation enforcement is interpreted by
OTCMSs as interference in their market space and is met with resistance and
evasion [12].
Considering the inadequacies in health service delivery, proper dispensing of
antibiotics (according to guidelines) by CHPs, OTCMSs and community
pharmacies is crucial in the fight against ABR as they are closest to the
communities [21]. This underscores the need to develop evidence-informed
interventions that equip CHPs, OTCMSs and community pharmacies to
dispense antibiotics appropriately [21]. To inform future public health policies
and to make recommendations on such interventions to governments and
stakeholders in LMIC, synthesized data on the effectiveness of studies previously
performed to improve dispensing practices of CHPs, OTCMSs and community
pharmacies on antibiotic dispensing and other essential medicines is important.
This systematic review documents (1) the effectiveness of interventions to
improve the dispensing of antibiotics by CHPs, OTCMSs and community
pharmacies in LMIC and (2) the determinants of success or failure of these
interventions.
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Methods
Search Strategy

We searched PubMed, Embase, Cochrane Central Register of Controlled Trials,
and Web of Science for papers on the effectiveness of interventions to improve
antibiotics dispensing by CHPs, OTCMSs and community pharmacies in LMIC,
published between January 1990 up to November 11, 2019 (Appendix 1). We also
used keywords/phrases (antibiotic dispensing, appropriate antibiotic dispensing,
interventions to improve antibiotic dispensing and LMIC) to conduct web
searching in google and google scholar for grey literature. EndNote X7 was used
to aggregate search results. Duplicate studies were removed. All titles and
abstracts were screened by one author (SAA) and 25% were independently
screened by another author (MAA). The full texts of all potentially relevant
articles were assessed by both authors for eligibility. Any disagreement was
resolved through discussion. We also reviewed reference lists of included
studies/papers to identify relevant papers.

Inclusion and exclusion criteria

We included studies that reported on the effectiveness of interventions to
improve dispensing of medicines including antibiotics by CHPs, OTCMSs and
community pharmacies in LMIC setting according to the definition of the World
Bank [22]. First, titles and abstracts were screened (Table 1). Next, a full-text
review was performed to determine whether the studies met all inclusion and
exclusion criteria (Table 1). We included both randomised controlled trials
(RCTs) and observational studies. We excluded case reports, narrative reviews,
discussion papers, conference papers, letters to the editor, and editorials.

Data extraction

Data were extracted from included studies with a standardized form to obtain
information on participants (number & type of persons, setting, country), study
design, intervention elements (as described by the authors and as categorized by
the authors), methods of data collection, follow-up duration, and outcome measures.
We also extracted data on the effectiveness of interventions on outcomes reported,
stakeholder involvement (yes or no), determinants analysis performed for
developing interventions (yes or no) and reported determinants of success or
failure of interventions. We extracted effectiveness data as reported in the papers
(i.e. percentages, p-values). To categorize intervention elements, the Cochrane
Effective Practice and Organization of Care (EPOC) Taxonomy was used [23].
Two authors (SAA and MH) independently extracted data from one paper and
outcomes were discussed. Data from another paper were extracted by SAA and
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Table 1 Summary of inclusion criteria
Criteria

Include if

Stage 1: title/abstract review
Year of publication

Study was published in 1990 and later

Study site

Study was conducted in a LMIC

Intervention

Study evaluates an intervention to improve
dispensing practices of CHPs, OTCMSs and
community pharmacies

Stage 2: full-text review
Primary study

Study assesses primary outcome of interest at CHPs,
OTCMSs and community pharmacies in the LMIC

Evaluates an intervention

Study evaluates effectiveness of interventions
to improve dispensing of medicines including
antibiotics

Description of intervention

Intervention is clearly described

Effectiveness

Study reports original data on the effectiveness of
intervention

MAA for comparison. Data from the remaining papers were extracted by SAA
and was fully checked for accuracy by MAA. Discrepancies identified were resolved
through discussion. For this systematic review we followed the PRISMA
criteria (Appendix 4) and the study protocol was registered at PROSPERO
(CRD42018116526).

Methodological quality

The quality of randomized controlled studies were assessed using the Cochrane
Risk of Bias tool for randomized controlled trials. Bias was assessed as a judgment
(high, low, or unclear) based on seven indicators. The quality of non-randomized
studies was assessed with the Newcastle-Ottawa Quality Assessment Scale
for non-randomized controlled trials. We evaluated each studies based on
5 indicators. We assessed whether the studies fulfilled the descriptive characteristics
for each indicator. Studies were considered to be of higher quality if they
explicitly described the characteristics for each element. For each indicator,
studies were assigned a yes (met criteria), partial (met half of criteria) or no
(failed to meet criteria) (table 2). The risk of bias of studies was assessed by SAA
and verified by MAA.
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Results

Characteristics of studies

Studies in this review (Table 2) were conducted in Asia (Vietnam (n=1), Vietnam
and Thailand (n=1), Nepal (=2), Bangladesh (n=1), India (n=1)), Africa (Ghana
(n=1), Tanzania (=2), Uganda (n=2)) and South America (Peru (n=1)). One study
was conducted in both Africa (Kenya) and Asia (Indonesia). Out of the 13
intervention studies, 10 were conducted in private OTCMSs shops or community
pharmacies [9, 10, 19, 24-32], two were conducted in public CHPs among
community health workers [20, 33] and one was conducted in both private
OTCMSs shops and public/private CHP settings [3] (Table 2). Seven out of the 13
studies [9, 10, 19, 24-27, 32, 33] were RCTs and generally rated as ‘good quality’
which shows that the trials/studies largely reported low risk of bias for relevant
study indicators. Six were observational studies [3, 20, 28-31] including three pre
and post studies, two quasi-experimental studies and one longitudinal time
series. Three of the six observational studies were rated as poor quality studies
with high risk of bias [3, 20, 31].
100

Included

Eligibility

Search results

A total of 1509 papers were initially identified through the database searches. In
addition, 10 papers we identified through the google search. After removing
duplicates, 1159 papers remained for screening. Following screening of titles
and abstracts, 23 potentially relevant studies were selected for full-text screening
out of which 14 studies (15 papers) met the inclusion criteria (Figure 1). Two
papers reported findings on different outcomes from one study (one paper
reported findings based on interviews; the second reported findings based on
simulated client methods) [9, 24].

Total records identified
(n = 1518)
Records identified
through database searching
(n = 1508)

Additional records identified
through other sources
(n = 10)

Duplicates removed
(n=360)

Screening

The effectiveness of studies was assessed based on quantitative results reported
for all study outcomes. Most studies reported unique outcome parameters. To
facilitate comparisons, we developed a study ‘summary of effectiveness score’
(i.e. number of significant outcomes/total number of outcomes measured ×100) to
determine the overall effectiveness of interventions. These scores was categorized:
intervention showed statistically significant effects on all study outcomes, ≥ 50%
of study outcomes and < 50% of study outcomes. We also summarized the
interventions performed in the included studies using EPOC categorization [23].
Information on stakeholder involvement in intervention development, determinants
analysis performed for developing intervention and reported determinants of
success or failure of intervention were analyzed thematically.

Identification

Data synthesis and analysis

Records screened
(n = 1158)

Records excluded
(n = 1136)

Full-text articles
assessed for eligibility
(n =22)

Full-text articles
excluded, with reasons
(n = 9)

Records included
in synthesis
(n = 13 studies (15 papers))
Note: These 13 studies
included 3 that were added
by reviewing the reference
lists of included papers

1. Study does not assess
primary outcome of
interest (5)
2. Study does not
evaluate intervention
to improve dispensing
of medicines including
antibiotics (4)

Figure 1 PRISMA flow diagram
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Table 2 Characteristics of 13 studies, 15 papers
Author, publication
year [reference]

Topic

Participants, Setting,
Country

Units of analysis

Study design
(cRCT, ITS etc)

Description of intervention
(I) /Comparison (C)

Methods of data
collection and followup duration.

1. Adu-Sarkodie
et al, 2000[19]

Syndromic
management
of urethral
discharge in
pharmacies

-100 Drug sellers at
pharmacy/ over-thecounter medicine
shops( 50 intervention,
50 control)
-Private
-Ghana

Pharmacy/
over-the-counter
medicine shops

Cluster RCT with
after intervention
measurement

I:
* Training

*Trained simulated
-Total of all outcomes: 14
clients visits pharmacy/ -Antibiotic related
drug shops
outcomes: 6
*Structured
questionnaire completed
for each pharmacy staff
encounter

C:
No training (routine care)

Predefined endpoints
(See Appendix 1 (all
endpoints) and Table
3 (antibiotic endpoints
only) for detailed
information)

*Follow-up duration:
intervention was
assessed for 1 months
after 8 months of
implementation
2. Awor
et al, 2014[28]

Integrated
Management
of Malaria,
Pneumonia and
Diarrhoea

-3759 household
interviews with
caretakers of children
less than 5
years (1604 before/2155
after)
- 943 exit interviews
with Caretakers of
children less than 5
years (163 before/780
after)

Caretakers of
children less than
5
years

Quasiexperimental study
(one intervention
and one nonintervention)
with before- after
measurement

C:
Usual care/current practices

-Private
-Uganda
3. Chalker,
2001[20]

Antibiotic
prescribing

- Community health
workers in 217
community health
stations
-Public
-Vietnam

I:
* Provision of dose
specific pre-packaged and
subsidized drugs and
diagnostics to registered
drug shops drugs
* Training of drug shop
attendants
* A community awareness
campaign.

Record of patients

Longitudinal time
series

I:
* Conditional equipment
donation
*Standard treatment
guideline
* Regular supervision
* Workshops
C:
Routine care at baseline

102

*Structured
questionnaire /exit
interviews with clients
at drug shops
-Household interviews
with care takers/
mothers
*Direct observation at
drug shops

Study quality

- Random sequence
generation – low risk
- Allocation concealmentunclear
-Blinding of participants
and personnel- unclear
- Blinding of outcome
assessment- low risk
- Incomplete data outcomelow risk
- Selective reportingunclear
- Other bias- unclear

-Total of all outcome: 18
-Antibiotic related
outcomes: 7

-Population of interest- Yes
-Outcomes assessed and
reported- Yes
-Measurement same for all
subjects- Yes
-Confounding controlledYes
-Intervention- Yes

-Total of all outcomes: 2
-Antibiotic related
outcomes: 2

-Population of interest- No
-Outcomes assessed and
reported- Yes
-Measurement same for all
subjects- Partial
-Confounding controlledPartial
-Intervention- Yes

*Follow-up duration:
interventions were
assessed for 2 months
after 8 months of
implementation
*Records from outpatients book at
community health
stations
*Follow-up duration:
interventions were
assessed through
monthly supervision for
6 to 24 months
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Table 2 Continued
Author, publication
year [reference]

Topic

Participants, Setting,
Country

Units of analysis

Study design
(cRCT, ITS etc)

Description of intervention
(I) /Comparison (C)

Methods of data
collection and followup duration.

Predefined endpoints
(See Appendix 1 (all
endpoints) and Table
3 (antibiotic endpoints
only) for detailed
information)

Study quality

4. Chalker
et al, 2002[9],
Chalker
et al, 2005[10] &
Chuc
et al, 2002[24]

Dispensing
practices
at private
pharmacies
regarding
antibiotics and
steroids

Vietnam
- Drug sellers in
68 pharmacies (34
intervention and 34
control)
-Private

Pharmacies

Hanoi
Cluster RCT with
before and after
measurement

Hanoi
I:
* Regulation enforcement

Hanoi
simulated clients
methods- trained clients
visited pharmacies to
assess pharmacy worker
performance

Hanoi and Bangkok
-Total of all outcomes: 29
-Antibiotic related
outcomes: 8

- Random sequence
generation – low risk
- Allocation concealmentlow risk
-Blinding of participants
and personnel- low risk
- Blinding of outcome
assessment- low risk
- Incomplete data outcomelow risk
- Selective reportingunclear
- Other bias- low risk

* Educational visits:
* Peer influence: peer review
C: Routine care

Thailand
* Drug sellers in
78 pharmacies (39
intervention and 39
control)
-private

Pharmacies

Bangkok
Cluster RCT with
before and after
measurement

Bangkok
I:
* Regulation enforcement
* Educational visits and
seminars
* Peer influence; peer review
with peer facilitators
C:
Usual services

5. Chowdhury
et al, 2018 [29]

Antibiotic
dispensing
practices

*Drug sellers in 100
pharmacies
*Private
-Bangladesh

Pharmacies

Before and after
study

I:
* Development of treatment
guidelines for drug sellers.
* Educational intervention
(training manuals, posters,
leaflet on ARI treatment
algorithm)

Bangkok
Simulated clients
methods- trained clients
visited pharmacies to
assess pharmacy worker
performance

5

*Follow-up duration:
each interventions were
assessed for 3 months
after 3 months of
implementation
*Structured
questionnaire was
administered to drug
sellers
*Simulated clientstrained simulated clients
visited pharmacies to
assess pharmacy worker
performance

-Total of all outcomes: 29
-Antibiotic related
outcomes: 7

-Population of interest- Yes
-Outcomes assessed and
reported- Yes
-Measurement same for all
subjects- Yes
-Confounding controlledYes
-Intervention- Yes

*Follow-up duration:
interventions were
assessed for 1 year
after 6 months of
implementation
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Table 2 Continued
Author, publication
year [reference]

Topic

Participants, Setting,
Country

Units of analysis

Study design
(cRCT, ITS etc)

Description of intervention
(I) /Comparison (C)

Methods of data
collection and followup duration.

Predefined endpoints
(See Appendix 1 (all
endpoints) and Table
3 (antibiotic endpoints
only) for detailed
information)

Study quality

6. Garcia
et al, 2003[25]

Recognition,
management,
and prevention
of STDs

-Pharmacy workers
in 24 districts
(Intervention:220 and
Control :220)
-Private
- Peru

Pharmacy workers

Cluster RCT with
repeated after
measurements (at
one,
three, and six
months)

I:
* Seminars/Training
* Provision of merchandise
and educational materials
* Referral Networks
* Monthly follow-up visits

* Simulated clients
methods-trained
simulated clients visited
pharmacies to assess
pharmacy worker
performance

-Total of all outcomes: 36
-Antibiotic related
outcomes:9

C:
* One day seminar on
treatment of diarrhea

*Follow-up duration:
interventions were
assessed for 6 months
after 2 months of
implementation

- Random sequence
generation – low risk
- Allocation concealmentlow risk
-Blinding of participants
and personnel- low risk
- Blinding of outcome
assessment- low risk
- Incomplete data outcomelow risk
- Selective reportingunclear
- Other bias- low risk

I-1:
* Small group training
*Reinforcement materials

*Simulated client
method- trained
simulated clients visited
drug retailers to assess
their performance
* Structured
questionnaire for exit
interviews with patients

-Total of all outcomes: 68
-Antibiotic related
outcomes:5

- Random sequence
generation – low risk
- Allocation concealmentlow risk
-Blinding of participants
and personnel- low risk
- Blinding of outcome
assessment- low risk
- Incomplete data outcomelow risk
- Selective reportingunclear
- Other bias- unclear

-Total of all outcomes: 32
-Antibiotic related
outcomes:17

- Random sequence
generation – low risk
- Allocation concealmentlow risk
-Blinding of participants
and personnel- low risk
- Blinding of outcome
assessment- low risk
- Incomplete data outcomelow risk
- Selective reportingunclear
- Other bias- unclear

7. Kafle
et al, 1998[26]

Safe Dispensing,
Correct Advice,
and Appropriate
Referral for
Diarrhoea, ARI,
and Pregnancy

-342 drug retailers
-Private
-Nepal

Drug retailers

Cluster RCT with
before and after
measurement

I-2:
* Audit & feedback
I-3:
* Mailed printed educational
materials
C:
Routine care

8. Kafle
et al, 2001[33]
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Prescribing
practices for
acute diarrhoea,
Pneumonia,
acute respiratory
infection;
scabies, Pyrexia
of unknown
origin and
Antibiotics
prescribing

80 prescribers in health
post
-public
-Nepal

Health post

Cluster RCT with
before and after
measurement

I:
* Action-oriented, small
group, face to face training
* Reinforcement educational
materials
* Peer group discussion
using self-assessment
findings
C:
Routine care

*Follow-up duration:
interventions were
assessed for 2 months
after five months of
implementation
*Carbon copies of
prescription pads
collected monthly from
health post
*Follow-up duration:
interventions were
assessed for 2 months
after 6 months of
implementation
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Table 2 Continued
Author, publication
year [reference]

Topic

Participants, Setting,
Country

Units of analysis

Study design
(cRCT, ITS etc)

Description of intervention
(I) /Comparison (C)

Methods of data
collection and followup duration.

Predefined endpoints
(See Appendix 1 (all
endpoints) and Table
3 (antibiotic endpoints
only) for detailed
information)

Study quality

9. Kitutu
et al, 2017[30]

Integrated
community case
Management of
pediatric
febrile illness
(pneumonia,
malaria,
diarrhea) by drug
sellers

*84 drug shops (61
intervention, 23 control)
*553 care-seeker
exit interviews (285
intervention and 268
control)

Care-seekers
encounters

Before and after
study

I:
(1) selection, training and
work activities of drug
sellers,
(2) provision of information,
education, information and
communication ,
(3) supply mechanism by
study team in partnership
with pharmaceutical
wholesalers for diagnostics
(malaria RDT and
respiratory rate counters)
and medicines (ACT,
amoxicillin dispersible
tablets (DT) and zinc sulfate/
ORS),
(4) monthly support
supervision done by study
field supervisor

* Structured
questionnaire for exit
interviews with care
seekers

-Total of all outcomes: 16
-Antibiotic related
outcomes:5

-Population of interest- Yes
-Outcomes assessed and
reported- Yes
-Measurement same for all
subjects- Yes
-Confounding controlledYes
-Intervention- Yes

Rational use of
Medicines in the
Community

-10 Community
pharmacies
-30 prescriptions each
from the same 10
pharmacies before and
after intervention
-stakeholders in
healthcare system
-Private
-India

Prescriptions
records in
community
pharmacies

Before and after
study

I:
* Workshops/ seminars

-Total of all outcomes: 6
Collection of
prescriptions forms from -Antibiotic related
community pharmacies outcomes:1

-40 drugstores (20
intervention, 20 control)
-Private
-Tanzania

Drug sellers

Cluster RCT with
before and after
measurement

10. Mandal,
2013[31]

11. Nsimba,
2007[32]

Management
of malaria and
other childhood
illnesses

-Private
-Uganda

Follow-up duration:
interventions were
assessed for 2 months
after 14 months of
implementation

Follow-up duration: not
reported

I:
* Educational interventions
(posters, individual
information and a one to one
training sessions)
C:
* Only posters

*Simulated clients
methods-trained
simulated clients
completed records forms
after each encounter
with drug sellers
*Structured
questionnaire for exit
interviews with care
seekers
Follow-up duration:
interventions were
assessed for 1 month
after 6 months of
implementation
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-Total of all outcomes: 15
-Antibiotic related
outcomes:3

-Population of interest- No
-Outcomes assessed and
reported- No
-Measurement same for all
subjects- Yes
-Confounding controlledNo
-Intervention- Yes
- Random sequence
generation – low risk
- Allocation concealmentlow risk
-Blinding of participants
and personnel- unclear
- Blinding of outcome
assessment- unclear
- Incomplete data outcomelow risk
- Selective reportingunclear
- Other bias- low risk
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Table 2 Continued
Author, publication
year [reference]

Topic

Participants, Setting,
Country

Units of analysis

Study design
(cRCT, ITS etc)

Description of intervention
(I) /Comparison (C)

Methods of data
collection and followup duration.

Predefined endpoints
(See Appendix 1 (all
endpoints) and Table
3 (antibiotic endpoints
only) for detailed
information)

Study quality

12. Ross-Degnan

Diarrhea

Kenya

Pharmacies,

Kenya

Kenya

Kenya

Kenya and Indonesia

- Random sequence

pharmacies

counter attendants in

counter attendants

after design

* Educational material

with pharmacy owners,

et al, 1996[27]

treatment in

* 90 pharmacist and 162
107 private Pharmacies.

pharmacist and

Controlled before

Group 1- 58 received

I:

* Interactive training

training. In phase I,

sessions

Group 2- 24 acted as

C:

control in phase I but

were trained in phase

Routine care

II. Group III-25 received

no training and acted as

*Surveys/interviews

pharmacist and counter

-Total of all outcomes: 16

* Simulated clients

outcomes:2

attendants

methods-Trained

simulated clients posed
as mothers

*FGD with pharmacist
and counter attendants

control throughout

* 128/109 pharmacy

attendants before and

Follow-up duration:

after training.

-Blinding of participants
and personnel- low risk
- Blinding of outcome
assessment- low risk

- Incomplete data outcomelow risk

- Selective reportingunclear

- Other bias- unclear

5

after 1 month of

implementation
Pharmacies,

Indonesia

Indonesia

Indonesia

(intervention=43,

counter attendants

after design

* Printed educational

with pharmacy owners,

-Private

low risk

assessed for 1 month

Indonesia

control=44)

- Allocation concealment-

interventions were

-Private

* 87 private pharmacies

-Antibiotic related

generation – high risk

pharmacist and

Controlled before

I:

material
”

C:

Routine care

*Surveys/interviews

assistant pharmacist and
counter attendants

* Simulated clients

methods-trained clients
posed as mothers

*FGD with pharmacist
and counter attendants
Follow-up duration:
interventions were

assessed for 1 month
after 1 month of

implementation

110

111

CHAPTER 5

ANTIBIOTIC ACCESS AND USE IN RURAL GHANA: EVIDENCE OF INTERVENTIONS TO IMPROVE ACCESS AND USE

Table 2 Continued
Author, publication
year [reference]

Topic

Participants, Setting,
Country

Units of analysis

Study design
(cRCT, ITS etc)

Description of intervention
(I) /Comparison (C)

Methods of data
collection and followup duration.

Predefined endpoints
(See Appendix 1 (all
endpoints) and Table
3 (antibiotic endpoints
only) for detailed
information)

Study quality

13. Valimba
et al, 2014[3]

Antimicrobial
use

-124 accredited
dispensers, 84
healthcare providers
and 8 health
management team
members
- public and private
-Tanzania

Drug dispensers
in accredited drug
dispensing outlet
and customers

Before and after
study

I:
* Job aids and educational
materials

-Exit interviews with
drug shop clients
-Direct observation of
clients at drug shops
-Review of dispensing
records at drug shops

-Total of all outcomes: 21
-Antibiotic related
outcomes:8

-Population of interest- Yes
-Outcomes assessed and
reported- Yes
-Measurement same for all
subjects- Partial
-Confounding controlledNo
-Intervention- Yes

* Sensitization seminars
* Training and on-site
supervisory monitoring
visits

Follow-up duration:
interventions were
assessed for 1 month
after 11 months of
implementation

NB: Chalker et al, 2002 and Chuc et al, 2002 are two papers from the same study but reported
on different outcomes

Outcome measures and effectiveness of studies
Appropriate dispensing of antibiotics

All the 13 studies included in this review focused on outcomes that are related
to appropriate dispensing of medicine including antibiotics. The number of
predefined endpoints per study varied between 2 [20] and 68 [26] outcomes, with
antibiotic related outcomes varying between 1(one) [31] and 17 [33]. Table 3
provides results as reported in the included studies and the summary of
effectiveness scores for antibiotics dispensing related outcomes only. All studies
reported positive effects following intervention. Four (30.8%) out of the 13
studies reported statistically significant effect of the intervention on all outcomes
measured [9, 10, 20, 24, 27, 28]. In one of such studies, patients who received
antibiotics in adequate dose increased from 30% to 98% as a result of interventions
to improve the use and dosage of antibiotics prescribed at community health
stations in Vietnam [20]. Five (38.5%) studies reported significant effect of the
interventions on 50% or more of the outcomes measured [3, 25, 29, 30, 32]. For
example, dispensing of cotrimoxazole for all types of diarrhea and ampicillin
syrup for simple cough reduced from 55% to 20% and 55% to 40% respectively
following interventions to improve the management of malaria and other childhood
112

illnesses in Tanzania [32]. Also, three (23%) studies reported effectiveness of
interventions on less than 50% of the outcomes measured [19, 26, 33]. In one
study (7.7%), though the level of significance were not reported, prescriptions for
antibiotics reduced from 54.33% to 34.66% as a results of interventions to improve
rational use of medicines in India [31]. (Table 3).
Appendix 2 shows the dispensing of all medicines including antibiotics related
outcomes. Similarly, all studies reported positive effects following intervention
with slightly different summary of effectiveness scores. Out of the 13 studies,
1 (7.7%) reported statistically significant effect of the interventions on all
outcomes measured [20]. Seven studies (50%) reported significant effect of the
interventions on 50% or more than half of the outcomes measured [3, 9, 10, 24, 25,
27, 28, 30, 32] and four (28.6%) reported effectiveness of interventions on less
than half of the outcomes measured [19, 26, 29, 33]. One study did not report the
level of significance for the effect of intervention on outcomes measured [31].
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Table 3 Summary of results on antibiotic related outcomes reported in studies
Author, publication year
[reference] & Topic

Outcome measure related to antibiotic use

Intervention group Control group

1. Adu-Sarkodie et al,
2000[19]

*Appropriateness of treatment offered for Urethral discharge
1. Total correct drug dose

27%

13%

NS

Syndromic management
of urethral discharge in
Ghanaian pharmacies

2. Total acceptable drug provision

39%

18%

p<0.05

3. Total correct drug dose

41%

31%

NS

4. Total acceptable drug provision

76%

64%

NS

5. Total correct drug dose

32%

23%

NS

6. Total acceptable drug provision

41%

31%

NS

(Before and after
where applicable)

Statistic

Overall effectiveness

(Before and after
where applicable)

*Appropriateness of treatment offered for Gonorrhoea

1 out of 6 predefined antibiotic use
endpoints (16.7%) improved after
intervention
Interventions were effective on
< 50 of outcomes

*Appropriateness of treatment offered for Chlamydia

2. Awor et al, 2014[28]
Increased Access to Care
and Appropriateness
of Treatment at Private
Sector Drug Shops with
Integrated Management
of Malaria, Pneumonia
and Diarrhoea

3. Chalker 2001[20]
Improving antibiotic
prescribing

*Management of children with cough & fast breathing (pneumonia)
1. Amoxicillin (5–7 days) dispensed

0%, 75.3%

0%, 26.7%

p< 0.0001

2. Respiratory timer used and amoxicillin dispensed-

0%, 49.3%

0%, 0 %

p< 0.000

3. Children with pneumonia treated with amoxicillin (5–7 days)

0%, 75.3%

0%, 26.7%

PR-2.8 (2.0–3.9)

4. Children with pneumonia treated with cotrimoxazole

79.2%, 2.7%

37.5%, 24.4%

PR- 0.07 (0.01–0.39)

5. Overall antibiotic use

45.0%, 60.0%

65.1%, 73.5%

PR- 0.82(0.69–0.97)

6. Cotrimoxazole treatment

43.5%, 21.0%

65.2%, 55.8%

PR- 0.45 (0.27–0.74)

7. Amoxicillin treatment

31.5%, 25.6%

30.8%, 28.7%

PR- 0.82 (0.58–1.2)

1. Patients receiving an antibiotic as part of their prescription

69%

43%

p<0.05

2. Patients who received in adequate dose

30%

98%

p<0.01

*Treatment using antibiotics, ACTs and ORS/zinc

7 out of 7 predefined antibiotic use
endpoints (100 %) improved after
intervention
Interventions were effective on all
outcomes

5

Note: PR is the prevalence ratio

2 out of 2 predefined antibiotic use
endpoints (100%) improved after
intervention
interventions were effective on all
outcomes

4. Chalker et al, 2002[9],
Chalker et al, 2005[10] &
Chuc et al, 2002[24]
Multi component
intervention to improve
private pharmacy
dispensing practices

Hanoi (all interventions)

8 out of 8 predefined antibiotic use
endpoints (100 %) improved after
intervention

Sexually transmitted disease: Urethral discharge
*Treatment
1. Antibiotics

16%, 9%

11%, 36%

p= 0.02

2. Traditional medicine

5%, 57%

14%, 23%

p= 0.03

57%, 20%

45%, 61%

p= 0.02

Interventions were effective on all
outcomes

*Sell cefalexin with no prescription
3. Sell antibiotics
*ARI case management
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Table 3 Continued
Author, publication year
[reference] & Topic

Outcome measure related to antibiotic use

4. Chalker et al, 2002[9],
Chalker et al, 2005[10] &
Chuc et al, 2002[24]

4. Antibiotics dispensed

Multi component
intervention to improve
private pharmacy
dispensing practices

Intervention group Control group

Statistic

(Before and after
where applicable)

(Before and after
where applicable)

45%, 30%

39%, 42%

p=0.023

5. Cefalexin Dispensed

95%, 56%

94%, 89%

p=0.002

6. Prescription request

0%, 21%

0%, 2%

p=0.009

7. Received requested antibiotics

Baseline- 99%

Baseline- 97%

P=0.1625

Post regulatory
98%

Post
regulatory-98%

p= 0.7389

Post educational
69%

Post educational
90%

p= 0.0471

Post peer review
71%

Post peer review
95%

p= 0.0125

Baseline: 70%

Baseline: 73%

P=0.6027

Post regulatory
77%

Post regulatory
77%

P= 0.9597

Post educational
45%

Post educational
71%

p= 0.0025

Post peer review
51%

Post peer review
81%

p= 0.0028

Baseline- 76%

Baseline- 75%

P= 0.8925

Post regulatory58%

Post
regulatory-67%

p= 0.3770

Post
educational-92%

Post
educational-95%

p= 0.4795

Post peer review88%

Post peer review
-92%

p= 0.5525

Baseline- 82%

Baseline- 86%

P= 0.4165

Post regulatory89%

Post
regulatory-91%

p= 0.5526

Post educational87%

Post educational87%

p= 0.9447

Post peer review
- 72%

Post peer review
81%

p= 0.1927

Overall effectiveness

*Cefelexin request

8. Ask no questions gave no advice for low dose antibiotic request

5

Bangkok (all interventions)
*Received requested antibiotics

*Ask no questions gave no advice for low dose antibiotic request
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Table 3 Continued
Author, publication year
[reference] & Topic

Outcome measure related to antibiotic use

5. Chowdhury, 2018 [29]

* Antibiotic dispensing and referral for acute respiratory
infections (ARI)

Effectiveness of an
educational intervention
to improve antibiotic
dispensing practices

Intervention group Control group
(Before and after
where applicable)

Statistic

Overall effectiveness

(Before and after
where applicable)

1. Children with uncomplicated ARI

30%, 21%

-

p=0.04

2. Children with complicated ARI

15%, 17%

-

p=0.06

3. Adults with uncomplicated ARI

48%, 40%

-

p=0.1

4. Adults with complicated ARI

44%, 78%

-

p=0.01

5. Recommended advice in ARI guidelines

5%, 29%

-

p=0.01

6. Take antibiotics according to physicians prescription

11%, 0%

-

p=0.01

7. Take antibiotics if not cured after initial treatment

39%, 7%

-

p=0.001

5 out of 7 predefined antibiotic use
endpoints (71.4%) improved after
intervention
interventions were effective on
≥ 50% of outcomes

* Drug sellers advice on ARI

6. Garcia et al, 2003[25]
Training pharmacy
workers in recognition,
management, and
prevention of STDs

Pilot evaluation of pharmacy workers on adherence to guidelines
*Urethral discharge
82.5%, 25%

-

p<0.001

2. Recognition of STD symptoms

95%, 53.8%

-

p<0.001

3. Adequate management of the Syndrome

67.5%, 20.8%

-

p<0.001

40%, 20%

-

p=0.001

50%, 9.7%

-

p<0.001

80%, 30%

-

NR

80%, 25%

-

NR

70%, 24%

-

NR

70%, 20%

-

NR

1. Adequate management of the Syndrome
*Genital ulcer

5 out of 9 predefined antibiotic use
endpoints (55.6%) improved after
intervention
interventions were effective on
≥ 50% of outcomes

*Vaginal discharge
4. Adequate management of the Syndrome
*Pelvic inflammatory disease
5 Adequate management of the Syndrome
Main evaluation of pharmacy workers
*Urethral discharge
6. Adequate management of the Syndrome
*Genital ulcer
7. Adequate management of the Syndrome
*Vaginal discharge
8. Adequate management of the Syndrome
*Pelvic inflammatory disease
9. Adequate management of the Syndrome
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Table 3 Continued
Author, publication year
[reference] & Topic

Outcome measure related to antibiotic use

7. Kafle et al, 1998[26]

*Dispensing practices for diarrhoea

Action-Oriented Training
and/or Mailed Print
Material on Retailer
Practices

8. Kafle et al, 2001[33]
Test of strategies for
implementing STS in
improving use of drugs

Intervention group Control group
(Before and after
where applicable)

Statistic

Overall effectiveness

(Before and after
where applicable)

1. Antimicrobial product dispensed

55.8%, 45%

59.3%, 30%

NS

2. Single antimicrobial dispensed

45.3%, 54.0%

45.3%, 30%

NS

3. Multiple antimicrobials dispensed

10.5%, 3.8%

14%, 3.8%

NS

4. Antibacterials

18.6%, 28.8%

32%, 17.5%

p = 0.003

5. Co-trimoxazole

8.1%, 17.5%

7.0%, 8.8%

NS

*Dispensing Practices for Pneumonia

*Prescribing practices for Diarrhoea in Children
1. ORS + Antimicrobials

53.6%, 28.6%

61.4%, 75%

p=NS

2. Antimicrobials + other drugs

28.6% 3.6%

11.4%, 18.3%

p=NS

3. Cotrimoxazole alone

5.3%, 10.9%

25.7%, 0%

p=0.016

4. Cotrimoxazole + Paracetamol

31.6%, 58.9%

37.1%, 63.6%

p=0.043

5. Cotrimoxazole + other drugs

5.3% 7.8%

8.6%, 9.1%

p=NS

6 Amoxycillin alone

0%, 0%

2.9%, 0%

p=NS

7. Amoxycillin + Paracetamol

15.8%, 6.2%

0%, 4.5%

p=NS

8. Amoxycillin + other drugs

5.3%, 3.9%

0%, 4.5%/

p=NS

9. Antibiotics other than Amoxycillin and co-trimoxazole

36.8%, 12.4%

25.7%, 18.2%

p=NS

92.9%, 37.5%

60%, 54.5%

p=NS

11. Benzylbenzoate alone

12.5%, 23.2%

14.8%, 5.3%

p=0.007

12. Benzylbenzoate + antibiotic

34.1%, 21.1%

36.3%, 40.7%

p=NS

13. Antibiotics + other drugs

17.1%, 16.8%

26.8%, 26%

p=NS

14. Antibiotics alone

5.9%, 0%

0%, 3.6%

p=NS

15. Antibiotics + other drugs

47.1%, 13.3%

66.7%, 77.6%

p=NS

16. Antimalarial + Antibiotics

0%, 0%

6.7%, 14.1%

p=NS

54%, 54%

56%, 67%

p=NS

*Prescribing practices for Pneumonia in Children

1 out of 5 predefined antibiotic use
endpoints (20.0%) improved after
intervention
interventions were effective on
< 50% of outcomes

3 out of 17 predefined antibiotic
use endpoints (17.6%) improved
after intervention
interventions were effective on
< 50% of outcomes

5

*Practices for No Pneumonia in Children
10. Antibiotics*Prescribing practices for Scabies

*Prescribing practices for Pyrexia of Unknown Origin

*Average number of drugs and percentages of antibiotics
17. Encounters receiving antibiotic
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Table 3 Continued
Author, publication year
[reference] & Topic

Outcome measure related to antibiotic use

9. Kitutu, 2017[30]

*Provision of ACTs, amoxicillin DT and diarrhea treatment

Integrated community case
management by drug
sellers

10. Mandal, 2013[31]
Improving use of
medicines in the
community through
Interventions for Cost
effective treatment
11. Nsimba, 2007[32]
Assessing the impact of
educational intervention
12. Ross-Degnan, 1996 [27]
The impact of face-to-face
educational outreach on
diarrhoea treatment in
pharmacies
13. Valimba et al, 2014[3]
Engaging the private
sector to improve
antimicrobial use

1. Provision of DT amoxicillin for suspected pneumonia symptoms
* Integrated community case management on antimicrobial medicine
use
linear trend
2. DT Amoxycillin
3. Either ACTs, DT Amoxycillin or BothNonlinear trend
4. DT Amoxycillin
5. Either ACTs, DT Amoxycillin or Both
1. Percentage of prescriptions for antibiotics

Statistic

Overall effectiveness

3 out of 5 predefined antibiotic use
endpoints (60.0%) improved after
intervention

(Before and after
where applicable)

(Before and after
where applicable)

4.8%, 93.2%

3.1%, 0%

p<0.001

54%, 50%
80%, 70%

-

p=0.001
p<0.001

56%, 33%
81%, 50%
54.33%, 34.66%

-

p=0.587
p=0.769
p= not reported

*Knowledge on medicines dispensed
1. Give cotrimoxazole for all types of diarrhea
2. Give ampicillin syrup for simple cough
3. Give any antibiotics for colds

20%
40%
55%

55%
55%
60%

p<0.01
p<0.01
p=NS

Kenya and Indonesia
*Impact of training on knowledge
1. Signs of bacterial etiology
2. Antibiotics useful only to treat diarrhea

1.54, 1.72
0.34, 0.54

-

p<0.05
p<0.01

63%, 88%
73%, 89%

-

p = 0.0002
p = 0.0088

88%, 100%
66%, 89%
49%, 74%
44%, 91%
7%, 3%

-

p<0.05
p<0.05
p<0.05
p<0.05
NR

*Appropriate treatment of common health conditions
1. Did not dispense antibiotics for non-bloody diarrhea
2. Did not dispense antibiotics for acute upper respiratory infection
* Listing factors contributing to antimicrobial resistance
3. Incomplete course
4. Insufficient amount of medicine
5. Poor quality of medicine
6. Wrong medicine
7. Nonadherence
8. Take someone else’s medicine

122

Intervention group Control group

6%, 94%

-

interventions were effective on
≥ 50 of outcomes

Authors reported that the outcome
improved ‘significantly’, the exact
p-value was not reported

2 out of 3 predefined antibiotic use
endpoints (66.7%) improved after
intervention
interventions were effective on
≥ 50% of outcomes
2 out of 2 predefined antibiotic use
endpoints (100%) improved after
intervention
interventions were effective on all
outcomes
7 out of 8 predefined antibiotic use
endpoints (87.5%) improved after
intervention
interventions were effective on ≥
50% of outcomes

p<0.05
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Single and multiple interventions to improve antibiotic dispensing
practices

Stakeholder involvement in intervention development

Two studies applied a similar single intervention, i.e. an educational meeting
(EPOC). The first study, conducted in India, sought to improve rational use of
drugs including antibiotics [31]. This was a before and after comparison study
among 10 community pharmacies using a workshop/seminar. In this study, the
reported proportion of prescriptions of antibiotics reduced from 54.3% to 34.7%.
Another study conducted in Ghana involved the training of pharmacy workers
and OTCMSs in the syndromic management of sexually transmitted infections [19].
This was a randomised controlled study with after intervention measurements
among 50-intervention and 50-control pharmacy workers and OTCMSs. The
intervention was effective on less than 50% of outcomes measured (1/6, 16.7%)
(Table 3).

Analysis performed for developing intervention

Table 4 provides an overview of the 14 different interventions performed in the
13 included studies according to the EPOC taxonomy [34]; only two studies
tested a similar, single intervention [19, 31]. Interventions frequently applied
were educational meetings (9/13), distribution of educational materials (7/13),
educational outreach meetings (7/13), reminders (6/14), procurement and
distribution of supply (6/13), Clinical practice guideline (4/13), and local
consensus processes (4/13). There does not seem to be a relation between number
of interventions implemented and degree of effectiveness.

Twelve out of the 13 included studies applied multiple interventions to improve
antibiotic dispensing practices. The number of interventions that were combined
and evaluated ranged from two to eight per study (Table 4). A study conducted
in Vietnam applied eight EPOC strategies: a clinical practice guideline,
educational meetings, local consensus process, monitoring of performance,
procurement and distribution of supplies, mass media campaign-community
and audit and feedback [20]. This study reported effectiveness of interventions
on all the outcomes measured (2/2, 100%) (Table 4). Another study conducted
among drug dispensing outlets in Tanzania applied seven EPOC interventions
including a clinical practice guideline, educational meetings, distribution of
educational materials, educational outreach visits, monitoring of performance,
procurement and distribution of supplies and reminders [3]. This study also
reported effectiveness of the interventions on almost all outcomes measured
(7/8, 87.5%) (Table 4).
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Eight out of 13 studies reported on stakeholder involvement in the development
of study interventions with four studies reporting antibiotic related summary of
effectiveness scores of 100% [9, 10, 20, 24, 27, 28], five studies reporting scores
varying between 55% and 87% [3, 25, 29, 30, 32] and three studies reporting
scores varying between 16% and 20% [19, 26, 33]; one study did not report a
p-value for the ‘significant’ improvement [31] (Table 3). Stakeholders involved in
the various studies included international organizations, health system
personnel (from the national to district levels), professional associations,
academics, health trainees and OTCMSs associations.

Four studies indicated that an analysis was performed to inform the development
of the interventions with effectiveness scores varying between 18% and 100% [3,
27, 29, 33] (Appendix 3). The development of interventions were mainly premised
on stakeholder consultation/engagement and baseline studies/assessment. A
study from Nepal used qualitative findings from a formative study to develop
intervention materials [33]. In Tanzania, findings from a baseline study were
also used to develop training programs [3].

Determinants of success or failures of interventions

Only one study conducted in Vietnam and Thailand performed a subgroup
analysis to explore determinants of success or failure [9, 10, 24] (Appendix 3). In
Thailand, participation in the peer review (one of the three intervention
components) was voluntary. Staff from 18 of the intervention pharmacies took
part and 16 did not. The analysis was done for the whole intervention group and
separately for the participants. Comparing the whole intervention group to the
control group, there were no differences or significant improvements in the two
antibiotic related outcomes following the three components intervention.
Looking only at the intervention group that participated in the peer review and
comparing them to controls, there was a significant effect for asking questions
and giving advice, one of the two antibiotic related outcomes.
Three studies described determinants that positively influenced the success of
study interventions [9, 10, 20, 24, 27]. The main reported determinant of success
revolved around the involvement of stakeholders including study participants
in the design and implementation of interventions. For example, one of the
studies conducted in Kenya and Indonesia reported stakeholders involvement
contributed to the positive effect of study interventions [27]. Another study,
showing overall effect in Vietnam but not in Thailand, specified the baseline
125
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Audit and feedback (n=2)

Mass media campaign,
community (n=2)

Continuous quality
improvement (n=1)

Referral systems (n=1)

Reminders (n=6)

Procurement and distribution
of supplies (n=6)

External funding (n=3)

Monitoring of performance (n=3)

Local consensus processes (n=4)

Educational outreach visits (n=6)

Educational meeting (n=9)

Educational materials (n=7)

â Studies/papers (n=14 studies, 15 papers)

Clinical practice guideline (n=4)

à EPOC strategies (n=14)

Managerial supervision (n=1)

Table 4 EPOC interventions applied in included studies

Effectiveness of interventions on antibiotic related
outcomes reported in studies

Adu-Sarkodie et al, 2000[19]

Interventions were effective on < 50 of outcomes (16.7%)

Mandal, 2013[31]

Level of significance were not reported

Nsimba, 2007[32]

Interventions were effective on ≥ 50% of outcomes (66.7%)

Awor et al, 2014[28]

Interventions were effective on all of outcomes (100 %)

Kafle et al, 2001[33]

Interventions were effective on < 50% of outcomes (17.6%)

Kitutu, 2017[30]

Interventions were effective on ≥ 50% of outcomes (60.0%)

Ross-Degnan, 1996[27]

Interventions were effective on all of outcomes100%)

Chowdhury, 2018 [29]

Interventions were effective on ≥ 50% of outcomes (71.4%)

Kafle et al, 1998[26]

Interventions were effective on < 50% of outcomes (20.0%)

Garcia et al, 2003[25]

Interventions were effective on ≥ 50% of outcomes (55.6%)

Valimba et al, 2014[3]

Interventions were effective on ≥ 50% of outcomes (87.5%)

Chalker et al, 2005[10],
Chalker et al, 2002[9] & Chuc et al, 2002[24]
(Three papers from one study)

Interventions were effective on all outcomes (100%)

Chalker, 2001[20]

Interventions were effective on all of outcomes (100 %)

level of knowledge of study participants as the determinant of relative effectiveness
of the educational intervention component in Vietnam[9, 10, 24] (Appendix 3).
On the other hand, two studies reported reasons that might explain why
interventions were not effective on some of the study outcomes. A study
conducted in Bangladesh reported that interventions were effective on less than
half of outcomes measured possibly because drug sellers did not follow the
dispensing guidelines developed by the study. Drug sellers feared that referring
customers could affect the business and relationship with customers as they
126

were unable to meet customer demands for antibiotics [29]. Another study
-showing overall effect in Vietnam but not in Thailand- attributed the failure to
less focused interventions in the Thailand study settings [9, 10, 24] (Appendix 3).

Study follow-up duration

In eleven out of the 14 studies, interventions were followed up for 1-6 months
after 2-14 months of implementation. Follow-up period for one of the study was
not reported. In one study, the interventions were followed-up throughout the
study period for 6-24 months and data collected after a year showed that the
127
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intervention effects were stable for 17 months after the study had ended. In
another study, the interventions were followed-up for one year after six months
of implementation (Table 2).

weak regulation is a structural challenge to the sale of non-prescription
medicines including antibiotics [21, 36].

Discussion
This review shows that it is possible to improve the dispensing of medicines
including antibiotics at the community level in LMIC. With regards to only
antibiotics dispensing related outcomes, Nine (69.2%) of 13 studies reported
significant effects of interventions on all (30.8%) or ≥50% (38.4%) of the outcomes
measured. Similarly, for the dispensing of all medicines including antibiotics, 8
(61.5%) of 13 studies reviewed reported significant effects of the intervention on
all (7.7%) or ≥50% (53.8%) of the outcomes measured. Various interventions
ranging from a single educational intervention to multiple interventions
consisting of as many as 8 components were effective. It is therefore important
to note that it is not possible to select a magic bullet that will most certainly
work, hence the need for tailoring to context.
Nine intervention studies evaluated educational meetings including workshops
and training [34] with the focus of improving dispensing practices. Educational
and training interventions are largely proven to be effective strategies for
improving the practices of professionals/non-professionals in diverse fields,
with larger effects with higher attendance rates and interactive components, and
smaller effects for complex behaviours [35]. Some reviewed studies concluded
that educational and training interventions have the potential of improving the
dispensing practices of informal medicine sellers including the sale of antibiotics
without prescription which is against regulations in LMIC [25, 27, 28, 30]. In
LMIC where there is inadequate supervision and regulatory enforcement,
educational interventions for OTCMSs and community pharmacies could be
useful when sustained beyond the research phase [21].
There was no evidence to suggest that multiple interventions were more effective
than single interventions. Other interventions which emerged from our review
include distribution of educational materials, educational outreach meetings,
reminders, clinical practice guidelines, local consensus processes, procurement
and distribution of supply and monitoring of performance. When selecting
interventions, context should be taken into account, by tailoring the intervention
to local barriers, available resources, and other practical considerations[35].
These interventions are worth considering for implementation in LMIC where
128

There is the need for follow-up to check on sustainability of intervention effects
and to consciously roll out these interventions into policy. Follow-up to evaluate
the long-term effectiveness of interventions is important as it enables
implementers to know whether the interventions have met their objectives and
to evaluate the determinants of success or failure of interventions [37, 38]. It is
therefore important to consider the study context and intervention types
vis-à-vis the duration of follow-up to determine the effectiveness of interventions.
The interventions in two of the included studies were followed-up for a year or
more. The follow-up period for the remaining studies was less than a year which
is generally considered inadequate [39]. An assessment of intervention relatively
sooner after implementation may show positive effects but dwindles after a long
time as participants may return to their usual practices though sometimes takes
a lot of time to change performance.
Our review highlights the importance of stakeholders’ engagement in the
development of interventions to improve dispensing practices and as a
determinant of effectiveness of intervention studies. The involvement of
stakeholders help to contextualize interventions and gives sense of ownership
to potential implementers within the health system. The involvement of
stakeholder at all levels is therefore likely to ensure the sustainability of
interventions especially beyond the research phase [40]. The involvement of
study participants in the implementation of interventions promotes acceptance
and the willingness to participate [3].

Limitations

This review is a synthesis of evidence based on reported findings in the included
studies. A meta-analysis was not conducted as results from reviewed studies
could not be statistically analysed due to substantial differences in strategies
implemented and outcomes used. Included studies evaluated unique
interventions while using different numbers and types of outcome measures.
This review therefore also shows the need for using similar outcome measures
across studies to make results of intervention studies comparable and
reproducible. Such standardization will aid the synthesis of evidence to inform
the future design and implementation of interventions to improve access to
essential medicines. Though the studies were heterogeneous (addressed
different strategies and outcomes) similarities in study settings indicate high
feasibility of adaptation of study methods and procedures across these LMIC
129
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contexts. We also acknowledge that the ‘summary of effectiveness score’
(number of significant outcomes/total number of outcomes measured ×100) has
its shortcomings.
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Supplementary Data for chapter 5
Appendix 1: B
 road search strategy to identify papers reporting predefined
outcomes
PubMed

(“Anti-Infective Agents”[Mesh] OR “Anti-Infective Agents” [Pharmacological Action] OR
“Anti-Bacterial Agents” [Pharmacological Action] OR Antibiotic[tiab] OR Antibiotics[tiab] OR
Anti-biotic[tiab] OR Anti-biotics[tiab] OR Antibacterial[tiab] OR Anti-bacterial[tiab] OR Antiinfective[tiab] OR Antiinfective[tiab] OR Antitubercular[tiab] OR Anti-tubercular[tiab] OR Antimicrobial[tiab] OR antimicrobial[tiab])
AND
(“Community Health Nursing”[Mesh] OR “Community Pharmacy Services”[Mesh] OR
“Nonprescription Drugs”[Mesh] OR (over-the-counter[tiab] OR medicine seller* [tiab] OR licensed
chemical seller*[tiab] OR private pharmacy[tiab] OR pharmacy shop*[tiab] OR drug seller*[tiab]
OR drug outlet*[tiab] OR drug shop*[tiab] OR drug store* [tiab] OR medicine store*[tiab] OR
drug retailer*[tiab] OR medicine retailer*[tiab] OR health station*[tiab] OR health post*[tiab]
OR community health center*[tiab] OR community health centre*[tiab] OR OTC[tiab] OR
Nonprescription[tiab] OR Non-prescription[tiab])
AND
(Education[mesh] OR Workshop*[tiab] OR Training*[tiab] OR Educational[tiab] OR education[tiab]
OR Intervention*[tiab])
AND
(“Developing Countries”[Mesh]) OR (Algeria [tiab] OR Egypt [tiab] OR Libya[tiab] OR Mauritania
[tiab] OR Morocco[tiab] OR Sudan[tiab] OR Tunisia[tiab] OR Angola [tiab] OR Botswana[tiab] OR
Lesotho[tiab] OR Malawi[tiab] OR Mauritius[tiab] OR Mozambique[tiab] OR Namibia[tiab] OR
South Africa[tiab] OR Zambia[tiab] OR Zimbabwe[tiab] OR Cameroon[tiab] OR Central African
Republic[tiab] OR Chad[tiab] OR Congo[tiab] OR Equatorial Guinea[tiab] OR Gabon[tiab] OR
Sao Tome[tiab] OR Prinicipe[tiab] OR Benin[tiab] OR Burkina Faso[tiab] OR Cabo Verde[tiab] OR
Côte d’Ivoire[tiab] OR Gambia[tiab] OR Ghana[tiab] OR Guinea[tiab] OR Guinea-Bissau[tiab]
OR Liberia[tiab] OR Mali[tiab] OR Niger[tiab] OR Nigeria[tiab] OR Senegal [tiab] OR Sierra
Leone[tiab] OR Togo[tiab] OR Burundi[tiab] OR Comoros[tiab] OR Congo[tiab] OR Djibouti[tiab]
OR Eritrea[tiab] OR Ethiopia[tiab] OR Kenya[tiab] OR Madagascar[tiab] OR Rwanda[tiab] OR
Somalia[tiab] OR Uganda[tiab] OR Tanzania[tiab] OR Brunei [tiab] OR China[tiab] OR Hong
Kong [tiab] OR Indonesia[tiab] OR Malaysia[tiab] OR Myanmar[tiab] OR Papua New Guinea[tiab]
OR Philippines[tiab] OR Korea[tiab] OR Singapore[tiab] OR Taiwan [tiab] OR Thailand[tiab]
OR Viet Nam[tiab] OR Bangladesh[tiab] OR India[tiab] OR Iran [tiab] OR Nepal[tiab] OR
Pakistan[tiab] OR Sri Lanka[tiab] OR Bahrain[tiab] OR Iraq[tiab] OR Israel[tiab] OR Jordan[tiab]
OR Kuwait[tiab] OR Lebanon[tiab] OR Oman[tiab] OR Qatar[tiab] OR Saudi Arabia[tiab] OR
Syria[tiab] OR Turkey[tiab] OR United Arab Emirates[tiab] OR Yemen[tiab] OR Cuba[tiab] OR
Dominican Republic[tiab] OR Guyana[tiab] OR Haiti[tiab] OR Jamaica[tiab] OR Trinidad[tiab] OR
Tobago[tiab] OR Costa Rica[tiab] OR El Salvador[tiab] OR Guatemala[tiab] OR Honduras[tiab]
OR Mexico[tiab] OR Nicaragua[tiab] OR Panama[tiab] OR Argentina[tiab] OR Bolivia [tiab] OR
Brazil[tiab] OR Chile[tiab] OR Colombia[tiab] OR Ecuador[tiab] OR Paraguay[tiab] OR Peru[tiab]
OR Uruguay[tiab] OR Venezuela [tiab])
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Appendix 1: Continued
Web of Science

(Antibiotic OR Antibiotics OR Anti-biotic OR Anti-biotics OR Antibacterial OR Anti-bacterial OR
Anti-infective OR Antiinfective OR Antitubercular OR Anti-tubercular OR Anti-microbial OR
antimicrobial)
AND
(“Community Health Nursing” OR “Community Pharmacy” OR over-the-counter OR medicine
seller* OR licensed chemical seller* OR private pharmacy OR pharmacy shop* OR drug seller* OR
drug outlet* OR drug shop* OR drug store* OR medicine store* OR drug retailer* OR medicine
retailer* OR health station* OR health post* OR community health center* OR community health
centre* OR OTC OR Nonprescription OR Non-prescription)
AND
(Workshop* OR Training* OR Educational OR education OR Intervention*)
AND
(developing countr* OR Algeria OR Egypt OR Libya OR Mauritania OR Morocco OR Sudan OR
Tunisia OR Angola OR Botswana OR Lesotho OR Malawi OR Mauritius OR Mozambique OR
Namibia OR South Africa OR Zambia OR Zimbabwe OR Cameroon OR Central African Republic
OR Chad OR Congo OR Equatorial Guinea OR Gabon OR Sao Tome OR Prinicipe OR Benin OR
Burkina Faso OR Cabo Verde OR Côte d’Ivoire OR Gambia OR Ghana OR Guinea OR GuineaBissau OR Liberia OR Mali OR Niger OR Nigeria OR Senegal OR Sierra Leone OR Togo OR Burundi
OR Comoros OR Congo OR Djibouti OR Eritrea OR Ethiopia OR Kenya OR Madagascar OR
Rwanda OR Somalia OR Uganda OR Tanzania OR Brunei OR China OR Hong Kong OR Indonesia
OR Malaysia OR Myanmar OR Papua New Guinea OR Philippines OR Korea OR Singapore OR
Taiwan OR Thailand OR Viet Nam OR Bangladesh OR India OR Iran OR Nepal OR Pakistan OR Sri
Lanka OR Bahrain OR Iraq OR Israel OR Jordan OR Kuwait OR Lebanon OR Oman OR Qatar OR
Saudi Arabia OR Syria OR Turkey OR United Arab Emirates OR Yemen OR Cuba OR Dominican
Republic OR Guyana OR Haiti OR Jamaica OR Trinidad OR Tobago OR Costa Rica OR El Salvador
OR Guatemala OR Honduras OR Mexico OR Nicaragua OR Panama OR Argentina OR Bolivia OR
Brazil OR Chile OR Colombia OR Ecuador OR Paraguay OR Peru OR Uruguay OR Venezuela )
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Appendix 1: Continued

Appendix 1: Continued

Embase

(exp antiinfective agent/ OR Antibiotic.ti,ab,kw. OR Antibiotics.ti,ab,kw. OR Anti-biotic.ti,ab,kw.
OR Anti-biotics.ti,ab,kw. OR Antibacterial.ti,ab,kw. OR Anti-bacterial.ti,ab,kw. OR Anti-infective.
ti,ab,kw. OR Antiinfective.ti,ab,kw. OR Antitubercular.ti,ab,kw. OR Anti-tubercular.ti,ab,kw. OR
Anti-microbial.ti,ab,kw. OR antimicrobial.ti,ab,kw.)
AND
(exp community health nursing/ OR exp pharmacy/ OR non prescription drug/ OR (over-thecounter.ti,ab,kw. OR medicine seller* .ti,ab,kw. OR licensed chemical seller*.ti,ab,kw. OR private
pharmacy.ti,ab,kw. OR pharmacy shop*.ti,ab,kw. OR drug seller*.ti,ab,kw. OR drug outlet*.ti,ab,kw.
OR drug shop*.ti,ab,kw. OR drug store* .ti,ab,kw. OR medicine store*.ti,ab,kw. OR drug retailer*.
ti,ab,kw. OR medicine retailer*.ti,ab,kw. OR health station*.ti,ab,kw. OR health post*.ti,ab,kw. OR
community health center*.ti,ab,kw. OR community health centre*.ti,ab,kw. OR OTC.ti,ab,kw. OR
Nonprescription.ti,ab,kw. OR Non-prescription.ti,ab,kw.)
AND
(exp education/ OR Workshop*.ti,ab,kw. OR Training*.ti,ab,kw. OR Educational.ti,ab,kw. OR
education.ti,ab,kw. OR Intervention*.ti,ab,kw.)
AND
(developing country/ OR Algeria .ti,ab,kw. OR Egypt .ti,ab,kw. OR Libya.ti,ab,kw. OR Mauritania
.ti,ab,kw. OR Morocco.ti,ab,kw. OR Sudan.ti,ab,kw. OR Tunisia.ti,ab,kw. OR Angola .ti,ab,kw.
OR Botswana.ti,ab,kw. OR Lesotho.ti,ab,kw. OR Malawi.ti,ab,kw. OR Mauritius.ti,ab,kw. OR
Mozambique.ti,ab,kw. OR Namibia.ti,ab,kw. OR South Africa.ti,ab,kw. OR Zambia.ti,ab,kw. OR
Zimbabwe.ti,ab,kw. OR Cameroon.ti,ab,kw. OR Central African Republic.ti,ab,kw. OR Chad.
ti,ab,kw. OR Congo.ti,ab,kw. OR Equatorial Guinea.ti,ab,kw. OR Gabon.ti,ab,kw. OR Sao Tome.
ti,ab,kw. OR Prinicipe.ti,ab,kw. OR Benin.ti,ab,kw. OR Burkina Faso.ti,ab,kw. OR Cabo Verde.
ti,ab,kw. OR Gambia.ti,ab,kw. OR Ghana.ti,ab,kw. OR Guinea.ti,ab,kw. OR Guinea-Bissau.
ti,ab,kw. OR Liberia.ti,ab,kw. OR Mali.ti,ab,kw. OR Niger.ti,ab,kw. OR Nigeria.ti,ab,kw. OR
Senegal .ti,ab,kw. OR Sierra Leone.ti,ab,kw. OR Togo.ti,ab,kw. OR Burundi.ti,ab,kw. OR Comoros.
ti,ab,kw. OR Congo.ti,ab,kw. OR Djibouti.ti,ab,kw. OR Eritrea.ti,ab,kw. OR Ethiopia.ti,ab,kw. OR
Kenya.ti,ab,kw. OR Madagascar.ti,ab,kw. OR Rwanda.ti,ab,kw. OR Somalia.ti,ab,kw. OR Uganda.
ti,ab,kw. OR Tanzania.ti,ab,kw. OR Brunei .ti,ab,kw. OR China.ti,ab,kw. OR Hong Kong .ti,ab,kw.
OR Indonesia.ti,ab,kw. OR Malaysia.ti,ab,kw. OR Myanmar.ti,ab,kw. OR Papua New Guinea.
ti,ab,kw. OR Philippines.ti,ab,kw. OR Korea.ti,ab,kw. OR Singapore.ti,ab,kw. OR Taiwan .ti,ab,kw.
OR Thailand.ti,ab,kw. OR Viet Nam.ti,ab,kw. OR Bangladesh.ti,ab,kw. OR India.ti,ab,kw. OR Iran
.ti,ab,kw. OR Nepal.ti,ab,kw. OR Pakistan.ti,ab,kw. OR Sri Lanka.ti,ab,kw. OR Bahrain.ti,ab,kw. OR
Iraq.ti,ab,kw. OR Israel.ti,ab,kw. OR Jordan.ti,ab,kw. OR Kuwait.ti,ab,kw. OR Lebanon.ti,ab,kw.
OR Oman.ti,ab,kw. OR Qatar.ti,ab,kw. OR Saudi Arabia.ti,ab,kw. OR Syria.ti,ab,kw. OR Turkey.
ti,ab,kw. OR United Arab Emirates.ti,ab,kw. OR Yemen.ti,ab,kw. OR Cuba.ti,ab,kw. OR Dominican
Republic.ti,ab,kw. OR Guyana.ti,ab,kw. OR Haiti.ti,ab,kw. OR Jamaica.ti,ab,kw. OR Trinidad.
ti,ab,kw. OR Tobago.ti,ab,kw. OR Costa Rica.ti,ab,kw. OR El Salvador.ti,ab,kw. OR Guatemala.
ti,ab,kw. OR Honduras.ti,ab,kw. OR Mexico.ti,ab,kw. OR Nicaragua.ti,ab,kw. OR Panama.ti,ab,kw.
OR Argentina.ti,ab,kw. OR Bolivia .ti,ab,kw. OR Brazil.ti,ab,kw. OR Chile.ti,ab,kw. OR Colombia.
ti,ab,kw. OR Ecuador.ti,ab,kw. OR Paraguay.ti,ab,kw. OR Peru.ti,ab,kw. OR Uruguay.ti,ab,kw. OR
Venezuela .ti,ab,kw. OR ivory coast.ti,ab,kw.)
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Cochrane Central Register of Controlled Trials

Search Name: Antibiotics OTC intervention
Date Run: 10/10/2018 14:09:14
#1 MeSH descriptor: [Anti-Infective Agents] explode all trees
26905
#2	(Antibiotic or Antibiotics or Anti-biotic or Anti-biotics or Antibacterial or Anti-bacterial or
Anti-infective or Antiinfective or Antitubercular or Anti-tubercular or Anti-microbial or
antimicrobial):ti,ab,kw (Word variations have been searched)
36178
#3 #1 OR #2
48084
#4 MeSH descriptor: [Community Health Nursing] explode all trees
344
#5 MeSH descriptor: [undefined] explode all trees
0
#6 MeSH descriptor: [Nonprescription Drugs] explode all trees
187
#7	(over-the-counter or medicine seller* or licensed chemical seller* or private pharmacy or
pharmacy shop* or drug seller* or drug outlet* or drug shop* or drug store* or medicine store*
or drug retailer* or medicine retailer* or health station* or health post* or community health
center* or community health centre* or OTC or Nonprescription or Non-prescription):ti,ab,kw
(Word variations have been searched)
45795
#8 #4 OR #5 OR #6 OR #7
46008
#9 #3 AND #8
1600
#10	MeSH descriptor: [Developing Countries] explode all trees
799
#11	(Algeria or Egypt or Libya or Mauritania or Morocco or Sudan or Tunisia or Angola or Botswana
or Lesotho or Malawi or Mauritius or Mozambique or Namibia or South Africa or Zambia or
Zimbabwe or Cameroon or Central African Republic or Chad or Congo or Equatorial Guinea
or Gabon or Sao Tome or Prinicipe or Benin or Burkina Faso or Cabo Verde or Gambia or
Ghana or Guinea or Guinea-Bissau or Liberia or Mali or Niger or Nigeria or Senegal or Sierra
Leone or Togo or Burundi or Comoros or Congo or Djibouti or Eritrea or Ethiopia or Kenya or
Madagascar or Rwanda or Somalia or Uganda or Tanzania or Brunei or China or Hong Kong or
Indonesia or Malaysia or Myanmar or Papua New Guinea or Philippines or Korea or Singapore
or Taiwan or Thailand or Viet Nam or Bangladesh or India or Iran or Nepal or Pakistan or Sri
Lanka or Bahrain or Iraq or Israel or Jordan or Kuwait or Lebanon or Oman or Qatar or Saudi
Arabia or Syria or Turkey or United Arab Emirates or Yemen or Cuba or Dominican Republic
or Guyana or Haiti or Jamaica or Trinidad or Tobago or Costa Rica or El Salvador or Guatemala
or Honduras or Mexico or Nicaragua or Panama or Argentina or Bolivia or Brazil or Chile
or Colombia or Ecuador or Paraguay or Peru or Uruguay or Venezuela or Least Developed
Countr* OR Less Developed Countr* OR Under Developed Nation* OR Third-World Countr*
OR Third-World Nation* OR Developing Nation* OR Less-Developed Nation*):ti,ab,kw (Word
variations have been searched)
68733
#12 #10 OR #11
68819
#13 #9 AND #12
507
#14 MeSH descriptor: [Education] explode all trees
28851
#15	(Workshop* or Training* or Educational or education or Intervention*):ti,ab,kw (Word variations
have been searched)
246872
#16 #14 OR #15
249293
#17 #13 AND #
16 284
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Appendix 2 Detailed results for all outcomes
Author, publication year
[reference] & Topic

Outcome measure related to antibiotic use

Intervention group
(Before and after)

Control group
(Before and after)

Statistic

1. Adu-Sarkodie et al,
2000[21]

*Counselling on sexually transmitted infections
1. Asked details about discharge

58%

50%

NS

Syndromic management
of urethral discharge in
Ghanaian pharmacies

2. Asked when discharge first noticed

63%

56%

NR

3. Asked who may have given them infection

40%

25%

NS

4. Asked about other recent sexual contact

21%

17%

NS

5. Partner notification discussed

40%

21%

p<0.05

6. Asked about past condom use

8%

6%

NS

7. Counselled to use condoms

0%

13%

p=0.05

29%

21%

NS

9. Total correct drug dose

27%

13%

NS

10. Total acceptable drug provision

39%

18%

p<0.05

Overall effectiveness
3 out of 14 predefined
endpoints (21.4%) improved
after intervention
Interventions were effective
on < 50 of outcomes

*STI diagnosis and treatment
8. Given a diagnosis
*Appropriateness of treatment offered for Urethral discharge

*Appropriateness of treatment offered for Gonorrhoea
11. Total correct drug dose

41%

31%

NS

12. Total acceptable drug provision

76%

64%

NS

5

*Appropriateness of treatment offered for Chlamydia

2. Awor et al, 2014[29]
Increased Access to Care
and Appropriateness of
Treatment at Private Sector
Drug Shops with Integrated
Management
of Malaria, Pneumonia
and Diarrhoea

13. Total correct drug dose

32%

23%

NS

14. Total acceptable drug provision

41%

31%

NS

1. Malaria RDT used to make diagnosis

0%, 87.7%

0%, 0%

p< 0.0001

2. Malaria RDT used and ACT dispensed

0%, 70.4%

0%, 0%

p< 0.0001

0%, 75.3%

0%, 26.7%

p< 0.0001

*Management of children who had fever

*Management of children with cough & fast breathing (pneumonia)
(3 items)
3. Amoxicillin (5–7 days) dispensed
4. Respiratory timer used

0%, 54.8%

C: 0%, 0%

p< 0.0001

5. Respiratory timer used and amoxicillin dispensed

0%, 49.3

C: 0%, 0%

p< 0.000

0%, 77.3%

0%, 5.4%

p< 0.0001

17 out of 18 predefined
(94.4%) improved after
intervention
interventions were effective
on >50% of outcomes

*Management of children with diarrhea
6. ORS and zinc dispensed
*Treatment using antibiotics, ACTs and ORS/zinc

138

7. Children with pneumonia treated with amoxicillin (5–7 days)

0%, 75.3%

0%, 26.7%

PR-2.8 (2.0–3.9)

8. Children with pneumonia treated with cotrimoxazole

79.2%, 2.7

37.5%, 24.4%

PR- 0.07 (0.01–0.39)
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Appendix 2 Continued
Author, publication year
[reference] & Topic

Outcome measure related to antibiotic use

Intervention group
(Before and after)

Control group
(Before and after)

Statistic

2. Awor et al, 2014[29]

9. Overall antibiotic use

45.0%, 60.0%

65.1%, 73.5%

PR- 0.82(0.69–0.97)

10. Children with fever treated with ACT

16.2%, 80.7%

65.1%, 73.5%

PR- 0.82(0.69–0.97)

11. Children with diarrhea treated with ORS/zinc

0%, 77.3%

0%, 5.4%

PR- 12.8 (4.2–38.6)

Increased Access to Care
and Appropriateness of
Treatment at Private Sector
Drug Shops with Integrated
Management
of Malaria, Pneumonia
and Diarrhoea

Overall effectiveness

*Management of children who had fever
12. Malaria RDT used to make diagnosis

NR, 13.8%

NR%, 4.3%

PR- 3.2 (1.9–5.4)

13. Parasitological test for malaria performed

NR, 23.7%

NR, 19.1%

PR- 1.2 (1.0- 1.5)

14. Received Artemisinin combination therapy

33.6%, 50.4%

47.7%, 67.3%

PR- 0.74 (0.65–0.84)

15. Respiratory rate timer used

0%, 4.1%

0%, 0%

PR- NR

16. Cotrimoxazole treatment

43.5%, 21.0%

C: 65.2%, 55.8%

PR- 0.45 (0.27–0.74)

17. Amoxicillin treatment

31.5%, 25.6%

30.8%, 28.7%

PR- 0.82 (0.58–1.2)

0%, 6%

0%, 2.6%

PR- 2.3 (1.2–4.7)

1. Patients receiving an antibiotic as part of their prescription

69%

43%

p<0.05

2. Patients who received in adequate dose

30%

98%

p<0.01

3. Received requested steroids (3 items)

Baseline- 50%

Baseline- 47%

P= 0.6815

Post regulatory- 25%

Post regulatory- 44%

p= 0.0240

Post educational- 55%

Post educational - 71%

p= 0.1151

*Management of children with cough + fast breathing (pneumonia)

*Management of children with diarrhea
18. ORS and Zinc treatment

5

Summary of effectiveness score: 17/18 (94.4%); interventions were effective
on >50% of outcomes
3. Chalker 2001[22]
Improving antibiotic
prescribing

4. Ask for prescription

5. Asked no questions gave no advice (3 items)

140

Post peer review - 56%

Post peer review - 74%

p= 0.0639

Baseline- NA

Baseline- NA

-

Post regulatory- 2%

Post regulatory- 1%

p= 0.1768

Post educational- 6%

Post educational- 1%

p= 0.0705

Post peer review - 1%

Post peer review - 0%

P= 0.9761

Baseline- 51%

Baseline- 47%

P= 0.6176

Post regulatory- 43%

Post regulatory- 50%

p= 0.2818

Post educational- 77%

Post educational- 80%

p= 0.6518

Post peer review- 72%

Post peer review- 72%

p= 0.9610

2 out of 2 predefined
endpoints (100%) improved
after intervention
interventions were effective
on all outcomes
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Appendix 2 Continued
Author, publication year
[reference] & Topic

Outcome measure related to antibiotic use

4. Chalker et al, 2002[11],
Chalker et al, 2005[12] &
Chuc et al, 2002[25]
Multi component
intervention to improve
private pharmacy
dispensing practices

Vietnam

Intervention group
(Before and after)

Control group
(Before and after)

Statistic

Overall effectiveness
21 out of 29 predefined
endpoints (72.4%) improved
after intervention

Sexually transmitted disease: Urethral discharge
*Questions
1. Sexual activity

66%

43%

p= 0.80

2. Health of partner

34%

9%

p= 0.03

interventions were effective
on ≥ 50% of outcomes

*Advice
3. Condom use

61%

0%

p= 0.01

4. Partner notification

43%

5%

p= 0.04

5. Sell drugs

70%

57%

p= 0.73

6. Correct treatment

36%

0%

NR

7. About breathing

73%

39%

p= 0.10

8. About fever

75%

43%

p= 0.01

*Treatment (2 items)

*Simple upper respiratory infection
*Questions (2 items)

5

*Treatment (2 items)
9. Antibiotics

9%

36%

p= 0.02

10. Traditional medicine

57%

23%

p= 0.03

20%

61%

p= 0.02

0%

14%

p= 0.12

45%, 30%

39%, 42%

p=0.023

*Sell cefalexin with no prescription
11. Sell antibiotics
*Sell steroids with no prescription
12. Sell steroids
*ARI case management
13. Antibiotics dispensed
14. Questions related to breathing

11%, 30%

10%, 7%

p=0.006

15. Acceptable dugs

44%, 48%

33%, NR%

p=0.731

*STD case management
16. Advised client to go to a doctor

22%, 37%

20%, 18%

p=0.01

17. Question regarding sexual activity

22%, 30%

24%, NR

p=0.32

18. Advised condom use

1%, 7%

1%, NR

p=0.46

19. Correct symptomatic treatment

3%, 30%

4%, 19%

p=0.01

*Cefelexin request
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Outcome measure related to antibiotic use

Intervention group
(Before and after)

Control group
(Before and after)

Statistic

4. Chalker et al, 2002[11],
Chalker et al, 2005[12] &
Chuc et al, 2002[25]
Multi component
intervention to improve
private pharmacy
dispensing practices

20. Cefalexin Dispensed

95%, 56%

94%, 89%

p=0.002

21. Prescription request

0%, 21%

0%, 2%

p=0.009

1%, 18%

1%, 4%

p=0.002

Overall effectiveness

*Prednisolone request
22. Prescription request
23. Steroids dispensed

78%, 17%

73%, 58%

p=0.001

24. No drugs, NSAID or TM dispensed

20%, 83%

26%, 44%

p=0.001

25. Received requested antibiotics

Baseline- 99%

Baseline- 97%

P= 0.1625

26. Ask no questions gave no advice

27. Received requested steroids

28. Asked for prescription

29. Ask no questions gave no advice

Post regulatory- 98%

Post regulatory- 98%

p= 0.7389

Post educational- 69%

Post educational-90%

p= 0.0471

Post peer review- 71%

Post peer review- 95%

p= 0.0125

Baseline- 70%

Baseline- 73%

P=0.6027

Post regulatory- 77%

Post regulatory- 77%

p= 0.9597

Post educational- 45%

Post educational- 71%

p= 0.0025

Post peer review - 51%

Post peer review - 81%

p= 0.0028

Baseline- 78%

Baseline- 71%

P= 0.2930

Post regulatory- 63%

Post regulatory- 67%

p= 0.5456

Post educational- 29%

Post educational- 62%

p= 0.0011

Post peer review- 17%

Post peer review- 57%

p= 0.0001

Baseline- 1%

Baseline- 1%

P=0.5903

Post regulatory- 2%

Post regulatory- 2%

p= 0.9599

Post educational- 19%

Post educational- 5%

p= 0.0127

Post peer review- 18%

Post peer review- 5%

p= 0.0075

Baseline- 58%

Baseline-50%

P= 0.2488

Post regulatory- 34%

Post regulatory- 28%

p= 0.2919

Post educational- 23%

Post educational- 47%

p= 0.0032

Post peer review- 11%

Post peer review- 30%

p= 0.0014

Baseline- 50%

Baseline- 50%

5

Thailand
* Received requested antibiotics
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Post regulatory- 58%

Post regulatory- 67%

p= 0.3770

Post educational- 92%

Post educational- 95%

p= 0.4795

Post peer review- 88%

Post peer review - 92%

p= 0.5525
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[reference] & Topic

Outcome measure related to antibiotic use

Intervention group
(Before and after)

Control group
(Before and after)

Statistic

4. Chalker et al, 2002[11],
Chalker et al, 2005[12] &
Chuc et al, 2002[25]
Multi component
intervention to improve
private pharmacy
dispensing practices

* Ask no questions gave no advice

Post regulatory- 89%

Post regulatory- 91%

p= 0.5526

*Received requested steroids (3 items)

*Ask for prescription

*Asked no questions gave no advice (3 items)

5. Chowdhury, 2018 [30]
Effectiveness of an
educational intervention
to improve antibiotic
dispensing practices

Post educational- 87%

Post educational- 87%

p= 0.9447

Post peer review- 72%

Post peer review 81%

p= 0.1927

Baseline- 50%

Baseline- 47%

P= 0.6815

Post regulatory- 25%

Post regulatory- 44%

p= 0.0240

Post educational- 55%

Post educational - 71%

p= 0.1151

Post peer review - 56%

Post peer review - 74%

p= 0.0639

Baseline- NA

Baseline- NA

-

Post regulatory- 2%

Post regulatory- 1%

p= 0.1768

Post educational- 6%

Post educational- 1%

p= 0.0705

Post peer review - 1%

Post peer review - 0%

P= 0.9761

Baseline- 51%

Baseline- 47%

P= 0.6176

Post regulatory- 43%

Post regulatory- 50%

p= 0.2818

Post educational- 77%

Post educational- 80%

p= 0.6518

Post peer review- 72%

Post peer review- 72%

p= 0.9610

* Antibiotic dispensing and referral for acute respiratory infections (ARI)
1. Children with uncomplicated ARI

30%

21%

p=0.04

2. Children with complicated ARI

15%

17%

p=0.06

3. Children suggested to contact physicians for complicated ARI

70%

58%

p=0.03

4. Adults with uncomplicated ARI

48%

40%

p=0.01

5. Adults with complicated ARI

44%

78%

p=0.01

6. Adults suggested to contact physicians for complicated ARI- I:

38%,

24%

p=0.01

7. Antihistamine for Children-

33%,

32%

p=0.9

8. Antitussive for children-

17%

28%

p=0.01

Overall effectiveness

12 out of 29 predefined
endpoints (41.1%) improved
after intervention
interventions were effective
on < 50% of outcomes

*Symptomatic care drugs dispensing for children with uncomplicated ARI

9. Bronchodilator for children-

8%,

5%

p=0.2

10. Herbal cough syrup for children-

4%

4%

p=0.4

2%

0%

p=0.2

*Symptomatic care drugs dispensing for complicated ARI
11. Antihistamine for Children
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12. Antitussive for children

3%

3%

p=0.9

13. Bronchodilator for children

47%

45%

p=0.7

14. Steroid for Children

3%

1%

p=0.3
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[reference] & Topic

Outcome measure related to antibiotic use

Intervention group
(Before and after)

Control group
(Before and after)

Statistic

5. Chowdhury, 2018 [30]

15. Herbal cough syrup for children

1%

2%

p=0.3

48%,

64%

p=0.001

Effectiveness of an
educational intervention
to improve antibiotic
dispensing practices

Overall effectiveness

*Symptomatic care drugs dispensing for uncomplicated ARI
16. Antihistamine for adults
17.Antitussive for adults

30%,

24%

p=0.2

18. Bronchodilator for adults

2%,

2%

p=0.8

19.Steroid for adults

1%,

2%

p=0.6

20. Herbal cough syrup for adults

18%,

16%

p=0.7

*Symptomatic care drugs dispensing for complicated ARI
21. Antihistamine for adults

10%

22%

p=0.02

22. Antitussive for adults

7%

18%

p=0.01

23. Bronchodilator for adults

34%

41%

p=0.3

24. Steroid for adults

6%

12%

p=0.2

25. Herbal cough syrup for adults

7%

11%

p=0.4

* Drug sellers advice on ARI (3 items)

6. Garcia et al, 2003[26]

26. Recommended advice in ARI guidelines

5%

29%

p=0.01

27. Take antibiotics according to physicians prescription

11%

0%

p=0.01

28. Take antibiotics if not cured after initial treatment

39%

7%

p=0.001

29. Give nebulized bronchodilators to children with respiratory distress

7%

25%

p=0.001
19 out of 36 predefined
endpoints (52.8%) improved
after intervention

PILOT EVALUATION OF PHARMACY WORKERS ON ADHERENCE TO
GUIDELINES

Training pharmacy workers
*Evaluation of pharmacy excluding where intervention materials were seen
in recognition, management,
*Urethral discharge
and prevention of STDs
1. Recognition of STD symptoms

5

95%

81.7%

p=0.002

2. Adequate management of the Syndrome

82.5%

25%

p<0.001

3. Recommendations for use of condoms

85.8%

18.3%

p<0.001

4.Recommendations for treatment of partners

84.2%

1.7%

p<0.001

95%

53.8%

p<0.001

interventions were effective
on ≥ 50% of outcomes

*Genital ulcer
5. Recognition of STD symptoms
6. Adequate management of the Syndrome

67.5%

20.8%

p<0.001

7. Recommendations for use of condoms

55%

2.5%

p<0.001

8.Recommendations for treatment of partners

43.3%

0.8%

p<0.001

*Vaginal discharge
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Outcome measure related to antibiotic use

Intervention group
(Before and after)

Control group
(Before and after)

Statistic

6. Garcia et al, 2003[26]

9. Recognition of STD symptoms

38.3%,

21.7%

p<0.007

10. Adequate management of the Syndrome
Training pharmacy workers
11.
Recommendations for use of condoms
in recognition, management,
and prevention of STDs
12.Recommendations for treatment of partners

40%

20%

p=0.001

20.8%

2.5%

p<0.001

25%

10%

p=0.001

Overall effectiveness

*Pelvic inflammatory disease
13. Recognition of STD symptoms

46.7%

5.0%

p<0.001

14 Adequate management of the Syndrome

50%

9.7%

p<0.001

15. Recommendations for use of condoms

28.3%

0%

p<0.001

16.Recommendations for treatment of partners

44.2%

0%

p<0.001

MAIN EVALUATION OF PHARMACY WORKERS
*Urethral discharge (4 items)
17. Recognition of STD symptoms-

98%

75%

NR

18. Adequate management of the Syndrome

80%

30%

NR

19. Recommendations for use of condoms

55%

20%

NR

20. Recommendations for treatment of partners

50%

35%

NR

21. Recognition of STD symptoms-

98%

60%

NR

22. Adequate management of the Syndrome

80%

25%

NR

5

*Genital ulcer (4 items)

23. Recommendations for use of condoms

48%

10%

NR

24. Recommendations for treatment of partners

45%

10%

NR

50%

20%

NR

*Vaginal discharge
25. Recognition of STD symptoms
26. Adequate management of the Syndrome

70%

24%

NR

27. Recommendations for use of condoms

20%

0%

NR

28. Recommendations for treatment of partners

30%

10%

NR

*Pelvic inflammatory disease
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29. Recognition of STD symptoms

40%

0%

NR

30. Adequate management of the Syndrome

70%

20%

NR

31. Recommendations for use of condoms

10%

0%

NR

32. Recommendations for treatment of partners

30%

0%

NR

33. Recognition of STD symptoms

29%

142%

p<0.001

34. Adequate management of the Syndrome

22%

81%

p=0.003
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7. Kafle et al, 1998[27]

Outcome measure related to antibiotic use

Intervention group
(Before and after)

Control group
(Before and after)

Statistic

35. Recommendations for use of condoms

9%

27%

p=0.012

36. Recommendations for treatment of partners

15%

46%

p=0.004

History taking, advice- giving, and referral for practice for diarrhoea

*Adequacy of history taking
Action-Oriented Training
and/or Mailed Print Material 1. Excellent or Goodon Retailer Practices
2. Fair3. Poor

5.8%, 2.6%

1.2%, 2.5%

NS

5.8%, 0%

4.7%, 0%

NS

88.4%, 97.4%

94.1%, 97.5%

NS

Overall effectiveness

9 out of 68 predefined
endpoints (13.2%) improved
after intervention
interventions were effective
on < 50% of outcomes

*Advice giving practice
4. Yes (Total)

22.1%, 21.3%

23.3%, 15.0%

NS

5. Fluid /feeding

10.1%, 21.3%

10.5%, 16.3%

NS

6. Drug effects information

0%, 0%

0%, 0%

NS

7. Re-consultation

12.8%, 3.8%

10.5%, 1.3%

NS

5.9%, 11.3%

2.3%, 11.3%

NS

9. Number of drugs per customer

6%, 1.4%

1.6%, 1.1%

NS

10. ORS dispensed

37.1%, 36.0%

33.7%, 17.5%

NS

*Referral practice
8. Refer

5

*Dispensing practices for diarrhoea

11. Antimicrobial product dispensed

55.8%, 45%

59.3%, 30%

NS

12. Single antimicrobial dispensed

45.3%, 544%

45.3%, 30%

NS

13. Multiple antimicrobials dispensed

10.5%, 3.8%

14%, 3.8%

NS

14. Antidiarrheal product dispensed

45.3%, 33%

44.2%, 47.5%

NS

15. No drug dispensed-

4.7%, 10%

2.3%, 8.8%

NS

5.8%, 38.4%

15.1%, 21%

p=0.004

Knowledge, Dehydration, ORS and Referral for Diarrhoea
*Mild dehydration- (3 items)
16. Excellent or Good
17. Fair

0%, 12%

0%, 0%

NS

18. Poor

87.2%, 53.5%

73.3%, 65.1%

p=0.008

*Severe dehydration (3 items)
19. Excellent or Good

19.7%, 24.5%

11.6%, 20.9%

NS

20. Fair

36.0%, 45.3%

31.4%, 38.4%

NS

21. Poor

43%, 23.3%

44.2%, 27.9%

NS

*ORS (3 items)
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Outcome measure related to antibiotic use

Intervention group
(Before and after)

Control group
(Before and after)

Statistic

7. Kafle et al, 1998[27]

22. Excellent or Good

9.3%, 4.7%

8.1%, 4.7%

NS

23. Fair
Action-Oriented Training
24.
Poor
and/or Mailed Print Material
on Retailer Practices
*Referral (3 items)
25. Two or more feature

83.7%, 86%

81.4%, 87.2%

NS

4.7%, 2.3%

8.1%, 1.2%

NS

7%, 7%

8.2%, 10.5%

NS

26. One feature

16.3%, 57%

16.3%, 34.9%

p=0.012

27. Zero feature

76.7%, 36%

75.6%, 54.7%

p=0.043

28. Good or fair

3.5%, 8.8%

4.7%, 2.5%

NS

29. Poor

96.5%, 91.2%

95.3%, 97.5%

NS

Overall effectiveness

History taking, advice giving, and referral for Pneumonia (3 items)
*Adequacy of history taking (2 items)

*Advice giving practice
30. Yes (Total)

18.6%, 32.5%

4.7%, 2.5%

NS

31. Fluid /feeding

2.3%, 7.5%

5.3%, 5%

NS

32. Re-consultation

4.7%, 12.5%

2.3%, 7.5%

NS

8.1%, 16.3%

4.6%, 16.3%

NS

1.8%, 1.6%

1.5%, 1.3%

NS

5

*Referral practice
33. Refer
*Dispensing Practices for Pneumonia
34. Number of drugs per customer
35. Antibacterials

18.6%, 28.8%

32%, 17.5%

p = 0.003

36. Co-trimoxazole

8.1%, 17.5%

7.0%, 8.8%

NS

37. Cold Prepration

17.5%, 21.3%

25%, 26.3%

NS

38. Analgesics/Antipyretics

8.1%, 15%

12%, 10%

NS

5.8%, 16.3%

4.7%, 18.8%

NS

*Pattern of Drug Dispensing
39. No drug dispensed
40. Cold preparations only

10.5%, 12.5%

14%, 18.8%

NS

41. Antibacterial only

5.8%, 10%

11%, 3.8%

p = 0.018

42. Other drugs and

62.8%, 37.5%

49%, 41.3%

p= 0.041

Retailer Knowledge, Pneumonia and Referral for ARI
*Mild ARI
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43. Good or fair

97.7%, 93%

90.7%, 86.1%

NS

44. Poor

2.3%, 0%

: 8.1%, 4.7%

NS

155

CHAPTER 5

ANTIBIOTIC ACCESS AND USE IN RURAL GHANA: EVIDENCE OF INTERVENTIONS TO IMPROVE ACCESS AND USE

Appendix 2 Continued
Author, publication year
[reference] & Topic

Outcome measure related to antibiotic use

7. Kafle et al, 1998[27]

*Severe ARI

45. Good or fair
Action-Oriented Training
and/or Mailed Print Material 46. Poor
on Retailer Practices
47. Referral

48. Two or more features

49. One feature

50. Zero feature

History taking, advice giving, and referral for pregnancy
*Adequacy of history taking
51. Excellent or Good

52. Fair

Control group
(Before and after)

Statistic

53.5%, 62.8%

51.1%, 46.5%

NS

45.3%, 27.9%

27.9%, 52.3%

30.2%, 31.4%

41.9%, 16.3%

14%, 13.8%

46.5%, 50%

40.7%, 39.5%
29%, 46.5%

11.6%, 19.8%

59.3%, 33.7%

10.5%, 6.3%

43%, 37.5%

NS

NS

NS

NS

NS

39.5%, 36.3%

46.5%, 56.3%

NS

54. Yes (Total)

27.9%, 33.8%

25.6%, 23.8%

NS

55. Eating advice

56. TT vaccine advice

57. Regular check-up advice

7%, 11.3%

2.3%, 8.8%

14%, 13.8%

7%, 8.8%

2.3%, 6.3%

14%, 6.3%

NS

NS

3.5%, 2.5%

2.3%, 2.5%

NS

59. Refer

16.6%, 20%

11.6%, 15%

NS

*Dispensing Practices for pregnancy
60. Number of drugs per customer

61. No of drugs dispensed

62. Iron prep. All types

Retailer Knowledge, ARI and Referral for ARI
*Drug use

63. Good or fair

64. Fair

1.1%, 1%

9.3%, 13.8%

69.8%, 73.8.5%

34.9%, 41.9%

57%, 46.5%

1.2%, 1.2%

1.6%, 5%

75.6%, 88.8%

26.7%, 32.6%

55.8%, 53.5%

NS

NS

NS

NS

NS

65. Poor

5.8%, 2.3%

10.5%, 4.7%

NS

66. Two or more features

33.8%, 54.7%

36%, 30.3%

p= 0.009

-Referral

5

NS

58. Drug effect information

*Referral practice

Overall effectiveness

NS

53. Poor

*Advice giving practice
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Intervention group
(Before and after)

67. One feature

19.8%, 24.4%

22.1%, 12.8%

NS

68. Zero feature

46.5%, 20.9%

41.9%, 57.0%

p= 0.000
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Outcome measure related to antibiotic use

Intervention group
(Before and after)

Control group
(Before and after)

Statistic

Overall effectiveness

8. Kafle et al, 2001[34]

*Prescribing practices for Diarrhoea in Children
16%, 5%

p=0.006)

1.1%, 0%

p=NS

out of 32 predefined
endpoints (13.2%) improved
after intervention

Test of strategies for
implementing STS in
improving use of drugs

1. ORS alone

17.9%, 53.6%

2. ORS + Antidiarrhoeals

0%, 0%

3. ORS + Antimicrobials

53.6%, 28.6%

61.4%, 75%

p=NS

4. ORS+ other drugs

0%, 14.3%

8%, 1.7%

p=0.017)

5. Antidiarrheal alone

0%, 0%

0%, 0%

p=NS

6. Antimicrobials + other drugs

28.6% 3.6%

11.4%, 18.3%

p=NS

5.3%, 10.9%

25.7%, 0%

p=0.016

interventions were effective
on < 50% of outcomes

*Prescribing ractices for Pneumonia in Children
7. Cotrimoxazole alone
8. Cotrimoxazole + Paracetamol

31.6%, 58.9%

37.1%, 63.6%

p=0.043

9. Cotrimoxazole + other drugs

5.3% 7.8%

8.6%, 9.1%

p=NS

10 Amoxycillin alone

0%, 0%

2.9%, 0%

p=NS

11. Amoxycillin + Paracetamol

15.8%, 6.2%

0%, 4.5%

p=NS

12. Amoxycillin + other drugs

5.3%, 3.9%

0%, 4.5%

p=NS

13. Antibiotics other than Amoxycillin and co-trimoxazole

36.8%, 12.4%

25.7%, 18.2%

p=NS

14. Antibiotics:

92.9%, 37.5%

60%, 54.5%

p=NS

15. Paracetamol alone

7.1%, 45.8%

40%, 27.3%

p=0.005

16. Other drugs

0%, 16.7%

0%, 18.2%

p=NS

22.7%, 10.5%

26.5%, 19.7%

p=NS

5

*Practices for No Pneumonia in Children (3 items)

*Prescribing practices for ARI (1 item)
17. Cold/cough preparations in ARI
*Prescribing ractices for Scabies (5 items)
18. Benzylbenzoate alone

12.5%, 23.2%

14.8%, 5.3%

p=0.007

19. Benzylbenzoate + antibiotic

34.1%, 21.1%

36.3%, 40.7%

p=NS

20. Benzylbenzoate + other drugs

34.1%, 38.9%

16.9%, 28%

p=NS

21. Antibiotics + other drugs

17.1%, 16.8%

26.8%, 26%

p=NS

22. Other drugs

2.4%, 0%

4.9%, 0%

p=NS

*Prescribing practices for Pyrexia of Unknown Origin (8 items)
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23. Paracetamol alone

5.9%, 36.1%

0%, 0.5%

p=0.025

24. Paracetamol + other

35.5%, 46.2%

6. 7%, 2.1%

p=NS

25. Antibiotics alone

5.9%, 0%

0%, 3.6%

p=NS

26. Antibiotics + other drugs

47.1%,13.3%

66.7%, 77.6%

p=NS
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Outcome measure related to antibiotic use

Intervention group
(Before and after)

Control group
(Before and after)

Statistic

27. Aspirin alone

0%, 1.9%

0%, 0.5%

p=NS

28. Aspirin + other drugs

0%, 0.6%

0%, 0%

p=NS

29. Antimalarials alone

5.9%, 1.9%

20%, 1.6%

p=NS

30. Antimalarial + Antibiotics

0%, 0%

6.7%, 14.1%

p=NS

Overall effectiveness

*Average number of drugs and percentages of antibiotics

9. Kitutu, 2017[31]

31. Average number of drugs per encounter:

2.2%, 2.2%

2.4%, 2.6%

p<0.05

32. Encounters receiving antibiotic

54%, 54%

56%, 67%

p=NS

*Appropriate treatment for childhood conditions

1. uncomplicated malaria
Integrated community case
2.
pneumonia symptoms
management by drug sellers
3. Non‑bloody diarrhea

65.3%,-51.9%

38.5%, -59.6%

p=0.009

56.1%, -0.4%

56.9%, -55.8%

p=0.001

53%, -11.8%

10.1%, -16%

p=0.687

*Provision of ACTs, amoxicillin DT and diarrhea treatment
4. Provision of ACTs for suspected uncomplicated malaria

46.2%, 92.6%

30%, 53.6%

p=0.090

5. Provision of DT amoxicillin for suspected pneumonia symptoms

4.8%, 93.2%

3.1%, 0%

p<0.001

6. Provision of diarrhea treatment for non-bloody diarrhea

65.3%, 58%

49%, 24.6%

p=0.397

10 out of 16 predefined
endpoints (62.5%) improved
after intervention
interventions were effective
on ≥ 50% of outcomes

5

* Uptake of diagnostic testing for uncomplicated malaria, pneumonia
symptoms and fever
7. Malaria RDTs-

18.5%, 47.8%

23.6%, 0.39%

p<0.001

8. Respiratory timmer

0%, 60.1%

0%, 0%

p<0.001

9. Thermometer

85%, 28.3%

32.4%, 10.9%

p=0.001

10. No investigation done

53.6%, 13.8%

43.5%, 57.2%

p<0.013

* Adapted integrated community case management on antimicrobial
medicine use (6 items)
linear trend
11. DT Amoxycillin

54%, 50%

p=0.001

12. ACTs

37%, 29%

p<0.001

13. Either ACTs, DT Amoxycillin or Both

80%, 70%

p<0.001

14. DT Amoxycillin

56%, 33%

p=0.587

15. ACTs

42%, 10%

p=0.674

16. Either ACTs, DT Amoxycillin or Both

81%, 50%

p=0.769

Nonlinear trend
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Author, publication year
[reference] & Topic

Outcome measure related to antibiotic use

Intervention group
(Before and after)

10. Mandal, 2013[32]

1. Average number of fixed dose combinations prescribed per encounters

2. Average number of medicines prescribed per encounters
Improving use of Medicines
in the Community Through 3. Percentage of prescriptions for generics
Interventions for Cost
4. Percentage of prescriptions for antibiotics
Effective Treatment
5. percentage of prescriptions for vitamin tonics
6. Percentage of prescriptions for injections

Control group
(Before and after)

Statistic

Overall effectiveness

1.13%, 0.338%/

p=NR

2.84%, 2.81%

p=NR

Level of significance were
not reported

0%, 22.78%

p=NR

54.33%, 34.66%

p=NR

16%, 12%

p=NR

3.66%, 0.33%

p=NR

11. Nsimba, 2007[33]

*Knowledge on medicines dispensed

Assessing the impact of
educational intervention

1. Give ORS for Diarrhoea

90%

70%

p<0.01

2. Give cotrimoxazole for all types of diarrhea

20%

22%

p<0.01

3. Give antidiarrhoeals for diarrhoea

45%

45%

p=NS

4. Give ampicillin syrup for simple cough

40%

55%

p<0.01

5. Sponge bath for fever

100%

95%

p= NS

6. Give paracetamol for children with high fever

95%

75%

p<0.01

7. Give aspirin for children with high fever

35%

70%

p<0.01

8. Give SP to children with fever

70%

40%

p<0.01

9. Continued giving antipyretics even if fever has been relieved

80%

80%

p= NS

10. Give any antibiotics for colds

55%

60%

p=NS

11 out of 15 predefined
endpoints (73.3%) improved
after intervention
interventions were effective
on ≥ 50% of outcomes

5

*Dispensing practices ( 5 items)

12. Ross-Degnan, 1996 [28]
The impact of face-to-face
educational outreach on
diarrhoea treatment in
pharmacies

11. dispensed Sulfadoxine/pyrimethamine

85%

55%

p<0.01

12. Received an approved drug and correct instructions

40%

13%

p<0.01

13. Asked about the child’s age from their clients

95%

60%

p<0.01

14. Asked about symptoms

65%

20%

p<0.01

15. Asked about duration of child’s illness

59%

15%

p<0.01

Kenya and Indonesia Total: 16 items
*Impact of training on drug sales
1. Sale of ORS to treat diarrhea

19%, 42%

26%, 23%

+26 [-1%, 53%]

2. Sale of Antldlarrhoeals to treat diarrhea

36%, 31%

62%, 64%

-7 [-27%, 13%]

*Impact of training on knowledge

162

3. Total knowledge score

4.6, 5.49

p<0.01

4. Fluid loss is the reason diarrhoea is dangerous

0.80, 0.81

NS

5. ORS replaces lost water and minerals

0.80, 0.86

NS

6. Signs of bacterial etiology

1.54, 1.72

p<0.05

10 out of 16 predefined
endpoints (62.5%) improved
after intervention
interventions were effective
on ≥ 50% of outcomes
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Author, publication year
[reference] & Topic

Outcome measure related to antibiotic use

Intervention group
(Before and after)

Control group
(Before and after)

Statistic

12. Ross-Degnan, 1996 [28]
The impact of face-to-face
educational outreach on
diarrhoea treatment in
pharmacies

7. Antibiotics useful only to treat diarrhea

0.34, 0.54

p<0.01

8. Antidiarrhoeals never useful

0.58, 0.95

p<0.01

9. When to refer-

1.76, 2.21

p<0.01

10. Average history questions

1.34, NR

NS

11. Ask about blood in stool

20%, NR

NS

12. Ask about presence of fever

17%, NR

NS

13. Ask about presence of vomiting

12%, NR

NS

14. Discuss signs of dehydration

0%, NR

p<0.05

Overall effectiveness

*Impact of training on communication (5 items)

Indonesia only : 2 items
*Impact of training on drug sales (2 items)

13. Valimba et al, 2014[3]
Engaging the private
sector to improve
antimicrobial use

15. Sale of ORS to treat diarrhea

40%, 74%

40%, 53%

+21 [3%, 39%]

16. Sale of Antldlarrhoeals to treat diarrhea

69%, 40%

64%, 55%

-20 [-39%, -3%]

1.Dispensing practices

67%, 91%

p=0.0001

2. Name of medicine

38%, 88%

p<0.05

3. What condition medicine treats

15%, 85%

p<0.05

4. How to take medicine

96%, 100%

NR

5. When to take medicine-

94%, 98%

NR

6. Proper dose-

73%, 95%

p<0.05

7. Proper storage-

55%, 92%

p<0.05

8. Importance of completing course-

55%, 100%

p<0.05

9. Not drinking alcohol-

49%, 71%

p<0.05

10. Possible side effects-

47%, 77%

p<0.05

11. Customers who knew drug dose

93%, 98%

NR

12. Customers who knew drug dosage

71%, 95%

p<0.05

13. Customers who knew treatment course:

68%, 100%

p<0.05

14. Did not dispense antibiotics for non-bloody diarrhea

63%, 88%

p = 0.0002

15. Did not dispense antibiotics for acute upper respiratory infection

73%, 89%

p = 0.0088

*Provision of counseling information

17 out of 21 predefined
endpoints (81.0%) improved
after intervention
interventions were effective
on ≥ 50% of outcomes

*Customers’ knowledge of how to take dispensed medicines

*Appropriate treatment of common health conditions (2 items)

* Listing factors contributing to antimicrobial resistance
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Author, publication year
[reference] & Topic

Outcome measure related to antibiotic use

Intervention group
(Before and after)

Control group
(Before and after)

Statistic

16. Incomplete course

88%, 100%

p<0.05

17. Insufficient amount of medicine

66%, 89%

p<0.05

18. Poor quality of medicine

49%, 74%

p<0.05

19. Wrong medicine

44%, 91%

p<0.05

20. Nonadherence

7%, 3%

NR

21. Take someone else’s medicine

6%, 94%

p<0.05

Overall effectiveness

5
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Appendix 3 D
 etails of study interventions, stakeholder involvement,
and analyses performed for developing interventions,
and determinants of success
Author, publication year
[reference] & Topic

Details of interventions as described in the paper

1. Adu-Sarkodie et al, 2000[21]

I:
* “…1 day training course which covered history taking and
examination, therapy, condom promotion, partner notification,
health education and counselling, and STI record keeping
using the syndromic approach”

Syndromic management of urethral
discharge in
Ghanaian pharmacies

Stakeholder involvement in
intervention/ development
(text as included in the paper)

Determinants analysis
performed for developing
intervention (text as
included in the paper)

Determinant of (+) success
or (-) failure from sub group
analysis or discussions (text as
included in the paper)

C:
No training (routine care)
2. Awor et al, 2014[29]
Increased Access to Care and
Appropriateness of Treatment at
Private
Sector Drug Shops with Integrated
Management of Malaria, Pneumonia
and Diarrhoea

I:
* Provision of dose specific pre-packaged and subsidized drugs
and diagnostics to registered drug shops drugs (artemisinin
combination therapy; amoxicillin tablets; low osmolar oral
rehydration solution (ORS) and zinc sulphate tablets) and
diagnostics (malaria RDTs; respiratory timers and diagnostic
algorithms/charts) to registered drug shops drugs
* Training of drug shop attendants
“… 5-day training on how to use the diagnostics and dispense
pre-packaged drugs including daily clinical sessions in a
public health facility… drug shop attendants were trained to
perform RDTs in each fever case and count respiratory rate
in each case of cough with fast/difficult breathing prior to
dispensing the appropriate recommended treatment.”

“The community awareness
campaign in the intervention
district was conducted
by Population Services
International /Programme for
accessible health
communication and education
in Uganda”

5

* A community awareness campaign.
“This included branding of the drug shops, communicating
with caretakers of children and providing information at
markets, public gatherings and on community radios, on
appropriate care-seeking”
C:
Usual care/current practices
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Author, publication year
[reference] & Topic

Details of interventions as described in the paper

Stakeholder involvement in
intervention/ development
(text as included in the paper)

3. Chalker 2001[22]

I:
* Conditional equipment donation
“Each donation (drug money & basic medical equipment) was
conditional on the districts providing adequate supervision
and that the supervision showed that the CHS had improved
its antibiotic prescribing practices, following the agreed
standard treatment guidelines, and had improved their
bookkeeping”

“The Provincial People’s
Committee took an active
role throughout, with the
Provincial Health Office mainly
responsible for organizing the
study. District health officers
joined in voluntarily, supplying
their own staff for monthly
supervision of the CHSs, in an
effort to upgrade the quality of
care at CHSs. The Hai Phong
School for Health Workers
played an active role in
retraining of commune health
workers, as did specialists from
the Ministry of Health”

Improving antibiotic prescribing

*Standard treatment guideline
“Health workers assisted in devising standard treatment
guidelines and a short
essential drugs list (of around 30 drugs), and they received
retraining”
* Regular supervision “each community health station was
monitored monthly by district
Supervisors”. “The supervisor also collected the details of the
treatment recorded in the outpatient book and the number
of patients seen that month” The supervisors discussed the
results with the commune health workers.
* Workshops for clinical staff of community health station
accountant and Commune People’s Committee, district
supervision team

“Health workers assisted in
devising standard treatment
guidelines and a short essential
drugs list (of around 30 drugs),
and they received retraining”

Determinants analysis
performed for developing
intervention (text as
included in the paper)

Determinant of (+) success
or (-) failure from sub group
analysis or discussions (text as
included in the paper)
Mentioned in discussion
+“This extensive coverage
was possible because it was a
health systems research project,
performed in collaboration with
policy-makers who had their
own priority of ensuring equity
throughout the province”
+“Having respected civil and
health leaders publicly pledging
themselves to the importance
of rational prescribing, together
with the use of television and
radio programmes and posters,
was a form of persuasion.
The equipment promised
conditionally over nine months
acted as a powerful and
continuous incentive. Coercion
was applied, as all health
workers knew which CHSs had
poor prescribing results and
were alerted each time a district
failed to supervise properly”

Provincial, district, and commune civic and health leaders
signed publicly a contract, pledging their commitment to carry
out their responsibilities
The campaign included posters, leaflets, and radio and TV
programmes
C:
Routine care at baseline
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Author, publication year
[reference] & Topic

Details of interventions as described in the paper

Stakeholder involvement in
intervention/ development
(text as included in the paper)

4. Chalker et al, 2002[11], Chalker et
al, 2005[12] & Chuc et al, 2002[25]

Vietnam and Thailand
I:
* Regulation enforcement
“Inspectors checked the availability of steroids and steroid
prescriptions (if the drug was found) and gave instructions to
the seller on the respective regulations. A warning was given
about the consequences of violation of the regulations”

“…was designed in
cooperation with pharmacists
who have worked in private
pharmacies as well as with
the Health Authorities and
the Pharmacy Association in
Hanoi”

+“In Bangkok, the regulatory
intervention focused on
the illegality and threat of
conviction for dispensing
steroids without a prescription
and was successful in changing
behaviour.

“Intervention pharmacies were visited twice by two inspectors.
A summary of the regulations on prescription-only medicine,
a letter from the provincial health bureau, and an example of
good labelling were handed out to each pharmacy”

“Core research members with
a local pharmacologist and
two clinicians developed the
pharmacy treatment guidelines
for the four tracer conditions”

+“One possibility for the relative
effectiveness of the educational
intervention in Hanoi is that
at baseline, those from Hanoi
were less knowledgeable than
their counterparts in Bangkok,
so the educational intervention
provided them with knowledge
that they did not possess before”

Multi component intervention to
improve private pharmacy practice
(Three papers reported findings on
different outcomes from the same
study)

* Education
-Pharmacy owners and the pharmacy assistants received a
two-day seminar on case management and rational use of
drugs.
- pharmacists who did not attend the seminar were visited
individually for a two-hour, face-to-face training
* Peer influence: peer review
-Peer facilitators were identified during the educational
intervention sessions.
-pharmacies were invited for lectures and games, which
facilitated relationship building as well as discussing the
setting up of peer groups
-Case management forms were prepared for the pharmacy
staff to discuss and continuously assess their own practice.
C:
Usual services

172

“…the experiment was
supported, planned and
conducted together with Hanoi
Pharmacy Association and
Hanoi Health Bureau”
“In both cities, each
intervention was developed
together with pharmacists
who have worked locally
in private pharmacies, the
health authorities, and the
pharmacist’s professional
societies”
“In both Hanoi and Bangkok,
in their different way,
professional societies were
active in compiling the
educational package, teaching
it, establishing and partaking
in the peer-review process, and
giving it their
credibility”

Determinants analysis
performed for developing
intervention (text as
included in the paper)

Determinant of (+) success
or (-) failure from sub group
analysis or discussions (text as
included in the paper)

+“We can hypothesize that the
most important factor for change
in the Bangkok environment
is the willingness, witnessed
by volunteering for such
interventions. Hence, the most
productive way forward would
not be to select pharmacies
at random, but to ask for
volunteers and focus efforts on
these shops first”
-“In Hanoi, the regulatory
intervention was less focused and
less threatening of sanctions and
showed no immediate change of
behaviour”
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Author, publication year
[reference] & Topic

Details of interventions as described in the paper

Stakeholder involvement in
intervention/ development
(text as included in the paper)

Determinants analysis
performed for developing
intervention (text as
included in the paper)

Determinant of (+) success
or (-) failure from sub group
analysis or discussions (text as
included in the paper)

5. Chowdhury, 2018 [30]

I:
* Development of guidelines
“…we developed guidelines for drug sellers on the
management of ARI, in consultation with stakeholders
and local subject matter experts... The guidelines provided
information on the classification of ARI as complicated or
uncomplicated among children and adults, and what drug
sellers should offer customers: (1) self-care advice, (2)selfcare advice and medication, or (3) referral to a physician or
hospital”

“After conducting the
baseline survey and analyzing
the data, we developed
guidelines for drug sellers on
the management of ARI, in
consultation with stakeholders
and local subject matter
experts. Consultants included
a panel of pediatric and adult
respiratory medicine specialists,
respiratory illness research
scientists from International
Centre for Diarrhoeal Disease
Research, Bangladesh (icddr,b),
the WHO project manager for
the Integrated Management of
Childhood Illness (IMCI) and
the Director of the Institute of
Epidemiology, Disease Control
& Research (IEDCR) of the
Government of Bangladesh”

“ After conducting the
baseline survey and analyzing
the data, we developed
guidelines for drug sellers on
the management of ARI, in
consultation with stakeholders
and local subject matter
experts…The guidelines
provided information on
the classification of ARI as
complicated or uncomplicated
among children and adults,
and what drug sellers should
offer customers: (1) self-care
advice, (2) self-care advice and
medication, or (3) referral to a
physician or hospital”

Results from post-intervention
survey and mentioned in the
discussion:
-“To avoid a negative impact
on their business and their
relationship with their customer
base, it appeared drug sellers
were reluctant to suggest referral
as they were concerned that
patients may go to another
pharmacy to seek further health
care”

Effectiveness of an educational
intervention
to improve antibiotic dispensing
practices

* Educational intervention (training manuals, posters, leaflet
on ARI treatment algorithm)
“…one-day group training in the local language (Bengali)
for all the drug sellers from the 100 selected pharmacies. We
conducted six group trainings with approximately 25–40
drug sellers in each group. We also provided drug sellers a
laminated poster with the ARI management algorithm to hang
in their pharmacies, laminated cards with the algorithm and
training manuals about the guidelines to remind them of the
recommended practices’’

“…had developed the
guidelines for this study
purpose in collaboration with
partners from the Government
of Bangladesh”

-“In addition, drug sellers
believed that refusal to dispense
drugs would have a negative
impact on their relationship with
customers and decrease profits”

5

-“Drug sellers cited perceptions
of customer dissatisfaction in
addition to potential negative
impact on their business as
the key barriers to following
the guidelines. Drug sellers
asserted that customers expected
antibiotics for rapid cure.
Although none of our staff
requested antibiotics, drug sellers
seemed to assume that customers
wanted antibiotics”
-“Furthermore, lack of awareness
among the customers about the
appropriate use of antibiotics
might be an important driver of
inappropriate dispensing”
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Author, publication year
[reference] & Topic

Details of interventions as described in the paper

6. Garcia et al, 2003[26]

I:
* Seminars/Training
“…a pharmacist and midwife team used a seminar syllabus
and flipcharts for didactic teaching, which was followed by
interactive discussion of practical approaches to be used in
pharmacies. Participants received certificates upon completion
of the course”

Training pharmacy workers in
recognition, management, and
prevention of STDs

Stakeholder involvement in
intervention/ development
(text as included in the paper)

Determinants analysis
performed for developing
intervention (text as
included in the paper)

Determinant of (+) success
or (-) failure from sub group
analysis or discussions (text as
included in the paper)

* Provision of merchandise and educational materials
“Pharmacies that completed training, were accredited
and included it in a follow-up programme, provided and
periodically restocked merchandise and educational materials”
* Referral Networks
“Physicians who completed training and subsequently
received satisfactory evaluations by standardized simulated
patients were invited to join a referral network”
* Monthly follow-up visits
“…a pharmacist and midwife…made monthly follow-up visits
for six months to all certified pharmacies, referral physicians,
and health centres within their district. …they discussed STD/
HIV prevention and provided and replenished materials for
the project, including materials for pharmacies and materials
for clients…newsletter containing information about AIDS and
STDs, with profiles of certified trainees, were published during
the study and distributed”

5

C:
* One day seminar on treatment of diarrhea
7. Kafle et al, 1998[27]
Action-Oriented Training and/or
Mailed Print Material on Retailer
Practices

I-1:
* Small group training
-Co-facilitated by available local health provider in the health
facility
-Two to three days
-Limited content, but repeated in different ways
-role play, case study, interactive discussion”
*Reinforcement materials
-Well-indexed course reference manual
-Flip chart (key elements of history-taking, dispensing, advice,
referral, and key messages
aimed at customers)
-Posters with the key messages from WHO and UNICEF
on harmful effects of using drugs in diarrhoea, and proper
management of diarrhoea.

176

“A course contents for the
training programme developed
by the Investigators was
discussed and finalised
by a group comprised of
Director General of Health
Services; Director General
of Department of Drug
Administration; Directors of
Logistic Management Division,
Child Health Division and
National Health Training
Division; Head of the obstetrics
and Gynaecology Department,
Institute of Medicine; Secretary
General of Nepal Chemist and
Druggist Association”
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Author, publication year
[reference] & Topic

Details of interventions as described in the paper

Stakeholder involvement in
intervention/ development
(text as included in the paper)

7. Kafle et al, 1998[27]

I-2:
* Audit & feedback
-Using retailer-specific data from surrogate customer
encounters
-Feedback sent by registered mail
-Individual feedback comparing retailers’ own practice with
colleagues and expected good
practice
-Feedback presented in clear format

“A course contents for the
training programme developed
by the Investigators was
discussed and finalised
by a group comprised of
Director General of Health
Services; Director General
of Department of Drug
Administration; Directors of
Logistic Management Division,
Child Health Division and
National Health Training
Division; Head of the obstetrics
and Gynaecology Department,
Institute of Medicine; Secretary
General of Nepal Chemist and
Druggist Association”

Action-Oriented Training and/or
Mailed Print Material on Retailer
Practices

I-3:
* Mailed printed materials
-Educational materials used in the training programme
(photocopy of course reference
manual, flip chart and posters)”
C:
Routine care
8. Kafle et al, 2001[34]
Test of strategies for implementing
STS in improving use of drugs

I:
* Action-oriented, small group, face to face training
“-Co-facilitated by investigator and District Health Officer/
District Public Health Officer
-Two to three days
-Limited content, but repeated in different ways
-role play, case study, group exercise and interactive
discussion”

Determinants analysis
performed for developing
intervention (text as
included in the paper)

Determinant of (+) success
or (-) failure from sub group
analysis or discussions (text as
included in the paper)

5

“The findings from FGDs were
utilised in developing training
materials”
“In developing training
materials, findings from focus
group discussion were also
taken into account”

* Reinforcement materials
“-Well-indexed course reference manual
-Colorful Wall poster
* Peer group discussion using self-assessment findings
“-Self-assessment Indicator Encounter Form
Indicators Consolidation Form
-Guidelines for District Health Officer/District Public Health
Officer to conduct peer-group Discussion”
C:
Routine care
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Details of interventions as described in the paper

Stakeholder involvement in
intervention/ development
(text as included in the paper)

9. Kitutu, 2017[31]

I:
“…interventions consisted of four different components;
namely (1) selection, training and work activities of drug
sellers, (2) provision of information, education, information
and communication , (3) supply mechanism by study team in
partnership with pharmaceutical wholesalers for diagnostics
(malaria RDT and respiratory rate counters) and medicines
(ACT, amoxicillin dispersible tablets
(DT) and zinc sulfate/ORS), (4) monthly support supervision
done by study field supervisor trained in either pharmacy or
clinical medicine, occasionally accompanied by the district
drug inspector and district health educator”

“At national level, the study
team consulted with the
National Malaria Control
Programme (NMCP) and the
National Drug Authority
(NDA) about implementation
of the study. The approved
protocol was shared with
the NDA and NMCP prior
to discussion and agreement
on respective stakeholder
roles. Subsequently, district
level stakeholders including
the district local government
officials (Chief Administrative
Officer, District Health Officer,
District Health Educator, and
the District Drug Inspector),
pharmaceutical wholesalers,
CHWs and drug sellers were
consulted in inception meetings
for advice on study design and
extent of involvement”

Integrated community case
management by drug sellers

10. Mandal, 2013[32]
Improving use of Medicines in the
Community Through Interventions
for Cost Effective Treatment

11. Nsimba, 2007[33]
Assessing the impact of educational
intervention

180

I:
* Workshops/ seminars
“Workshops/ seminars were organized involving all stake
holders in the health care system. Workshop module consisted
of proper selection, disadvantage of fixed dose combination,
avoid Injections where alternative dosage form is
available, lack of scientific rational of Tonics, avoid
polypharmacy and use of cost effective medicines without
compromising
quality”

Determinants analysis
performed for developing
intervention (text as
included in the paper)

Determinant of (+) success
or (-) failure from sub group
analysis or discussions (text as
included in the paper)

5

“Workshops/ seminars were
organized involving all stake
holders in the health care
system”

I:
* Educational interventions
“… the study team gave posters, individual information and
a one to one training sessions which lasted for one hour to 20
intervention facilities (each drug shop/seller on one to one
basis)….These posters consisted of information or messages
on how to properly dispense drugs, make correct labelling
and give correct instructions on how to administer drugs to
customers.
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11. Nsimba, 2007[33]

C:
* Only posters
“ Whereas, only posters were given to the 20 control facilities
to see if they could read or make use of these posters”

Assessing the impact of educational
intervention
12. Ross-Degnan, 1996 [28]
The impact of face-to-face
educational outreach on
diarrhoea treatment in pharmacies

Kenya
I:
* Educational material
“…these included three materials promoting ORS, food, and
fluids as the recommended treatment for diarrhea (a brochure
for pharmacy personnel, a poster aimed at mothers to be
displayed in the shop, and leaflets to distribute to mothers),
and a brochure aimed at pharmacy staff discouraging use of
antidiarrhoeals”
* Interactive training sessions
“Pharmacists and counter attendants were trained in short
interactive sessions by outreach educators familiar with
techniques of effective communication, using training formats
adapted to fit local needs and resources”
C:
Routine care
Indonesia
I:
* Educational material
“…printed materials included a poster and a counter display
aimed at customers; the back of the counter display contained
information useful for pharmacy staff to teach mothers
about ORS preparation. These materials contained messages
promoting ORS, breastfeeding, and feeding in diarrhea
treatment”
C:
Routine care

13. Valimba et al, 2014[3]
Engaging the private sector to
improve antimicrobial use
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Stakeholder involvement in
intervention/ development
(text as included in the paper)

Determinants analysis
performed for developing
intervention (text as
included in the paper)

Determinant of (+) success
or (-) failure from sub group
analysis or discussions (text as
included in the paper)

“All programme activities were
carried out by implementation
teams led by the Directors of
the Ministry of Health CDD
programmes, and included
CDD staff and representatives
of university faculty, the
National Pharmaceutical
Society, UNICEF and other nongovernmental organizations, or
local private sector consulting
firms”

*A training guide was
developed by diarrhea control
program to identify problems
and causes
*The guide informed the design
of the interventions

Mentioned in the discussion
section
+“using the process outlined
in the guide teams led by the
CDD Program Directors in
Indonesia and Kenya were able
to assess baseline diarrhoea
treatment practices in private
pharmacies and their causes,
and to design and implement
a training intervention based
on a persuasive educational
model that led to measurable
improvements in treatment
practices among pharmacy staff
in both countries”

“To enhance its impact, the
interventions were supported
by sponsors credible to
pharmacists such as the WHO,
the national Pharmacists’
Association, a university
school of pharmacy and or the
national CDD programme”

5

I:
* Job aids and educational materials
“ We developed job aids including an antimicrobial dispensing
guide, counter-top cards with information for customers on
one side and information for accredited drug dispensing
outlet dispensers on the other, and rubber stamps to label
medicine packages and help dispensers provide counseling on
appropriate use of antimicrobials at home”
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Appendix 3 Continued
Author, publication year
[reference] & Topic

Details of interventions as described in the paper

13. Valimba et al, 2014[3]

* Sensitization seminars
“…we shared the AMR baseline assessment results and
presented the new materials for participants to discuss. At the
end of the seminar, participants received printed materials
to take to their work places. District health staff also received
a supervision checklist to help support accredited drug
dispensing outlet dispensers on issues related to AMR.”

Engaging the private sector to
improve antimicrobial use

* Training and on-site supervisory monitoring visits
“We conducted 3 visits in the 10 months after the intervention
launch to provide on-site support to accredited drug
dispensing outlet dispensers, to collect monitoring
information from accredited drug dispensing outlets, to
interview accredited drug dispensing outlet customers, and
to continue to distribute materials to health facilities and other
public gathering places in the district
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Stakeholder involvement in
intervention/ development
(text as included in the paper)

Determinants analysis
performed for developing
intervention (text as
included in the paper)

Determinant of (+) success
or (-) failure from sub group
analysis or discussions (text as
included in the paper)

“We did a baseline assessment
of accredited drug dispensers
dispensing practices,
dispensers’ knowledge of
factors that contribute to the
development of AMR and
consequences of inappropriate
use of antimicrobials. Using
a structured questionnaire,
we interviewed 71 ADDO
dispensers from randomly
chosen shops in the district.
In addition, we reviewed
ADDO dispensing records
and observed dispensing
practices. We used the
information gathered during
the baseline survey to design
the intervention”

5
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CHAPTER 6

ANTIBIOTIC ACCESS AND USE IN RURAL GHANA: STAKEHOLDERS PERSPECTIVES ON TRAINING DISPENSERS

Abstract

Background

Background
Over-the-counter medicine sellers’ (OTCMSs) dispensing of antibiotics is a major
driver of resistance in low and middle income countries. Recent studies in Ghana
revealed the need to consider training OTCMSs and community-based health
planning and services (CHPS)/health posts to dispense some antibiotics. Feasibility
of training OTCMSs and CHPS to dispense some antibiotics was explored in
this study.

The widespread availability and antibiotics use are major drivers of antibiotic
resistance in low and middle income counties (LMIC) [1-3]. Inappropriate access
and use are influenced by weak implementation of regulations regarding the
sales of antibiotics, customer demands, distance to and delays in healthcare
provision in approved health facilities and financial gains by over-the-counter
medicine sellers (OTCMSs)[4, 5]. Consequently, rural residents who are generally
of low socioeconomic status often buy antibiotics from unapproved sources
such as OTCMS and even drug peddlers who are closer to them [4-7]. Public
community health posts (CHP) known in Ghana as community-based health
planning and services (CHPS) facilities and OTCMSs previously referred to as
Licensed Chemical Sellers in Ghana are therefore important sources of healthcare
provision especially in rural areas [4-7]. CHPS is a primary healthcare
programmes with a network of health post at the community level. Activities of
CHPS facilities mainly include health promotion, vital health event recording,
community mobilization for health activities, disease surveillance and basic
health service delivery [8, 9]. Recently, CHPS facilities with midwives are
allowed to dispense some antibiotics.

Methods
This was an explorative study involving 10 in-depth interviews (IDIs) among
staff of Ghana health services (GHS), pharmacy council and the association of
OTCMSs at the district and regional levels. Next, findings were presented to the
Ghana Antimicrobial Resistance (AMR) national platform for further discussions.
Five IDIs were also performed among selected members of the AMR platform as
a follow-up on emerging issues. Data were thematically analyzed and presented
as narratives with quotes to support the findings.
Results
Two opposing views were found in our study. Leadership of OTCMSs and GHS
staff at the district health directorate supported the suggestion that OTCMSs and
CHPS should be trained to dispense specific antibiotics because they are already
dispensing them. The leadership of OTCMS explained that some of their members
are experienced and could be trained to improve their practices. In contrast,
participants from pharmacy council, GHS in the region and AMR national
platform generally alluded that OTCMSs and CHPS should not be trained to
dispense antibiotics. They indicated that OTCMSs cannot be trained to dispense
antibiotics because their level of education is inadequate. GHS personnel from the
region further explained that training OTCMSs could further compromise
inappropriate antibiotic use in the context of already weak regulation enforcement.
GHS and pharmacy council in the region rather suggested that they should focus
on disease prevention and public health on antibiotic use.
Conclusions
There is general lack of consensus among stakeholders on whether OTCMSs and
CHPS should be trained to dispense specific antibiotics. Further stakeholder
engagement is required to carefully consider this suggestion as views on
feasibility differ. Ministries of health and healthcare agencies in Ghana and
LMIC should improve access to approved health services to improve antibiotic
use in rural settings.
188

In LMIC, antibiotics dispensing by OTCMSs is a pharmaceutical regulatory
issue which often creates tension between regulatory bodies and OTCMS [4].
Whilst pharmaceutical regulations in most LMIC prevent OTCMS from
dispensing antibiotics, they sell antibiotics against regulations. In Ghana,
though OTCMSs by regulations are not permitted to sell/dispense antibiotics
except cotrimoxazole, in practice they sell different types of antibiotics with or
without prescription [4, 10]. Section 31 of Ghana Pharmacy Act 1994 (Act 489)
clearly states that , ‘no person shall do a business of supplying from any premises
restricted drugs classified by regulations as class A drugs/prescription only
medicines, class B drugs/pharmacy only medicines or class C drugs/over-thecounter medicines, unless that person has a valid general or limited license’[11].
Only medical doctors, physician assistants, midwives, pharmacist and nurse
prescribers are eligible to prescribe and dispense registered antibiotics in Ghana [12].
Our recent studies in central Ghana revealed that training of OTCMSs and
CHPS facilities to dispense specific antibiotics could be one of the context
specific solutions to improving antibiotic access and use at the community level.
[4, 5]. For instance, OTCMS and CHPS could be trained to dispense access group
antibiotics as they could treat a wide range of common bacterial infections and
less likely to develop resistance compared to antibiotics in watch and reserve
189
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groups. WHO has categorized antibiotics into ACCESS, WATCH and RESERVE
(AWaRe) groups to help in the development of tools for stewardship programmes
and to reduce antimicrobial resistance.[13, 14].

stakeholders present at the meeting. A second round of IDIs were conducted
among selected Ghana AMR platform members as a follow-up on some of the
issues that emerged during the presentation and discussions. The focus was
therefore on building a trajectory of moving what originated from the community
level in our previous study for consideration in formulating policies/regulations
and designing interventions.

In our previous studies, we explored the perspective of antibiotic dispensers
and community members on the regulatory and community demands on the
sale of antibiotics; the views of policy makers, health services administrators
and regulators were not represented as the study focused on contextual factors
at the community level [4, 5]. This study therefore sought to explore stakeholders’
perspectives on the feasibility of training OTCMSs and CHPS facilities to
dispense some antibiotics in Ghana.

Methods
Study design/approach

This was an explorative study involving in-depth interviews (IDIs) with
stakeholders and guided by a bottom-up research approach. The bottom-up
approach is a participatory design which aims at involving relevant stakeholders
from grassroots through to policy makers/management level in the process
of ideation, consensus building, and policy formulation [15-17]. Unlike the
top-down approach where actors at the top (management level) formulate
policies, the bottom-up approach recognizes that actors who are connected with
the actual situation can make more realistic inputs than the policy makers who
do not have the same information [17, 18]. This approach is important as
top-down interventions by governments and relevant institutions targeting
behavior change at the community level may be unrealistic, impractical and
undesirable, and may adversely affect access to healthcare[18].
In this study we sought to bring to the attention of relevant stakeholders involved
in pharmaceutical policy formulation and implementation in Ghana the findings
which emerged from our previous study involving OTCMS and community
members[4]. Bringing these findings to the attention of relevant stakeholders
and exploring their perspective will contribute to designing interventions to
improve antibiotic access and use at the community level. This study therefore
started with IDIs among personnel of Ghana health services (GHS), leaders of
OTCMSs association at the district and regional levels. Following the IDIs,
presentation of the preliminary findings were made on the Ghana National
Antimicrobial Resistance (AMR) platform to further explore the perspective of
policy makers, health services administrators, regulators and other relevant
190

Application of a health system perspective

A health system perspective was applied in designing the study guides to
explore stakeholders’ perspectives on the feasibility of allowing OTCMSs
medicine sellers and CHPS facilities to dispense some antibiotics. This was to
ensure that all the aspects of a potential health system which allows the
dispensing of antibiotics by OTCMSs and CHPS facilities were covered during
interviews with stakeholders/participants. The IDI guide for the district and
regional stakeholders’ interviews was therefore organized around the WHO
health system building blocks including leadership and governance, service
delivery, health workforce, medicine and medical products, finance and health
information (figure 1) [19, 20].

i. Leadership and governance - We explored awareness and perspective of
stakeholders on pharmaceutical regulation, leadership and governance
structures at OTC-MS and CHPS, and whether the structures could support
dispensing of antibiotics by OTC-MS and CHPS.
ii. Service delivery - This theme explored existing services provided by
OTC-MS and CHPS facilities, mechanisms for incorporating new services
such as dispensing of antibiotics and possible challenges with incorporating
antibiotics dispensing.

Stakeholders’
perspectives on the
feasibility of training
over-the-counter
medicine sellers and
community-based
health planning and
services facilities to
dispense antibiotics
following the WHO
building blocks

6

iii. Health workforce - This theme revolved around level of education/training
of OTC-MS medicine sellers and CHPS staff. We also explored existing
mechanisms for ensuring good dispensing practice and the feasibility of
training OTC-MS and CHPS to dispence some categories of antibiotics.
iv. Medical product - We explored wheter OTC-MS and CHPS require
medical equipment to dispence antibiotics ans whether training them to
dispense antibiotics will affect the pricing of antibiotics.

v. Health finance - Under this theme, we sought to explore how OTC-MS and
CHPS were funded, perspective on possible financial challenges with incorporating
antibiotic dispensing as part of existing services and how finance could affect
efforts to train OTC-MS medicine sellers and CHPS to dispense antibiotics.
vi. Health information - We explored stakeholders’ perspectives on information
required in training OTC-MS and CHPS to dispence antibiotic and who should
provide that information.

Figure 1 Summary of themes explored following the WHO building blocks
191

CHAPTER 6

In Ghana, OTCMSs and CHPS facilities are part of the health system and major
sources -if not the first point of call- for healthcare when people are ill in the
community. OTCMSs and CHPS facilities by regulation have predefined services
they are allowed to provide and this does not include dispensing of antibiotics.
Allowing them to dispense antibiotic may require policy and regulatory reviews
and this has health systems implications. For instance, allowing OTCMSs and
CHPS facilities to dispense antibiotics could affect prices of antibiotics which
could influence health seeking behavior, personnel may have to be trained and
this requires funds. Consequently, the application of the WHO building blocks
enabled us to broadly explore stakeholders’ perspectives on health system issues
that could influence the suggestion of allowing OTCMS and CHPS to dispense
some categories of antibiotic.

Study area/context

This study was conducted among stakeholders in the Kintampo north
municipality (KNM), Sunyani the Brong Ahafo (now divided into Bono, Ahafo
and Bono east regions) regional capital and the national level in Accra. Ghana
operates a centralized system of governance with 16 administrative regions.
Governance is therefore decentralized along this structure; from district/
municipality through the region to the national level and vice-versa. Stakeholders
involved in pharmaceutical regulations also operate in line with this
decentralized structure hence the need for stakeholders at all levels to be
engaged for their perspectives on training OTCMSs and CHPS facilities to
dispense some categories of antibiotics. Interviews commenced at the district
level in KNM, one of the two sites where the previous studies that explored the
perspective of antibiotic suppliers and community members on access to and
use of antibiotics were performed [4, 5]. The KNM is located within the forest-savannah transitional ecological zone in the Bono East Region and covers an area
of 5108 km2 with a resident population of approximately 93,107 as at 2019 [21,
22]. The KNM is largely rural and the majority of inhabitants initiate treatment
for some ailments at home, then continue to the OTCMSs to buy medicines
including antibiotics, and they may finally end up in a public health facility if
their illnesses do not resolve. Most districts in the Bono East (part of the then
Brong Ahafo) Region and Ghana share the health seeking behavior of people in
the KNM [23]. About 80% of medicine outlets in rural communities in Ghana are
OTCMSs, who are mostly the first point of contact for healthcare and a majority
if not all of them dispense antibiotics against regulation [24].
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Data collection
IDIs at the district and regional levels

A total of 10 respondents were purposefully selected at district and regional
level (table 1). At the district level, IDIs were conducted among GHS personnel
including the municipal director of health services, disease control officer, and a
public health nurse. We also interviewed the vice chairman and secretary of
OTCMS association in the district. At the regional level, interviews were
conducted with the regional director and deputy regional director of GHS, the
regional manager of the pharmacy council of Ghana as well as the deputy
regional Chairman and secretary of OTCMSs association. Respondents were
selected from these institutions because they are involved in formulating and
ensuring compliance to pharmaceutical practice in Ghana (appendix 1). Also,
interviewing stakeholders from these institutions/association brought divergent
perspectives to bear on how to improve access and use of antibiotics at the
community level in Ghana.

Presentation and discussions on the AMR platform and follow up
IDIs at the national level

The study took advantage of the Ghana AMR platform quarterly meetings to
present preliminary findings from the district and regional IDIs and to discuss
the feasibility of training OTCMSs and CHPS facilities to dispense some
antibiotics. The AMR platform is chosen for the stakeholder engagement at the
national level because as indicated above, it constitutes all the relevant
institutions which developed the National AMR policy and are involved in the
implementation of various activities towards the containment of AMR in Ghana.
It therefore served as a good platform to present and discuss the perspectives of
these stakeholders.
Another round of IDIs was conducted among selected platform members as a
follow-up on some of the issues that emerged during the presentation and
discussions at the AMR platform meeting. Five (5) IDIs were conducted with a
pharmacist/deputy chairman of the AMR platform, pharmacist/AMR Technical
Officer at WHO country Office, Ghana, a food microbiologist at the Ghana Food
Drugs Authority (FDA), the Rector of Ghana College of Pharmacists and a
pharmacist at the pharmaceutical society of Ghana.
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15

1
Pharmaceutical society of Ghana.

IDIs at the district, regional and national levels

Participants were informed about the purpose and procedures of the study.
Informed consent were read to the potential participants. Participants who
agreed to take part in the IDIs at the district and regional levels were provided
with copies of the written study information sheets, and signed consent forms
which were collected before the actual interviews. Follow-up IDIs at the national
level, with representatives of the AMR platform were conducted over telephone.
Participants were sent emails to explain the purpose of the follow-up interviews
and to seek for their consent to participate. Having been part of our previous
engagement during the presentation and discussions of the preliminary findings
on the Ghana AMR platform, participants agreed to be part of the study and to
be recorded. Interviews were audio recorded and conducted by a moderator and
a note-taker (the PI and a team member who are trained Social Scientist). IDIs
lasted for about 30-45 minutes and were conducted in English language. All
sessions were brought to an end when the moderator had exhausted all questions
in the interview/discussion guide and on other emerging issues.

Presentation and discussions on the AMR platform

As representatives of the Kintampo Health Research Centre (KHRC) on Ghana
AMR platform, we informed/notified the secretary of our intention to present
preliminary findings and further explore the perspective of representatives on
the platform. Subsequently, an email was sent with an informed consent form to
the secretary to further explain the purpose of the study and this was shared
with platform members prior to the meeting. In consultation with the
chairperson, the presentation and discussion was included in the agenda of the
meeting. At the meeting the chairperson introduced the presenter (a team
member who is trained in public health) who took the members at the meeting
through the informed consent form including the fact that discussions after the
presentation will be recorded. All AMR platform members in attendance
verbally agreed to be part of the discussion and this was confirmed by the
chairperson before the presentation started. The presentation was done in
English for 15 minutes followed by 25 munities discussion session moderated by
the presenter with the help of the chairperson, and was audio recorded. In all,
nine (9) representatives took part in active discussions.
Total

Pharmacist/vice president, Member of AMR platform

1

1
Ghana FDA, Member of AMR platform

Ghana College of Pharmacists
Pharmacist/Rector, Member of AMR platform

Food microbiologist, Member of AMR platform

1
WHO country Office, Ghana
Pharmacist/AMR Technical Officer, Member of AMR platform

1
Ghana AMR platform
Pharmacist/deputy chairman

1
OTCMSs association, Brong Ahafo Region
National (Ghana AMR platform)

Regional Secretary/OTCMS

1

1
Pharmacy council, Brong Ahafo Region

OTCMSs association, Brong Ahafo Region
Deputy Regional Chairman/OTCMSs

Deputy Regional Manager

1

1
Brong Ahafo Regional Health Directorate- GHS

Brong Ahafo Regional Health Directorate- GHS
Director of health services

Region

Deputy director of health services (clinical care)

1

1
OTCMSs association, Kintampo North

OTCMSs association, Kintampo North
District secretary/OTCMSs

District deputy chairman/OTCMSs

1

1
Municipal Health Directorate-GHS, Kintampo North

Municipal Health Directorate-GHS, Kintampo North
Disease control officer

Public Health Nurse

Director of health services

District

Respondents

Table 1 Summary of IDIs conducted

Institutions/agencies

Municipal Health Directorate-GHS, Kintampo North

1

No. of IDI

Study procedures
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Data Management and analysis
Audio recordings of IDIs and discussions on the AMR platform were transcribed
into English language verbatim. The transcripts were uploaded into qualitative
data analysis software (NVivo 10) for coding and analysis by the study PI. In
Nvivo, major and sub themes were created in line with a priori themes (WHO
health system building blocks) and responses were coded accordingly. Other
merging themes were developed during coding. This was followed by an
interpretive analysis of the collated responses.

Results
The results section comprises six sub-sections following the WHO building
blocks, including (i) leadership and governance (ii) service delivery (iii) health
workforce (iv) medicine and medical products, (v) health finance and (vi) health
information. Results are presented as a narrative with selected quotes to support
the findings.

(i) Leadership and governance

Perspective on pharmaceutical regulation
There were two main perspectives on the current pharmaceutical regulation
which prevents OTCMSs and CHPS facilities from dispensing antibiotics. First,
participants from GHS and pharmacy council at the regional level and Ghana
AMR platform at the national level indicated that the current regulation is good
and should be maintained. They emphasized that revising the current regulation
will worsen inappropriate antibiotic access and use in the context of already
weak implementation of regulation.
“…OTCMSs are not supposed to be treating infections. Infections can be very
tricky, you may not be sure of the infection you are managing, revising the regulations
for them to dispense antibiotics may rather worsen the situation” (IDI, Ghana
AMR platform, respondent#1).
There was however a dissent as a respondent at the regional level expressed
uncertainty on whether the current regulation should be revised or not
considering that unapproved medicine sellers are already dispensing antibiotics;
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…it’s not advisable to allow OTCMS and CHPS facilities to dispense antibiotics.
However, looking at the situation…it will have a balancing effect if we train the
OTCMS to at least give information on antibiotics to clients. (IDI, regional health
directorates, GHS, respondent#2).
Also, participants of GHS at the district level and the leadership of OTCMS
association at the district and regional levels were of the view that the current
regulation should be revised. Leadership of OTCMSs association at the regional
levels specifically emphasized that the current regulation which prevents
OTCMSs from dispensing antibiotics has outlived its usefulness and should be
revised to meet the demands of the growing population. According to them
there is a limited number of pharmacies to serve the growing population
especially in the rural areas.
…the regulation has outlived its usefulness…we have over thousand OTCMSs in
the region whiles the pharmacies are not even up to hundred…we [OTCMSs] are in
the rural areas. It will be good if they upgrade our license, as the population is
increasing. (IDI, OTCMS association, Brong Ahafo, respondent#2)

Leadership and governance structure at OTCMS and CHPS facilities
OTCMSs are supervised/regulated by the pharmacy council of Ghana and are
usually managed privately by the licensed holders with the support of an
attendant or a family relative. The dynamics of leadership at CHPS is as
explained in the excerpt below.
In CHPS facilities, we have a midwife, a community health officer (CHO) who is a
preventive nurse, enrolled nurse who is curative and in some instance a disease
control officer; in that context the midwife is in-charge. This is however not the case
in all CHPS because not all of them have midwives; where there is no midwife, the
CHO becomes the head. (IDI, Municipal Health Directorate, Kintampo,
respondent#2).

Whether leadership and governance of OTCMS and CHPS could support
antibiotics dispensing
GHS participants at the district level indicated that the current leadership and
governance structure of CHPS facilities could support the dispensing of
antibiotics if the policy is revised. Similarly leadership of OTCMSs association at
district and regional levels were of the view that with the support of their
association and supervision by pharmacy council, the current structure could
support the dispensing of antibiotics by OTCMSs.
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Some staff at CHPS may have the competence to dispense antibiotics… It’s all about
the guidelines, thus, there should be some modifications. We can start by giving
them in-service training to dispense some basic antibiotics. IDI, Municipal Health
Directorate, Kintampo, respondent#2).

Previously, we were not doing malaria test; it was KHRC in collaboration with the
Ghana Malaria Control Programme and pharmacy council that trained us on testing
for malaria with rapid diagnostic test. (IDI, OTCMSs association, Brong Ahafo,
respondent#1)

In contrast, GHS participants at the regional level, pharmacy council and the
AMR platform emphasized that the leadership and governance structure at
OTCMSs and CHPS cannot support the dispensing of antibiotics. The main
challenge specified revolves around category of staff/workers who they indicate
are not qualified enough and governance (policy issues) thus allowing OTCMSs
and CHPS to dispense antibiotics requires changes in policy and regulations.

With regards to CHPS, GHS participants at the district level indicated that the
health system is adaptable and allows new services to be added to existing ones
when necessary and feasible. Reference was made to how some curative services
have been included as part of services provided by CHPS which used to be
preventive oriented.

The framers of the law intentionally categorized health staff who can dispense
antibiotic; OTCMSs have category of medicines they can dispense and obviously
antibiotics is not one of them. It is just right from the policy perspective to say no.
AMR issues are serious issues; very serious issues, as it is we are all at risk… I think
this study is good but from where I sit it is emphatically no and from a policy
perspective it is a no no no. (Discussions on the AMR platform, respondent #9)

(ii) Service delivery

Existing services provided by OTCMS and CHPS facilities
CHPS facilities provide both preventive and curative health services. The
preventive health services include health promotion, immunization, home
visiting, whilst curative service include treatment of minor ailments such as
uncomplicated malaria, antennal, delivery and postnatal services. OTCMSs are
permitted to sell only OTC medicines excluding the sale of antibiotics except
cotrimoxazole which is commonly dispensed for the treatment of infective
diarrhoea, urinary tract infections and upper respiratory tract infections[4, 25].
Mechanisms for incorporating new services
According to the leadership of OTCMSs association, introducing new services
into existing ones were done previously in collaboration with the pharmacy
council and OTCMSs association. Specific reference was made to the pharmacy
council which organizes refresher training once or twice a year for OTCMSs. As
such the pharmacy council will train them when the dispensing of antibiotic is
included as part of the medicines they could dispense. Participants further cited
examples of how they were trained to be able to test for malaria before dispensing
antimalarial which hitherto was not part of the services they provided.
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The system (CHPS) always allows new services to be incorporated if only it is
feasible. (IDI, Municipal Health Directorate, Kintampo, respondent#2).

Possible challenges with incorporating antibiotics
GHS participants, pharmacy council at the regional level and the AMR platform
emphasised profit which was the overarching reason for the sale of medicine by
OTCMSs and will be a major challenge when OTCMSs are allowed to dispense
antibiotics. They further stressed that OTCMSs were not likely to follow the
guidelines for antibiotic dispensing even if they are trained because of profit;
You have a brother in the house telling you to go and buy amoxicillin; when the
person walks to the pharmacy and the attendant is a pharmacist he will not sell it….
For the OTCMS, even if they are trained to understand the negative side effects of
dispensing antibiotics they will still sell it for profit. (IDI, pharmacy council,
Brong Ahafo, respondent#1).
Whilst the leadership of OTCMS medicine sellers association at the regional
level foresee resistance from pharmacy owners as a possible challenge, they
corroborated the finding that OTCMS are not likely to follow guideline when
they are allowed to dispense antibiotics.
…most of us [OTCMSs] do not follow instructions. For instance if someone request for
tetracycline; we have always been telling them not to sell half dosage; but because of
money some ignore. (IDI, OTCMSs association, Kintampo, respondent#2)

(iii) Health workforce

Level of education/training of OTCMS medicine sellers and CHPS
The minimum level of education required to practice as an OTCMSs is Senior
High School certificate. It emerged that there was no specific training organized for
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the OTCMS by the pharmacy council before a licence is given. The requirement is
that applicants of OTCMSs licence should acquire/learn dispensing through
attachment with an experienced OTCMSs for a period of time (unspecified).
Some applicants come in already trained as dispensary technician and pharmacy
assistant. All applicants were provided with dispensing manuals by the
pharmacy council to study for exams to test their dispensing knowledge.
OTCMSs who passed the exams were further interviewed on the dispensing
knowledge and given orientation on do’s and don’ts, especially the types of
medicines you can dispense before a licence is issued;

In contrast to the above, GHS participants and pharmacy council at the regional
levels and AMR platform emphasized that OTCMSs cannot be trained to
dispense antibiotics because their level of education is inadequate.

There is no specific training for OTCMSs. Currently; if someone want to be an
OTCMS; the person can attach himself to me and learn from me. (IDI, OTCMS
medicine sellers association, Kintampo, respondent#2).
At CHPS, the staff are mainly health workers of GHS with training in certificate
or diploma. For instance, CHOs are awarded a certificate in community health
nursing following a two year training. After graduation the Community Health
Nurses receive two weeks orientation before they are finally posted to their
respective CHPS facilities as CHO.

Existing mechanisms for ensuring good dispensing practice
The pharmacy council, FDA and pharmaceutical companies organize refresher
training for OTCMSs. Whilst the refresher training by the pharmacy council
was organized for all OTCMS every year, training by FDA and pharmaceutical
companies was conducted once in a while among selected OTCMSs. Mechanisms
of ensuring good dispensing practices at the CHPS include refresher training,
continuous monitoring and supportive supervision.
Feasibility of training OTCMS and CHPS to dispense some categories
of antibiotics
Leadership of OTCMSs association indicated that it is possible to train OTCMS
to dispense antibiotics considering the extensive years of experience of some of
them in dispensing medicines. It was alluded that OTCMSs who have worked
for a considerable number of years should be trained and upgraded to sell
antibiotics even if not all could be allowed.
I have sold medicine for forty years and before that I was a pharmacy assistant for
like three years whiles others have worked at the pharmacy shop for about five years
before they got their licence. With this experience and additional training we will be
able to do the work well. (IDI, OTCMSs association, Brong Ahafo, respondent#2)
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“With their level of education, they are not qualified to dispense antibiotics so the
law states clearly that they should only sell class-C (OTC) medicines which is okay.
(IDI, pharmacy council, Brong Ahafo, respondent#1).
For CHPS facilities, GHS participants at the district level indicated that it is
feasible to train health workers to dispense some antibiotics. It was underscored
that health workers at the CHPS are already trained and doing similar activities.
As such they can be given additional training to dispense antibiotics.
…the cadre of staff that we have at CHPS should be able to prescribe and dispense
some antibiotics when given training. They are trained health staff who have been
doing similar activities just that they do not have the exact training/guidelines to
dispense antibiotics.
(IDI, Municipal Health Directorate, Kintampo,
respondent#2).
In contrast to those at the district level, GHS participants at the regional level
and AMR platform were of the view that it is not feasible to train staff at CHPS
to dispense antibiotics. It was stressed that care should be taken not to allow
antibiotics to be dispensed at the CHPS just because we want to increase access.
Participants rather suggested that the role of CHPS and OTCMS in fighting
antibiotic resistance should be preventive rather than curative.
CHPS and OTCMSs role in preventing antibiotic resistance will be basically public
health education because that is one of their core mandates; that is to educate the
public on diseases, hygiene, and sanitation….This will contribute to education and
advocacy on using medicines appropriately. (IDI with AMR platform members_
respondent#2)

(iv) Medical products

Whether OTCMS and CHPS require medical equipment to
dispense antibiotic
Whilst some leaders of OTCMSs association at the regional level mentioned that
some medical equipment will be required to dispense antibiotics, others
mentioned that there will be no need for such equipment or tools as they will not
diagnose and prescribe but only dispense with prescription from qualified
health professionals.
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We will not prescribe antibiotics. We will get prescription from doctors before we
dispense. We know that antibiotics are not to be taken anyhow… (IDI, OTCMSs
association, Brong Ahafo, respondent#2)
For CHPS, participants of GHS at the district and regional levels acknowledged
that a medical laboratory which is currently not part of CHPS with basic
equipment may be required to do culture and sensitivity test. However,
participants also suggested that rapid diagnostic test kits could help in diagnosis
because the health system may not be able to equip the CHPS facilities with
laboratories.
…I don’t know whether we [health system] will be able to provide that [laboratory].
Also, looking at the personnel at the CHPS facilities, there are currently no laboratory
technicians. As in the case of malaria, if we could have rapid diagnostic test kits for
infectious diseases, then dispensing of antibiotics will be very effective. (IDI,
Municipal Health Directorate, Kintampo, respondent#2)

Whether training OTCMS and CHPS to dispense antibiotics will affect
the pricing
Two divergent perspectives emerged from the OTCMS association on whether
training OTCMSs to dispense antibiotics will affect the price of antibiotics.
Whilst some mentioned that the prices of antibiotics will increase if they will
have to buy equipment i.e. rapid diagnostic test kits, others were of the view that
prices will only increase if their suppliers increase the prices.
The price of antibiotics will increase if we would have to buy that equipment [rapid
diagnostic test kit]; it will affect the price of the antibiotics but not very significant.
(IDI, OTCMSs medicine sellers association, Kintampo, respondent#1)
For CHPS, GHS participants at the district level indicated that the prices of
antibiotics may not be affected because prices of medicines were not determined
at the CHPS facilities.
…the CHPS are not responsible for the pricing because the pricing of each drug is
determined nationally so basically, it wouldn’t affect it. (IDI, Municipal Health
Directorate, Kintampo, respondent#2)
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(v) Health finance

How OTCMSs and CHPS are funded
OTCMSs are private entities funded by licensed holders or business owners.
Medicines are either bought with cash or on credit and this is their only source
of funding. OTCMSs do not receive specific payments for providing health
information to clients. CHPS are funded with money received from the national
health insurance authority for services provided to insured patients. Non-insured
patients pay for consultation and medicines. Health professionals at CHPS are
paid by Government. CHPS also receive donations from individuals and
non-governmental organizations.
Perspective of possible financial challenges with incorporation antibiotic
dispensing
Leadership of the OTCMSs association at the district and regional level indicated
that there will be no major financial challenge with including antibiotic
dispensing as part of medicine OTCMSs already dispense. This is because the
pharmacy council does not force them to stock medicines they dispense. Also,
they could buy medicines on credit from the pharmaceutical companies and pay
later;
“Whenever new services are to be included, the pharmacy council just give you the
training and OTCMS decide whether to buy the device/drug or not” (IDI, OTCMS
association, Brong Ahofo, respondent#2).
However, they specified cost of training as the possible financial challenge
which could affect efforts to train the OTCMSs. It was emphasized that if the
cost of training is moderate, OTCMS will largely attend. Absorbing the cost of
training of OTCMS by government will be welcomed.
In case the training fee is moderate, the OTCMS will pay and attend the training.
For instance the pharmacy council training fee increased to GHS 100.00 [USD
17.34] this year (2019). Previously, it was GHS 50.00 [USD 8.67]. (IDI, OTCMSs
association, Brong Ahafo, respondent#2).
Possible financial challenge at the CHPS is the cost of organizing the training for the
staff and monitoring/supervision after training by the district health directorate.
“Once training CHPS to dispense antibiotics becomes a policy... Bringing them
together is money so it is going to be another challenge” (IDI, Municipal Health
Directorate, Kintampo, respondent#3).
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(vi) Health information

Discussion

Information required in training OTCMS and CHPS to dispense antibiotics
Leadership of the OTCMSs at the regional level generally upheld that beyond
training, a manual/guideline containing key information on antibiotics
dispensing will be required for reference in daily practices. They further
indicated that it is crucial that OTCMSs are taught that antibiotics should be
dispensed in full dose and on implications of not dispensing in full dose.
It will be good to have a guideline for dispensing drugs [antibiotics]; sometimes if
you are confused you can go through the book to help you know what to do. (IDI,
OTCMSs association, Kintampo, respondent#1).
For CHPS, GHS participants at the district level alluded that beyond antibiotics
dispensing guidelines, health information materials such as posters and
reporting format for antibiotics dispensed will be required.
“The CHPS has to be provided with health information materials such as posters,
protocols, and reporting mechanisms/format so that they will be able to report on
antibiotics dispensed” (IDI, Municipal Health Directorate, Kintampo,
respondent#2).

Who should provide information required in training OTCMS and CHPS?
According to the leadership of OTCMS at the district and regional level, the
pharmacy council supported by the FDA should be responsible for providing
information for the training and dispensing of antibiotics by OTCMSs and
CHPS.
Pharmacy council should provide us with information required to dispense antibiotics
because they regulate OTCMS. (IDI, OTCMSs association, Brong Ahafo,
respondent#2).
With regards to CHPS, it was suggested that the GHS should lead in the training
and provision of information for CHPS to dispense antibiotics.
At the district level the medical superintendent should be the lead person in that
training or maybe his/her representative because they are qualified clinicians and
have the experience as well (IDI, Municipal Health Directorate, Kintampo,
respondent#2).
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This study explored stakeholders’ perspectives on the feasibility of training
OTCMS and CHPS facilities to dispense some antibiotics in Ghana. This study
is important in the context where strategies for tackling antibiotic resistance
tend to largely focus on top-down or expert-led approaches to scientific
innovations, surveillance and antibiotic stewardship programmes[18]. In this
study, we built on findings from our previous study in which suggestions
emerged that OTCMSs and CHPS could be trained to dispense some antibiotics
to improve appropriate use at the community level [4]. This study therefore
enabled us to bring to the attention of relevant stakeholders involved in
pharmaceutical policy formulation and implementation in Ghana, the concerns
of OTCMSs and community members regarding the sale of antibiotics. In
addition, the application of the WHO building blocks in designing the interview
guides enabled us to broadly explore stakeholders’ perspectives on the health
system dynamics which could influence the training of OTCMSs and CHPS to
dispense some categories of antibiotics. This further emphasized the need to be
circumspect in considering emerging discussions around allowing OTCMSs
and CHPS to dispense some antibiotics as this will largely happen in a broader
and existing health system framework.
Findings from this study show that as one moves from the district level through
the region to the national level, the more the respondents disagreed with the
suggestion to train OTCMS and CHPS to dispense some antibiotics. The fact that
participants of GHS in the region and AMR platform were not in support of
antibiotics dispensing by OTCMSs and CHPS facilities shows the need for
further stakeholder engagement and dialogue as antibiotics are already
dispensed by OTCMSs and in CHPS facilities where there are midwives.
Findings from our previous studies on the context of antibiotic access and use at
the community level and the revised CHPS policy provides information that
could guide the stakeholder engagements [4, 5, 7, 26]. As specified in the revised
policy, district directors of health services may include midwifery services in
the package of services for a specific CHPS and post a qualified resident midwife.
Following this, midwives have been attached to some CHPS facilities to conduct
deliveries [27]. In Ghana, according to the Health Professions Regulatory Body
Act, 2013 (Act 857), midwives are eligible to prescribe registered antibiotics [28].
It is therefore important to consider the emerging suggestion to include antibiotic
dispensing in the services of CHPS considering that some CHPS with midwives
already dispense antibiotics if need be. Equipping CHPS could be good starting
point to improve appropriate antibiotic access and use as they are closer to
community members and could reduce purchasing from OTCMSs.
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In the event that the emerging suggestion to train OTCMS and CHPS is
considered, guidelines for dispensing/treatment will be an important tool, but
supervision will equally be required to ensure adherence. Treatment guidelines
are systematically developed statements that assist prescribers in deciding on
appropriate treatment for specific clinical problems [29]. In Ghana, MoH has
standard treatment guidelines for prescribers which reflects the consensus on
optimal treatment options within the health system[30, 31]. Similar guidelines
could be developed for OTCMSs. On the supervision, this finding further
reiterates the need to strengthen the implementation of pharmaceutical
regulations especially when some stakeholders disagree with the suggestions to
train OTCMSs to dispense some of antibiotics. This is important because
currently antibiotics can easily be purchased with or without prescription from
the OTCMSs and even drug peddlers [4, 5]. Without enforcing the regulations,
OTCMSs will continue to sell antibiotics with the aim providing health services
to the community whilst making profit [4]. The overarching concern therefore
remains how to engage OTCMSs to support the fight against antibiotic resistance
in the context where regulating or supervising the activities is still a challenge?

respiratory and sexually transmitted infection have shown promise in reducing
unnecessary antibiotic use [33, 34]. CHPS could be equipped with these
innovative assays to provide better care and improve antibiotic dispensing and
also meet the high emerging demand of the community for curative services
provision in the CHPS facilities [26]. This will reorient community members to
seek care at CHPS instead of OTCMSs as equipping healthcare providers at
community level will improve dispensing of antimicrobials [35]. Clients could
pay for only the test if it is negative as antibiotics may not be required.

It is therefore crucial for relevant stakeholders specially the Ghana AMR
platform to strategically engage the OTCMS through the leadership of their
association to discuss how best to include them in their activities to combat
AMR. The OTCMSs association with branches in the districts and regions
coordinates the activities of OTCMSs. These are important stakeholders who
contribute to ensuring good pharmaceutical practice or otherwise [24]. OTCMSs
could therefore be engaged to support public health education against
inappropriate antibiotic use taking cognisance of how to ameliorate the effect on
their business. The starting point could be the inclusion of their representatives
on the AMR platform which is currently implementing various activities
towards the containment of AMR in Ghana. Once OTCMSs feel part of the
system, they could be incentivised to contribute to fighting antibiotic resistance.
OTCMSs are widely distributed across Ghana and are potentially an important
ally in tackling AMR by improving antibiotic use through better information.
As indicated earlier, this should be seen in the context where the regulator (i.e.
the Pharmacy Council) is inadequately resourced to be able to effectively
supervise and enforce the regulations on the sales of antibiotics [4].

Recommendation

The GHS, MoH, and Pharmacy council are encouraged to engage with
representation from OTCMSs and CHPS for further discussion with relevant
stakeholders as part of efforts to improve appropriate antibiotic access and use
at the community level. Meanwhile, the GHS and MoH should consider massive
extension of approved health facilities and services to rural communities to
enhance appropriate access and use of antibiotics. Furthermore, some of the
CHPS facilities could be upgraded into health centers with qualified physician
assistance who could prescribe some basic antibiotics and refer when need be as
has been done with midwives. The GHS, MoH and pharmacy council should
also consider providing incentives to qualified pharmacist to set up pharmacy
shops in rural communities as they are underrepresented. Community members
who need antibiotics could be served appropriately if they have prescriptions or
be given appropriate advice and referral to approved health facilities.

Strengths and limitations

The interview guide was situated in the six health system building blocks of the
WHO to explore stakeholders’ perspectives on the feasibility of dispensing
antibiotics. This enables us to explore stakeholders’ perspectives on various
aspect of the health system. Some components of the guide could not be explored
among members of the Ghana AMR platform during discussions on the platform
because their initial comments and responses indicated that they were not in
support of suggestions to train OTCMSs and CHPS to dispense antibiotics.
However, we conducted a follow-up IDIs to explore their perspectives on the
role of OTCMS and CHPS in ensuring that antibiotics are accessed and dispensed
appropriately at the community level.

The lack of laboratories in CHPS to enable them to effectively dispense antibiotics
also emerged as a possible challenge. This task shifting concept could be feasible
considering the emergence of rapid diagnostic tests or point of care tests for
infectious diseases [32]. Rapid diagnostic test kits for testing gastrointestinal,
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Conclusion
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Appendix 1: information on stakeholder institutions/organization
The Ministry of Health formulates health policies, sets standards for the delivery of
health care and provides strategic direction for health delivery services in Ghana [27].
Ghana health service is responsible for the implementation of national health policies.
It provides health service with special emphasis on primary health care at regional,
district and sub-district levels in accordance with national policies[36]. The pharmacy
council is a statutory regulatory body responsible for securing the highest standards in
the practice of pharmacy in the country [37]. Food and drugs authority is responsible
for protecting public health by assuring the safety, efficacy and security of human and
veterinary drugs, food, biological products, cosmetics, medical devices, household
chemical substances, tobacco and the conduct of clinical trials in Ghana[38]. The Overthe-counter medicine sellers association with branches in the districts and regions
coordinates the activities of chemical sellers across Ghana.
The AMR working group is a platform created by the Ministry of Health to develop
AMR policy for Ghana to address all AMR related issues from a “One health” approach
[39]. The AMR Platform is a multi-sectorial working group including representatives
from human, animal (livestock, fish, poultry etc.), plant and the environment.
Representatives of institutions and agencies represented on the Ghana AMR platform
include Ministry of Health, Ghana Health Service, Food and Drug Authority, Ministry
of Food and Agriculture, Ministry of environment science technology and innovation,
University of Ghana (Department of Microbiology and Department of Veterinary
medicine) etc.
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GENERAL DISCUSSIONS

General discussion, conclusion and recommendations
This PhD thesis examined the contextual determinants of antibiotic access and
use in the Kintampo districts of Ghana as part of efforts to identify targets that
could inform the development of context specific interventions to improve
antibiotic access and use. Through related studies, we built a trajectory to
understand the contextual factors that influence antibiotic access and use at the
community level in Ghana. This chapter includes a summary of the main
findings, a general reflection on the findings, methodological considerations,
and recommendations for future directions i.e. policy, research and practice.

Summary of the main findings
Regulatory and community demands regarding access to antibiotics
in rural Ghana

The first part (chapter 2) of this thesis qualitatively explored and described the
context of pharmaceutical regulations and the sales of antibiotics at the
community level from the providers’ and community’s perspectives. It was
revealed that, in spite of the existence of regulation that prevents unapproved
dispensing of antibiotics by over the counter medicine sellers (OTCMSs), they
do dispense antibiotics without prescription due to community contextual
complexities and dynamics. Contextual factors that influence antibiotic access
and use without prescription include pre-existing perceived benefits of
antibiotic, delays in receiving treatment at the hospital or other health facilities,
financial constraints, and long distance to approved health facilities. From a
seller perspective there is also the context of financial gains by OTCMSs.
Consequently, considering the weak implementation of regulations, it emerged
that OTCMSs and community-based health planning and services (CHPS)
facilities should be trained in the correct and safe dispensing of some ACCESS
(first or second choice antibiotics) antibiotics rather than preventing them from
dispensing antibiotics. ACCESS antibiotics are classified as antibiotics that are
active against a wide range of commonly susceptible pathogens and have lower
resistance potential. Training OTCMSs and CHPS to dispense ACCESS
antibiotics could potentially help resolve regulatory and community demands
regarding accessibility challenges to infectious disease care at the community
level (chapter 2).
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Determinants of inappropriate antibiotic access and use in
the community

The second part (chapters 3 and 4) of this thesis quantitatively examined the
determinants of inappropriate antibiotic use in the community setting and
qualitatively explored local cultures that developed around antibiotics and
inappropriate use. We further explored issues about confusing antibiotics with
other types of medicines that are in capsules or tablets. The study described in
chapter 3 found that inappropriate antibiotic use was high and mainly influenced
by out-of-pocket payment for healthcare and seeking for healthcare outside
health centers and pharmacies. Interestingly seeking for healthcare from drug
peddlers was marginally associated with inappropriate antibiotic use. The relatively
high cost of medicines, including antibiotics, facilitates inappropriate antibiotic
use. Low household socioeconomic status and rural place of residence were
associated with inappropriate antibiotic use considering users tend to buy fewer
antibiotics than required with the understanding that they will return to buy
the remaining when they have money. Trust the medicine supplier and disease
severity were important factors that influence the type of drug suppliers’
community members go to for healthcare.
In chapter 4, we reported on an explorative study which revealed that self-medication was a major contributing factor to inappropriate antibiotic use. Antibiotics
were used to self-treat stomach pain, diarrhoea, gonorrhoea, wounds, boils and
hernia. Some of these conditions are not caused by bacterial infections and
therefore do not require antibiotics. Community members learn how to
self-medicate with medicines, including antibiotics through: (i) how medicines
are dispensed in hospitals and other health facilities, pharmacies and OTCMSs,
(ii) recommendations of family members, colleagues and friends, (iii) radio and
television adverts, (iv) drug peddlers who move from house-to-house with
medicines and (v) antibiotic use based on assumptions that have been developed
around medicine use over time. Generally, community members actually do not
know what antibiotics are and the diseases they should be used for. Medicines
that are in capsules -referred to as ‘Topaye’ or ‘Abombelt’ in Twi ( local dialect
widely spoken in study area) - including antibiotics were perceived to treat specific
types of diseases such as stomach pain, diarrhoea, gonorrhoea, cold, wounds, and
boils. Medicines, including antibiotics, were identified or described with colours
because people do not usually know the names of these medicines. Antibiotics
were identified and referred to with colours such as red, red and yellow, white,
green, black capsules. Thus, identification of antibiotics with colours appeared to
be confusing considering that some antibiotics in capsules have similar size, shape
and colours which contributes to inappropriate use (Chapter 4).
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Stakeholder engagement on improving antibiotic access and use

The third part of this thesis was a follow-up on findings that emerged from part
I: the importance of training OTCMSs and CHPS in the correct and safe
dispensing of some ACCESS antibiotics. This was part of the effort to map out
-via stakeholder engagement- a trajectory to translate important findings that
emerged in our previous sub-studies, particularly chapter 2, into policy/
regulations and improved interventions. To guide stakeholder discussions,
we first conducted a systematic review (chapter 5) to assess the effectiveness
of interventions aimed at improving antibiotic dispensing by drug dispensers
at the community level in LMICs. In Chapter 6, we assessed stakeholders’
perspectives on the feasibility of training OTCMSs and CHPS facilities to
dispense specific antibiotics in Ghana.
Findings from the systematic review showed that it is possible to improve the
dispensing of medicines, including antibiotics, at the community level in LMICs.
Various interventions -ranging from a single educational intervention to a
combination of multiple intervention components- were effective. About 70% of
the interventions studied included educational meetings, mainly training with
a focus on improving dispensing practices. Other interventions which emerged
from our review include distribution of educational materials, educational
outreach meetings, reminders, clinical practice guidelines, local consensus processes,
procurement and distribution of supply and monitoring of performance. The review
further revealed that there is a need for follow-up to check on sustainability of
intervention effects and to consciously roll out these interventions into policy.
Our review highlighted the importance of stakeholders’ engagement in the
development of interventions to improve dispensing practices and as a key
determinant for successful implementation.
In the stakeholder engagement study (chapter 6), we built on findings from our
qualitative study (chapter 2) where we concluded that it might be important to
train OTCMSs and CHPS in the correct and safe dispensing of some ACCESS
antibiotics to improve appropriate use at the community level. This study
enabled us to bring the concerns of OTCMSs and community members regarding
the sale of antibiotics to the attention of stakeholders involved in the formulation
and implementation of pharmaceutical policy in Ghana. Two contrasting
observations emerged. Leadership of OTCMSs and Ghana Health Service (GHS)
staff at the district health directorate supported the suggestion that OTCMSs
and CHPS should be trained to dispense specific antibiotics because they are
already dispensing them against regulations in the context of unmet needs in
Ghana’s healthcare system and for financial gains. In contrast, the pharmacy
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council, GHS in the region and national AMR platform generally alluded that
OTCMSs and CHPS should not be trained to dispense antibiotics because their
level of education is inadequate. Our study revealed that most OTCMSs are
secondary school certificate holders and health workers at CHPS facilities hold
certificate in community health nursing which is preventive health focused.
Findings from this study show that the more one moves from the district level
through the region to the national level, the more the stakeholders disagree with
the suggestion to train OTCMSs and CHPS to dispense specific first line
antibiotics. The study further revealed that guidelines for dispensing and
treatment will be an important tool along with supervision in the event that the
emerging suggestion to train OTCMSs and CHPS are considered. Our study
also showed the need for the Ghana AMR platform to strategically engage the
OTCMSs through the leadership of their association to discuss how best to
include them in their activities to combat AMR. The emerging suggestion on
training OTCMS to dispense some antibiotics presents an opportunity for
Ghana to develop an innovative approach by restructuring its regulatory
framework which could also be a model for other countries struggling with
inappropriate antibiotic sales and dispensing.

General reflection on the findings
In this section, we reflected on the main findings and situated them in literature
and ongoing narratives on antibiotic access and use.

The structural context of antibiotic access and use:
problems and potential solution

Health system inadequacies and context specific factors regarding antibiotic
access and use
As revealed in chapters 2 and 3 [1, 2], inappropriate antibiotic access and use are
largely induced by health system inadequacies and context specific factors.
Consequently, as the sustenance of life and the promotion of health are the
ultimate goal of humankind [3], individuals would always devise strategies to
seek for healthcare amidst the challenges of the health system. It was therefore
evident that community members devised alternative means of obtaining
antibiotics because the health system was unable to meet their demands for
appropriate access to antibiotics. For instance, rural community members who
are relatively poor purchase antibiotics from OTCMSs because of delays and
long distances to approved health facilities. Though unapproved, OTCMSs were
readily available and provided rural communities with some of the antibiotics
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they require. These factors largely applies to most low and middle income
countries and even some higher income countries [4] . Worldwide, it is estimated
that over 50% of antibiotics are purchased over the counter and from unapproved
sources, largely contributing to inappropriate antibiotic use. What makes the
situation worse is that half of these antibiotics are purchased in smaller doses
for one-day treatments or less [5, 6].

Weak implementation of pharmaceutical policies and regulations and
antibiotic access and use
The OTC sale of prescription-only medicines, including antibiotics, is prohibited
by regulations in Ghana like most counties worldwide [6]. However, our studies
showed that the prevailing context of inappropriate antibiotic access and use at
the community level thrives within a context of weak enforcement of
pharmaceutical policies and regulations. Comparable to our findings, several
studies have also documented the weak enforcement of existing pharmaceutical
regulations that prevents dispensing of antibiotics by unapproved medicine
suppliers especially OTCMSs in LMICs [1, 4, 7]. The weak enforcement of
pharmaceutical regulations in LMICs is largely due to inadequate resources for
supervision, lack of effective registration and tracking of medicine suppliers,
and a system that is unable punish offenders [1, 8]. In Ghana, the Health
Professions Regulatory Body Act, 2013 (Act 857) is the main law that regulate
pharmacy practice. Act 857 indicates that only doctors, physician assistants,
midwives, pharmacist and nurse prescribers are eligible to prescribe and
dispense registered antibiotics [9]. The Act 857 further prescribes sanctions for
defaulting OTCMSs including revoking their license and a fine not exceeding
two hundred and fifty penalty units which is GHC 3,000.00 (about USD 500).
Whilst on paper, Act 857 prevents OTCMSs from dispensing antibiotics, except
cotrimoxazole, in practice they sell different types of antibiotics with or without
prescription due to community demand, profit and the fact that sanctions are
barely applied by the Pharmacy Council [1, 10].
Training of OTCMSs to dispense antibiotics to improve access and use
Antibiotics dispensing in LMICs is a pharmaceutical regulatory issue which
often creates tension between regulatory bodies and OTCMSs and even drug
peddlers [1]. Thus there is the need for urgent interventions to strengthen the
pharmaceutical regulatory systems. Evidence from our study suggest that
relevant institutions could consider training OTCMSs and allow them to sell
some antibiotics, rather than completely prohibiting them from selling all
antibiotics. This recommendation emerged in the context of the fact that such a
system will synthesise the demands of regulatory institutions and that of the
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community members for accessible and safe antibiotic use [1]. The suggestion to
train OTCMSs could be a major headway towards the reconstruction of Ghana’s
regulatory framework and could also be a model for other countries to improve
appropriate access to antibiotics at the community level. Findings from our
systematic review showed further that it is possible to improve the dispensing
of medicines, including antibiotics, at the community level in LMICs through
various interventions, either single or combined. A detailed needs assessment
among Ghanaian OTCMSs should be conducted to select the one with the most
potential from these successful strategies.

Educational and training interventions to improve antibiotic access and use
Educational and training interventions have the potential of improving medicine
dispensing practices in LMICs [11-14]. In LMICs where there is inadequate
supervision and regulatory enforcement, educational interventions for OTCMSs
and community pharmacies could be useful when it is well implemented [1].
Educational and training interventions are largely proven to be effective
strategies for improving the practices of professionals and non-professionals in
diverse fields [15]. In Ghana, the task-shifting concept of training OTCMSs to
dispense some categories of antibiotics is worth considering as previously they
have been trained to be able to test their clients with malaria symptoms with
Malaria Rapid Diagnostic Test kits before dispensing antimalarials [16, 17].
OTCMSs in Ghana could therefore be trained to dispense WHO “key ACCESS
antibiotics” (first line antibiotics). According to the WHO, these antibiotics
should be widely available, affordable and quality assured to improve antibiotic
access and health outcomes. Training OTCMSs therefore fits into the WHO 2017
expert committees’ recommendation that “key access antibiotics” should be a
subject of targeted or specific stewardship programmes [18]. Focusing on
restricting OTC sales of all antibiotics would amount to “cutting with a
double-edged sword” as that will limit access for a majority of the people who
live in rural areas with limited access to approved health facilities.
Equipping CHPS to dispense some antibiotics to improve access and use
Another task shifting approach that could improve antibiotic access and use at
the community level is to upgrade CHPS facilities to dispense some categories
of antibiotics. CHPS can help to improve access to key ACCESS antibiotics, as
these facilities are close to community members who live far away from
hospitals, health centers and pharmacies. CHPS was introduced in 1999, as a
national primary healthcare programme designed to bring healthcare to the
door steps of community members [19, 20]. The call for upgrading CHPS to
dispense antibiotics reiterates the high emerging demand by the community for
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curative services provision in the CHPS facilities, as specified in the revised
CHPS policy launched in 2016 [21]. Upgrading CHIPS to dispense some
antibiotics could be more viable considering the emergence of rapid diagnostic
tests or point of care tests for infectious diseases [22]. Rapid diagnostic test kits
for testing gastrointestinal, respiratory and sexually transmitted infections have
shown promise in reducing unnecessary antibiotic use [23, 24]. CHPS could be
equipped with these innovative assays to provide better care and improve
antibiotic dispensing and also meet the high emerging demand of the community
for curative services provision in the CHPS facilities [25]. This will reorient
community members to seek care at CHPS instead of OTCMSs [26].

Stakeholder engagement to improve antibiotic access and use
Community antibiotic access and use could also be improved through strategic
stakeholder engagements. Findings from out studies especially chapters 2, 5
and 6 highlighted the importance of stakeholders’ engagement and collaboration
in the development of interventions to address AMR [27]. This is in line with the
goal of Ghana’s AMR policy and national action plans for the containment of
AMR through the “one health” approach [28, 29]. The overall goal of Ghana
AMR policy is to improve and sustain the health of the population (human,
animal and plants) in their environment and enhance food security by ensuring
the responsible use of and access to safe, effective and affordable antimicrobials
of good quality as well as slow the emergence of resistant microbes and prevent
the spread of resistant infections. The policy acknowledges that the multiple
interrelated factors contributing to resistance require a multi-stakeholder/
sectorial involvement in a concerted effort at tackling resistance through a one
health approach. The national policy was therefore prepared with a broad
consultation of multi-stakeholders involving public and private sector agencies,
academia, research institutions and civil society organizations. The policy seeks
to develop strategies that will ensure responsible use of antimicrobials and help
control the development and spread of antimicrobial resistance across all sectors
of Ghana [28].
At the moment the AMR national action plan is being implemented by the AMR
secretariat of the Ministry of Health. Lead implementers and relevant
collaborators have been identified considering that the list of collaborators could
be expanded during implementation. The AMR working group is a platform
created by the Ministry of Health to develop AMR policy for Ghana to address
all AMR related issues from a “one health” approach [29]. The AMR Platform is
a multi-sectorial working group including representatives from human, animal
(livestock, fish, poultry etc.), plant and the environment. Representatives of
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institutions and agencies represented on the Ghana AMR platform include
Ministry of Health, Ghana Health Service, Food and Drug Authority, Ministry
of Food and Agriculture, Ministry of environment science technology and
innovation, University of Ghana (Department of Microbiology and Department
of Veterinary medicine) etc.
One important stakeholder who is missing on the AMR platform as revealed in
chapter 6 is the association of OTCMSs, who dispense antibiotics as well. The
association of OTCMSs has branches in almost all districts and regions in Ghana
and coordinates the activities of OTCMSs [30]. It is therefore important for the
Ghana AMR platform to invite them and strategically engage the OTCMSs
through their leadership to discuss how best to include OTCMSs in the platform
activities to combat AMR. OTCMSs could be engaged to support public health
education against inappropriate antibiotic use. Once OTCMSs feel part of the
system, they could be incentivised to contribute to fighting antibiotic resistance.
Considering that OTCMSs are widely distributed across Ghana, they are a
potential important ally in tackling AMR by providing better information to
their clients.

The sociocultural context of antibiotic access and use: problems and
potential solutions

The challenge with the identification of antibiotics
Our studies in chapter 4 showed that inappropriate antibiotic access and use are
also influenced by sociocultural factors [31]. Specifically, it emerged that there
are no words or phrases in the local Ghanaian languages that describes
antibiotics and its associated concepts such as antibiotic resistance. Antibiotics
are identified by their shapes and colours which contributes to misidentification
and inappropriate antibiotic use and, ultimately, resistance. This situation is
prevalent in most LMICs, especially where illiteracy rate is relatively high. A
recent study conducted across six LMICs in Africa and Asia found that
medications dispensed as capsules are considered antibiotics, though other
medicines, such as pain killers, are also dispensed as capsules [7]. In Vietnam
antibiotics are referred to as ‘con nhộng’, which means ‘capsule’. Similarly, in
Mozambique the word ‘capsule’ is used to identify an antibiotic [7]. Like in our
study, antibiotics were locally referred to as “topaye” or “abombelt”-which
means capsule- and were identified by specific colours such as Red and yellow
or Red and Black. For instance, in both Ghana and Mozambique, ‘Red &Yellow’
was used to identify some specific types of antibiotics which could either be
tetracycline or amoxicillin [4, 31]. The project revealed confusion in both Africa
and Asia regarding how to identify oral antibiotics. The confusion with the
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identification of antibiotics presents a potential patient safety issue that merits
further attention.

Labeling of antibiotics to improve identification and appropriate use
The challenge with antibiotic identification calls for practical strategies to enable
patients and the general public to know which antibiotics they are taking,
especially in the context of the global call for generic medicines [32-34].
Considering the level of illiteracy in LMICs, labeling of antibiotics has been
identified as one of the measures that could help people identify and differentiate
antibiotics from other medicines [33, 35]. Being able to identify an antibiotic by
community members and healthcare workers is a precondition for improving
appropriate antibiotic use and patient safety. Clear labelling of antibiotics makes
community members aware about the use of antibiotics and enables them to put
into good practice any future risk communication campaign about better use of
antibiotics [31, 34]. Our study and other studies have revealed that community
members currently rely on information provided to them by drug sellers, friends
and family members, which is often inadequate [1, 7]. This aligns with the global
strategy of making communities more resilient in dealing with public health
emergencies and the trend of involving patients more in treatment decisions
[36]. Lessons could be drawn from previous initiatives like the “Red line”
initiative in India. The “red line” initiative launched in 2016 by the Indian
Ministry of Health placed a red line on the packages of first line antibiotics as
part of efforts to stop inappropriate antibiotic use. The key messages of the red
line awareness campaign include helping people to identify prescription-only
medicines, including antibiotics, curb self-medication and become more aware
of the dangers of misusing antibiotics. The red line initiative was supported by
relevant stakeholders including the organization of pharmaceutical producers
of India [35, 37].
Assessing how the appearance of antibiotics could nudge appropriate use
Though there were implementation challenges with the red line initiatives and
others, the call to label antibiotics for easy identification could be expanded [37].
Using the appearance of a drug to facilitate identification can help efforts aimed
at addressing inappropriate use. Building on findings from the Antibiotic Access
and Use (ABACUS I) and drawing lessons from the red line initiative, ABACUS
II team is currently conducting a study in six African and Asian countries, the
Netherland and UK to assess how the appearance of antibiotics could nudge
appropriate use. Consequently, ABACUS II through a Wellcome Trust Initiative
is currently building a case for an international system that harmonizes the
appearance and thus improves the identification of oral solid formulations
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(capsules and tablets) of antibiotics both for consumers and sellers, taking into
account the appearance of other drugs (www.abacus-project.org).

Public health education to improve inappropriate antibiotic use
Public health education on inappropriate antibiotic use will be useful considering
that, the confusion over how to identify oral antibiotics is exacerbated by the
lack of knowledge about what antibiotics are and what diseases they should be
used for. Though medicines in capsules including antibiotics are perceived to
treat specific types of diseases including diseases caused by bacterial infections,
respondents did not know that they are antibiotic per se. Our finding therefore
provides an important context that could inform how to proceed with public
health education efforts on the risk of inappropriate antibiotic use. Without the
population knowing what antibiotics are, any meaningful public health education
or risk communication campaign on antibiotics may not achieve the desired
outcomes. One of the objectives of WHO Global Action Plan on Antimicrobial
Resistance (GAP-AMR) is to improve awareness and understanding of antimicrobial resistance through effective communication, education and training
[38, 39]. This has led to the institution of the World Antimicrobial Awareness
Week (WAAW) which is celebrated annually across the world. During the week
celebration, various stakeholders, government and non-government globally
engage in several risk communication activities on inappropriate antibiotic
access and use and antimicrobial resistance [40, 41]. The overarching question
that arises here is: does the general population really know what antibiotics are?
This question begs for more answers especially in LIMC where illiteracy rate is
generally high.
In Ghana, beyond the observation of WAAW, the AMR national policy and
national action plan have outline various activities that are being implemented
by stakeholders (including civil society organizations and the media) for
continuous education to promote responsible use of antimicrobials amongst the
general public in the spirit of ‘one-health’ [28, 29]. In spite of the inclusion of
these activities in the national action plan, awareness and knowledge of AMR,
appropriate antibiotic access and use appear to be low at the community level as
revealed by our studies [1, 31]. Inadequate financial resources has been cited as
a major setback to efficiently execute planned activities.

Methodological reflections

Study site and generalization of study results
Studies included in this PhD thesis explored contextual issues about antibiotic
access and use in the Kintampo North and South districts of Ghana. Our findings
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may therefore not be generalizable. Nonetheless, many insights might be
transferable to similar settings in Ghana and other LMIC. In LMIC, inappropriate
antibiotic use is common in rural settings such as our study area. In Ghana,
about half of the population live in rural settings that are far from approved
healthcare providers. Rural inhabitants therefore obtain much of their antibiotics
from private unapproved providers such as over the counter medicine sellers
and this contributes to inappropriate use [1, 2, 42]. Findings from this study
therefore provides context and targets for intervention to improve antibiotic
access and use in rural settings across Ghana.

Study design
A mixed method study design was adopted for this PhD thesis. Mixed methods
involve combining quantitative and qualitative research methods to understand
a phenomenon or generate new knowledge [43]. Using quantitative and qualitative
research methods were complementary and provided different perspectives on
contextual issues that influence community antibiotic access and use. Also, both
methods used together provided variations in data collection which contributed
to greater validity in the data [44]. Mixed method can involve either concurrent or
sequential use of quantitative and qualitative methods [43]. In this PhD thesis,
only qualitative methods were used in chapters 2, 4 and 6 [1, 27, 31]. Both quantitative
and qualitative methods were used sequentially in chapter 3 [2]. A systematic
review was conducted in chapter 5 to guide stakeholder engagement process
using qualitative methods in chapter 6.

Qualitative approach: in-depth interviews

In-depth interviewing is a qualitative data collection technique used for
conducting intensive interviews with individuals to explore their perspectives
on a specific idea, program, or situation. In-depth interviews (IDI) are useful for
collecting detailed information about a person’s thoughts and behaviors or to
explore new issues [45, 46]. During IDIs, research participants provide detailed
information about their attitudes and values in a specific context. The researcher
can adjust questions and probe further during the process of interviewing. In
chapters 2, 4 and 6, we used IDIs to explore the perspectives of key informants
including health workers, OTCMSs and specific community members of interest
on community antibiotic access and use. In chapter 2, health workers and OTC
medicine dispenser’s perspectives were explored to understand the regulatory
and community demands on the sale of antibiotics and how the differences in
demand could be resolved to improve appropriate use of antibiotics. Specific
community members were selected to discuss their experiences with and
attitudes towards access to antibiotics. Similarly, in chapter 4, IDIs were useful
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in our efforts to understand the perspectives of health workers on inappropriate
antibiotic use by their patients/clients and on patients’ confusing of antibiotics
with other medicines in capsules, tablets and antibiotics with similar colours. In
chapter 6, IDIs enabled us to strategically engage key stakeholders who were
involved in formulating and ensuring compliance to pharmaceutical practice in
the district through region to the national level. Interviewing stakeholders from
different institutions/association brought divergent perspectives to bear on how
to improve access and use of antibiotics at the community level in Ghana.

measurement of inappropriate antibiotic use was based on the responses from
survey respondents. For instance if a respondent got antibiotics with a
prescription but his or her condition does not require antibiotics, then it is
appropriate to stop sooner rather than later, not inappropriate. Nonetheless, the
use of these indicators to measure inappropriate antibiotic use provided possible
pointers or clues to how appropriate or inappropriate antibiotics were used at
the community level or outside healthcare settings for possible future
interventions to improve use and curb resistance.

Qualitative approach: Focus Group Discussions
FGDs were used together with IDIs as understanding human behaviour and
contextual issues may require more than one data collection technique. FGDs
are important for gathering information about the way people behave and the
motivations that underlie these behaviours on a specific issue in a context. FGDs
therefore allow for the expression of views, opinions and counter-opinions on
attitudes, beliefs and practices. It also enables the researcher to note and identify
minority and majority opinions on specific issues [46]. In chapter 2, the
performance of FGDs was an important technique for discussing community
norms on antibiotics access and use among community members. Triangulated
with IDIs in chapter 4, issues about confusing antibiotics with other medicines
in capsules and tablets were further explored during the FGDs.

Presentation and stakeholder discussions on the Ghana AMR platform:
WHO building blocks
The stakeholder engagement sub-study (chapter 6) took advantage of the Ghana
AMR platform to present findings that emerged from the community level.
Guided by the bottom-up research approach, the AMR platform was ideal to
present the community concerns about pharmaceutical regulations regarding
the sale of antibiotics by OTCMSs to relevant stakeholders who are leading the
fight against the development and spread of AMR in Ghana. As indicated earlier,
the AMR platform under the coordination of the AMR secretariat of the Ghana
Ministry of Health is a multi-sectorial working group including representatives
from human, animal (livestock, fish, poultry etc.), plant and the environment.
The Ghana AMR platform was therefore useful for a stakeholder mapping
which was built into our study. During the presentation of findings, representatives of the Technical Working Group on Antimicrobial Stewardship, pharmacy
council and the pharmaceutical society of Ghana on the AMR platform took
keen interest in discussing the emerging pharmaceutical regulatory concerns at
the community level. This gave us the opportunity to map individuals from the
Technical Working Group on Antimicrobial Stewardship, pharmacy council
and the pharmaceutical society for in-depth interviews on issues that emerged
during the presentation.

Application of mixed method approach
Mixed methods involving quantitative and qualitative methods were used to
examine household factors which influence antibiotic use among community
members in Ghana (chapter 3). The study employed three sequential approaches.
First, a qualitative approach was used to explore the factors that affect community
antibiotic access using IDIs and FGDs as reported in chapter 2 [1]. The results of
the qualitative study were used to refine a questionnaire used at the household
level to capture antibiotic use over one year. Lastly, in order to deepen our
understanding of the results from the household survey, another round of
explanatory IDIs and FGDs was performed.
Quantitative measure of inappropriate antibiotic use
Three indicators including either antibiotic use without prescription, not
completing treatment course or non-adherence to instruction for antibiotic use
from the provider (formal or informal) were used to measure inappropriate
antibiotic use. “Yes” responses to all or any of the three questions by a respondent
was considered to be inappropriate antibiotic use [2]. The definitions of these
indicators may not be exhaustive considering that they were not verified. The
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The WHO health systems perspectives informed the design of the study guides
to explore stakeholders’ perspectives on the feasibility of allowing OTCMSs and
CHPS facilities to dispense some antibiotics [27]. The six building blocks
primarily contribute to the holistic monitoring and strengthening of health
systems [47]. The application of the WHO health system building blocks was
therefore useful in ensuring that all aspects of a potential health system which
may allow the dispensing of antibiotics by OTCMS and CHPS were considerably
covered during stakeholders’ engagements. Though some components of the
guide could not be explored among members of the Ghana AMR platform
members during discussions, follow-up interviews that were conducted among
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key platform members helped to further explore their perspectives on the role of
OTCMSs and CHPS in ensuring appropriate antibiotics access and use at the
community level. The study team was unable to adequately discuss some issues
on the WHO building blocks as the initial comments by the AMR platform
members indicated that they were not in support of suggestions to train OTCMSs
and CHPS to dispense some antibiotics. The follow-up interviews however
revealed that OTCMSs could be engaged to support public health education
against inappropriate antibiotic use.
The IDI guide was organized around the WHO health system building blocks
including leadership and governance, service delivery, health workforce,
medicine and medical products, finance and health information. (1) Leadership
and governance involve ensuring the existence of policy and regulatory
frameworks combined with effective oversight. (2) Service delivery involves the
delivery of health services/interventions to those who need them through the
maximum use of resources. (3) Health workforce works in responsive and
efficient ways to achieve the best health outcomes. (4) A well-functioning health
system ensures equitable access to essential medical products (in our case
antibiotics), vaccines and technologies. (5) The health financing system raises
adequate funds for health, in ways that ensure people can use needed services.
(6) The health information system ensures the production, analysis, dissemination
and use of reliable and timely information to improve on health services [48, 49].
The application of these WHO building blocks enabled us to broadly explore
stakeholders’ perspectives on the health system issues that could influence the
suggestion of allowing OTCMSs and CHPS to dispense some categories of
antibiotics. For instance, allowing OTCMSs and CHPS facilities to dispense
antibiotics could affect prices of antibiotics which could influence health seeking
behavior (service delivery), personnel may have to be trained (health workforce)
which requires funds (health financing).

Recommendations for policy, research and practice

Recommendations that emerged from this thesis revolves around factors that
could improving appropriate antibiotic access and use as summarized below.

Recommendation: policy

1. Training and engaging OTCMC to improve on antibiotic access and use
• The Pharmacy Council and other relevant stakeholders are encouraged to
consider training sellers at the community level to dispense some essential
antibiotics in a manner that will optimise their safe use. Without such a
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change in the regulations, OTCMSs will continue to sell antibiotics, thereby
promoting inappropriate use and resistance.
• Training OTCMS to dispense antibiotics should comprise a collaborative
and contextualized approach that will synthesise the differences in demands
of regulation and the community concerning access to antibiotics. It is
therefore important to involve OTCMSs as key stakeholders to facilitate the
design and successful implementation of interventions aimed at improving
their capacity to dispense antibiotics appropriately.

2. Expanding access to approved health facilities

• The ministries of health and healthcare agencies in Ghana and LMICs
should enhance access to approve health services, health care insurance,
and to provide affordable antibiotics to improve use at community level
especially in rural settings.
• The Ministry of Health and Ghana Health Service should consider equipping
CHPS compounds to be able to dispense some antibiotics to facilitate
appropriate access and use.
• The ministry of health should also consider recruiting, training, and providing
incentives to pharmacist to establish pharmacies in rural communities to
help reduce the OTC sales of antibiotics. This should be considered in the
light of communities current growing demands for curative services.

3. Public health education and risk communication on antimicrobial
resistance

• The ministry of health, Ghana Health Service, and relevant agencies should
intensify public health awareness campaign about the harmful effects of
unnecessary antibiotic use.
• Public health and risk communication messages should be crafted taking
into consideration the local language. Findings from the various sub-studies
provide context that could inform the design of tailored public health
education on the appropriate antibiotic use.

4. Harmonizing the colour codes of antibiotics for easy

• International health governing bodies such as the WHO in collaboration
with other relevant institution should consider standardizing the colour
codes of common antibiotics to improve identification and use. Common
colour codes or other ways to harmonize the appearance of antibiotics and
a clear labelling of antibiotics will empower community members to be
conscious about antibiotics use and enable them to put future public health
education about antibiotics into good practice. Finding from the ongoing
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ABACUS II study could inform how best harmonising the colours of
antibiotics impact appropriate use at the community level.

Recommendations: practice

• The Ghana AMR platform should consider to include the association of
OTCMSs in their meetings and activities. OTCMSs who dispense antibiotics
at the community could be a key agent in the implementation of intervention
aimed at improving antibiotic access and use at the community level.
Residents of rural communities are likely to listen to OTCMS as they are one
of the trusted source of health information to community members especially
those in the rural setting.
• The ministry of health in collaboration with the National Health Insurance
Authority (NHIA) should implement pragmatic approaches in getting majority
of Ghanaians especially those in rural setting to register with the NHIA
scheme. Growing the subscription for the national health insurance and
paying claims to accredited health facilities without delays is important in
enhancing appropriate antibiotic access and use.
• The ministry of health should take pragmatic steps to improve on the human
and material resource for an improved supervision of OTCMSs and pharmacies.
• The pharmacy council should adopt practical covert strategies during
supervision to prevent OTCMSs from getting to know about their supervision
and hiding unapproved medicines that are being sold.

Recommendation: research

• The ministry of health, Ghana Health Service and other relevant agencies
should engage the Ghana school of languages and the linguistics departments
in the Ghanaian universities to conduct research on how best antibiotics
and resistance could be explained to community members during public
health education and risk communication campaign. This is important
considering that, there are specific words in Ghanaian local languages for
antibiotics and its associated concepts such as antibiotic resistance.
• The ministry of health and the pharmacy council should consider to conduct
a detailed needs assessment among Ghanaian OTCMSs to select the one or a
combination of potential training strategies that could improve on medicine-including antibiotics-dispensing practices of OTCMSs. This should be tied
in with considering to train OTCMSs to dispense some essential antibiotics.
• The ministry of health and pharmacy council should to conduct further
stakeholder engagement studies and dialogue as they consider training
OTCMS to dispense some essential antibiotics.
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Summary
In chapter 1, we provided the context to this PhD thesis. Antimicrobial resistance
(AMR) is growing at an alarming rate and has been identified by WHO as one of
the top 10 threats to global health. In spite of the upsurge, the discovery of new
antibiotics have been in decline for the last four decades. In fact, the few
antibiotics that have been produced since the 1980s have been a variation of
antibiotics that already exist. Although AMR is a global health challenge, it is
increasingly becoming more serious in Low and Middle Income Countries
(LMIC) where infectious disease burden remains high. Recently, the increase in
global antibiotic consumption was driven by LMIC showing a convergence of
consumption levels in Europe. Antibiotic resistance is generally attributed to
increasing access and inappropriate antibiotic use, both in healthcare and
community settings. In most LMIC, about 80% of antibiotics are used in the
community either prescribed by healthcare providers or purchased directly by
consumers without prescription from over the counter medicine sellers
(OTCMSs), community pharmacies and even drug vendors. Access and use of
antibiotics are influenced by regulatory and community contextual factors.
Though pharmaceutical regulations on appropriate antibiotics access exists in
LMIC countries, there is weak enforcement of these regulations, leading to the
sale of antibiotics by unapproved suppliers. Also, antibiotics access and use are
influenced by contextual factors such as distance to approved health care and
the multi-dimensional sociocultural norms and institutions that have developed
around medicine use over a period of time.
This PhD thesis examined and explored the contextual factors that influence
antibiotics access and use at the community level in Ghana through qualitative
and quantitative methods to identify targets for interventions to improve use.
In chapter 2, we qualitatively described the context of pharmaceutical
regulations and the sales of antibiotics at the community level from the provider
and community perspectives. This chapter provided insight into the differences
between regulatory and community demands on the sale of antibiotics, and
explored how these differences in demand could be resolved to facilitate safe
and appropriate use. Thirty two (32) in-depth interviews were conducted among
antibiotic suppliers predominantly OTCMSs previously referred to as Licence
Chemical Sellers and 16 among community members. Also, six focus group
discussions among community member. Generally, OTCMSs sell almost all
types of antibiotics because of both structural and individual contextual factors.
It emerged that OTCMSs and Community-based Health Planning and Services
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(CHPS) and could trained and equipped to dispense some types of antibiotics.
There is also the need to educate community members on the appropriate access
and use of antibiotics in rural Ghana.
In chapter 3, we employed quantitative and qualitative methods to examined
determinants of inappropriate antibiotic use at the community level in rural
Ghana. Two household surveys were conducted at two time points in 1,100
households over one year period with the focus on antibiotic use episodes in the
past month prior to the survey. Four in-depth interviews and two focus group
discussions were performed to further explain the survey results. Antibiotics
were used in 585 (53.2%) households. A total of 676 (21.2%) participants out of
3,193 members from the 585 reportedly used antibiotics for 761 episodes of
illness. Out of the 761 antibiotic use episodes, 659 (86.6%) were used inappropriately.
Paying for healthcare without health insurance, not seeking healthcare from
health centers, or pharmacies were significantly associated with inappropriate
antibiotic use. The qualitative study revealed that antibiotic users with low socioeconomic status purchased antibiotics in instalments which, could facilitate
inappropriate use.
Considering the high level of inappropriate antibiotic use (chapter 3), chapter 4
explored the context of inappropriate use in Ghana using ethnomethodology
research approach. A total of 15 in-depth interviews were conducted among
health professionals and private dispensers, and eight focus group discussions
among 55 community members. Self-medication was common. Inappropriate
antibiotic use was influenced by general lack of knowledge on antibiotics and
identification of antibiotics by colours of capsules which could lead to confusion
and inappropriate use. Various antibiotics were used for indications that in
principle do not require systemic antibiotics. Tetracycline and metronidazole,
were poured into “akpeteshie” (local gin) to treat hernia and perceived stomach
sores (stomach ulcer). These practices were learnt from various sources like the
OTCMSs, family, friends, radio, television, drug peddlers, pharmacies and
doctors. Medicines in capsules were referred to as ‘topaye’ or ‘abombelt’ in Twi
(local dialect) and perceived to treat pain associated with diseases.
Chapter 5 sought to gather evidence and learn about intervention that have been
applied to improve the dispensing of antibiotics at the community level. This
was meant to guide our discussions as we planned to engage relevant stakeholders
on the feasibility of training OTCMS and CHPS to dispense some categories of
antibiotics. We conducted a systematic review to document the effectiveness of
interventions aimed at improving antibiotic dispensing by drug dispensers at
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the community level in LMICs. We systematically searched PubMed, EMBASE,
Cochrane Central Register of Controlled Trials, and Web of Science. Our review
showed that it is possible to improve antibiotic dispensing practices at the
community level in LMIC. A total of 1159 papers were screened. Fourteen
studies from Asia (7), Africa (5), South America (one) and one study from both
Africa and Asia were included in this review. Ten (71.4%) studies reported
significant effectiveness of interventions on all or more than 50% of antibiotic
related outcomes. EPOC interventions frequently applied were educational
meetings, distribution of educational materials, educational outreach meetings,
reminders, clinical practice guidelines, local consensus processes, procurement
and distribution of supply. Intervention follow up periods were usually 1-6
months. Despite the heterogeneous nature of the studies included, stakeholders’
involvement was key in the design and implementation of interventions bringing
to bear context, acceptability, and possible sustainability beyond research phase.
Based on our previous findings (chapter 2) and guided by the systematic review,
chapter 6, explored stakeholders perspectives on the feasibility of training
OTCMSs and community-based health planning and services (CHPS)/health
posts to dispense some antibiotics. This was part of efforts of building a trajectory
through stakeholder engagement to move what originated from the community
level in our previous study (especially chapter 2) for consideration in formulating
policies/regulations and designing interventions. Ten in-depth interviews
among staff of Ghana GHS, pharmacy council and the association of OTCMSs at
the district and regional levels. Next, findings were presented to the Ghana
Antimicrobial Resistance (AMR) national platform for further discussions. Five
IDIs were also performed among selected members of the AMR platform as a
follow-up on emerging issues. There was general lack of consensus among
stakeholders on whether OTCMSs and CHPS should be trained to dispense
specific antibiotics. Leadership of OTCMSs and GHS staff at the district health
directorate supported the suggestion that OTCMSs and CHPSs should be
trained to dispense specific antibiotics because they are already dispensing
them. The leadership of OTCMSs explained that some of their members are
experienced and could be trained to improve their practices. In contrast,
participants from pharmacy council, GHS in the region and AMR national
platform generally alluded that OTCMSs and CHPS should not be trained to
dispense antibiotics. They indicated that OTCMS cannot be trained to dispense
antibiotics because their level of education is inadequate. GHS personnel from
the region further explained that training OTCMS could further compromise
inappropriate antibiotic use in the context of already weak regulation
enforcement. GHS and pharmacy council in the region rather suggested that
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they should focus on disease prevention and public health on antibiotic use.
Further stakeholder engagement is required to carefully consider this suggestion
as views on feasibility differ.
In chapter 7, we presented a summary of the main findings, general reflection on
the findings within the context of literature and ongoing discussions around
antibiotic access and use. Methodological consideration were further discussed.
The following recommendation were made;

Recommendation: policy

Training and engaging OTCMC to improve on antibiotic access and use
• The Pharmacy Council and other relevant stakeholders are encouraged to
consider training sellers at the community level to dispense some antibiotics
to optimise their safe use.
• Training OTCMS to dispense antibiotics should comprise a collaborative and
contextualized approach.
Expanding access to approved health facilities
• The ministry of health and Ghana Health Service should enhance access to
health services, health care insurance, and provide affordable antibiotics to
improve use at community level especially in rural settings.
• The Ministry of Health and Ghana Health Service should consider equipping
CHPS compounds to be able to dispense some antibiotics to facilitate
appropriate access and use.
• The ministry of health should also consider recruiting, training, and providing
incentives to pharmacist to establish pharmacies in rural communities to help
reduce the OTC sales of antibiotics.
Public health education and risk communication on antimicrobial resistance
• The ministry of health, Ghana Health Service, and relevant agencies should
intensify public health awareness campaign about the unnecessary antibiotic
use.
• Public health and risk communication messages should be crafted taking into
consideration the local language.
Harmonizing the colour codes of antibiotics for easy
• International health governing bodies such as the WHO in collaboration with
other relevant institution should consider standardizing the colour codes of
common antibiotics to improve identification and use.
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Recommendations: practice
• The Ghana AMR platform should consider to include the association of
OTCMSs in their meetings and activities to improve antibiotic access and use
at the community level.
• The ministry of health in collaboration with the National Health Insurance
Authority (NHIA) should implement pragmatic approaches in getting
majority of Ghanaians especially those in rural setting to register with the
NHIA scheme.
• The ministry of health and pharmacy council should take pragmatic steps to
improve on the human and material resource for an improved supervision of
OTCMSs and pharmacies.
• The pharmacy council should adopt practical covert strategies during
supervision to prevent OTCMSs from hiding unapproved medicines that are
being sold.
Recommendation: research
• The ministry of health, Ghana Health Service and other relevant agencies
should engage the Ghana school of languages and the linguistics departments
in Ghanaian universities to explore how best the words “antibiotics” and
“resistance” could be explained to community members during public health
education.
• The ministry of health and pharmacy council in Ghana should consider to
conduct a detailed needs assessment among OTCMSs for potential training
strategies that could improve on medicine-including antibiotics-dispensing
practices.
• The ministry of health and pharmacy council in Ghana should conduct further
stakeholder engagement and dialogue as they consider training OTCMS to
dispense some essential antibiotics.

Final Conclusion
This PhD thesis reports findings on contextual determinants of antibiotic access
and use in the Kintampo districts of Ghana from the perspectives of antibiotic
dispensers, community members, and stakeholders. Inappropriate antibiotic
use is high. Antibiotics are obtained and used without prescription and these
are influenced by contextual factors such as pre-existing perceived benefits of
antibiotic, delays in receiving treatment at the hospital or other approved health
facilities, financial constraints, and long distance to approved health facilities.
Other contextual determinants include dispensing of antibiotics by OTCMS for
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financial gains, weak enforcement of pharmaceutical regulations, lack of
knowledge on antibiotics, and identification of antibiotics with colours which
appears to be confusing. Findings from this thesis provides a body of knowledge
and evidence that could inform the design of interventions to improve antibiotic
access and use, and to reduce resistance in rural settings in Ghana and LMIC.
Through related sub-studies, we have carefully conveyed to the attention of
policy makers and other relevant stakeholders, the contextual factors that
influence antibiotic access and use at the community level for consideration in
policy design and implementation.
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Samenvatting
In hoofdstuk 1 hebben we de context van dit proefschrift omschreven.
Antimicrobiële resistentie (AMR) neemt in een alarmerend tempo toe. De WHO
heeft dit geïdentificeerd als een van de tien grootste bedreigingen voor de
wereldwijde volksgezondheid. Ondanks de steeds grotere vraag is de zoektocht
naar nieuwe antibiotica de afgelopen vier decennia afgenomen. De weinige
antibiotica die sinds de jaren tachtig zijn geproduceerd, zijn veelal varianten op
reeds bestaande antibiotica. Hoewel AMR een wereldwijd gezondheidsprobleem is, wordt het probleem met name steeds ernstiger in lage en middeninkomenslanden (low and middle income countries; LMIC), waar de infectiedruk
onverminderd hoog blijft. De recente stijging in het wereldwijde antibioticagebruik kan vooral worden toegeschreven aan deze landen, waarbij het gebruik
convergeert met het gebruik in Europa. Antibioticaresistentie wordt over het
algemeen toegeschreven aan een toenemende toegang tot en onjuist gebruik
van antibiotica, zowel in de gezondheidszorg als in eigen gebruik (gemeenschap,
buiten de zorg). In de meeste LMIC wordt ongeveer 80% van de antibiotica
gebruikt in de gemeenschap, hetzij voorgeschreven door zorgverleners, hetzij
door de consument rechtstreeks zonder recept gekocht bij aanbieders van
medicatie zonder recept (over the counter medicine sellers; OTCMS), apotheken
en zelfs drogisterijen. De toegang tot en het gebruik van antibiotica worden
beïnvloed door regelgeving en gebruiken binnen de gemeenschap. Hoewel er in
LMIC farmaceutische regelgeving bestaat over passende toegang tot antibiotica,
worden deze regels maar matig nageleefd. Dit leidt tot de verkoop van antibiotica
door niet-goedgekeurde leveranciers. De toegang tot en het gebruik van
antibiotica worden ook beïnvloed door contextuele factoren zoals de afstand tot
officieel erkende gezondheidszorg en de multidimensionale socioculturele
normen en instellingen die zich in de loop der tijd rondom het medicijngebruik
hebben ontwikkeld.
Dit proefschrift onderzocht en verkende de contextuele factoren die van invloed
zijn op de toegang tot en het gebruik van antibiotica op gemeenschapsniveau in
Ghana. Hierbij is gebruikgemaakt van kwalitatieve en kwantitatieve methoden
om interventie strategieën vast te kunnen stellen waarmee het gebruik kan
worden verbeterd.
In hoofdstuk 2 hebben we de context van de farmaceutische regelgeving en de
verkoop van antibiotica op gemeenschapsniveau kwalitatief beschreven vanuit
het perspectief van de aanbieder en de gemeenschap. Dit hoofdstuk gaf inzicht
in de verschillen tussen de eisen die worden gesteld vanuit de regelgeving en de
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gemeenschap wat betreft de verkoop van antibiotica. Ook onderzochten we in
dit hoofdstuk hoe deze verschillen in eisen kunnen worden opgelost om een
veilig en adequaat gebruik te faciliteren. Er werden tweeëndertig (32) diepte-interviews afgenomen bij leveranciers van antibiotica, voornamelijk OTCMS die
in het verleden License Chemical Sellers werden genoemd, en zestien bij leden
van de gemeenschap. Daarnaast werden er zes focusgroepgesprekken gevoerd
met mensen uit de gemeenschap. Over het algemeen verkopen OTCMS bijna
alle soorten antibiotica vanwege zowel structurele als individuele contextuele
factoren. Het bleek dat OTCMS en gemeenschapsgezondheidsdiensten (Community-based Health Planning and Services, CHPS) konden worden opgeleid
en uitgerust om bepaalde soorten antibiotica te verstrekken. De behoefte bestaat
ook om leden van de gemeenschap te informeren over de juiste toegang tot en
het juiste gebruik van antibiotica op het platteland van Ghana.
In hoofdstuk 3 hebben we kwantitatieve en kwalitatieve methoden gebruikt om
de bepalende factoren (determinanten) van onjuist antibioticagebruik op gemeenschapsniveau op het platteland van Ghana te onderzoeken. Binnen een
jaar zijn er bij 1100 huishoudens op twee momenten enquêtes uitgevoerd. Hierbij
werd met name gevraagd naar het antibioticagebruik in de maand voorafgaand
aan de enquête. Er werden vier diepte-interviews en twee focusgroepgesprekken gehouden om de resultaten van de enquête verder te verklaren. Antibiotica
werden gebruikt in 585 huishoudens (53,2%). In totaal meldden 676 deelnemers
(21,2%) van de 3193 personen waaruit de 585 huishoudens bestonden dat
antibiotica waren gebruikt voor 761 ziektegevallen. Van de 761 ziektegevallen
waarbij antibiotica werden gebruikt, was er in 659 gevallen (86,6%) sprake van
onjuist gebruikt. Het onjuiste gebruik van antibiotica werd in hoge mate in
verband gebracht met het moeten betalen voor gezondheidszorg zonder ziektekostenverzekering en het niet om zorg vragen bij gezondheidscentra of
apotheken. Uit de kwalitatieve studie bleek dat antibioticagebruikers met een
lage socio-economische status de antibiotica in kleinere hoeveelheden kochten,
waardoor onjuist gebruik in de hand werd gewerkt.
Gezien de grote mate van onjuist gebruik van antibiotica (hoofdstuk 3) hebben
we in hoofdstuk 4 onderzoek gedaan naar de context van onjuist gebruik in
Ghana. Hiervoor werd gebruikgemaakt van etnomethodologie als onderzoeksaanpak. In totaal werden vijftien diepte-interviews met zorgprofessionals en
particuliere verstrekkers gehouden en acht focusgroepgesprekken met 55 leden
van de gemeenschap. Zelfmedicatie was gebruikelijk. Het onjuiste gebruik van
antibiotica werd beïnvloed door het algemene gebrek aan kennis over antibiotica
en de identificatie van antibiotica op basis van de kleuren van de capsules, wat
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tot verwarring en onjuist gebruik zou kunnen leiden. Verschillende antibiotica
werden gebruikt voor indicaties waarvoor in principe geen systemische
antibiotica nodig is. Tetracycline en metronidazol werden in ‘akpeteshie’ (lokaal
gestookte gin) gegoten voor de behandeling van hernia en maagpijn (maagzweer).
Deze werkwijzen werden geleerd van diverse bronnen zoals OTCMS, familie,
vrienden, radio, televisie, medicijnverkopers, apotheken en artsen. Geneesmiddelen
in capsules werden in het Twi (het plaatselijke dialect) ‘topaye’ of ‘abombelt’
(‘bommenriem’) genoemd en zouden werken als pijnbestrijding bij bepaalde
ziekten.
In hoofdstuk 5 hebben we getracht bewijs te verzamelen voor en meer te weten
te komen over de interventies die zijn toegepast om de verstrekking van
antibiotica op gemeenschapsniveau te verbeteren. Dit was bedoeld als leidraad
voor onze gesprekken met relevante belanghebbenden over de haalbaarheid
van het opleiden van OTCMS en CHPS om bepaalde categorieën antibiotica te
verstrekken. We hebben een systematische review uitgevoerd voor het
documenteren van de effectiviteit van interventies gericht op het verbeteren van
het verstrekken van antibiotica door medicijnverstrekkers op gemeenschapsniveau in LMIC. We hebben hiervoor systematisch PubMed, EMBASE, Cochrane
Central Register of Controlled Trials en Web of Science doorzocht. Uit ons
onderzoek is gebleken dat het mogelijk is om het verstrekken van antibiotica op
gemeenschapsniveau in LMIC te verbeteren. In totaal zijn 1159 artikelen
gescreend. Veertien onderzoeken, zeven uit Azië, vijf uit Afrika, een uit
Zuid-Amerika en een uit zowel Afrika als Azië, werden in dit literatuuronderzoek opgenomen. Tien (71,4%) onderzoeken rapporteerden een significante
effectiviteit van interventies voor alle of meer dan 50% van de aan antibiotica
gerelateerde resultaten. Vaak toegepaste EPOC-interventies waren: educatieve
bijeenkomsten, distributie van educatief materiaal, educatieve gemeenschapsbijeenkomsten, herinneringen, richtlijnen voor klinische werkwijzen, lokale
processen voor consensus, inkoop en distributie van de voorraad. De follow-up
van interventies vond meestal plaats na 1-6 maanden. Ondanks de heterogene
aard van de onderzoeken was overal de betrokkenheid van belanghebbenden
van cruciaal belang bij het ontwerpen en succesvol implementeren van
interventies; zij zorgden voor context en inzicht in de aanvaardbaarheid en
mogelijke duurzaamheid na de onderzoeksfase.
Op basis van onze eerdere bevindingen (hoofdstuk 2) en de systematische
review hebben we in hoofdstuk 6 gekeken naar de perspectieven van belanghebbenden op de haalbaarheid van het opleiden van OTCMS en gezondheidsplanning en -diensten vanuit de gemeenschap (CHPS)/gezondheidsdiensten
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om bepaalde antibiotica te verstrekken. Dit maakte deel uit van de inspanningen
om met behulp van de belanghebbenden een traject op te zetten waarmee de
resultaten van de gemeenschapsinput uit ons vorige onderzoek (met name
hoofdstuk 2) konden worden meegenomen ter overweging bij het formuleren
van beleid/regelgeving en het ontwerpen van interventies. Er werden tien
diepte-interviews gehouden met medewerkers van Ghana GHS, de Apotheekraad
en de vereniging van OTCMS op districts- en regionaal niveau. Vervolgens
werden de bevindingen gepresenteerd aan het nationale platform Ghana
Antimicrobial Resistance (AMR) voor verdere bespreking. Er zijn ook vijf IDI’s
uitgevoerd onder geselecteerde leden van het AMR-platform, als follow-up van
kwesties die tijdens de besprekingen naar voren waren gekomen. Er was een
algemeen gebrek aan consensus onder de belanghebbenden over de vraag of
OTCMS en CHPS moeten worden opgeleid om specifieke antibiotica te
verstrekken. De leiding van OTCMS en Ghana Health Service (GHS)
medewerkers bij de 
districtsgezondheidsdienst steunden het voorstel dat
OTCMS en CHPS zouden moeten worden opgeleid om specifieke antibiotica te
verstrekken, omdat ze dat toch al doen. De OTCMS-leiding legde uit dat
sommige leden ervaren zijn en getraind kunnen worden om hun werkwijzen te
verbeteren. Deelnemers van de Apotheekraad, GHS in de regio en het nationale
AMR-platform zeiden daarentegen dat OTCMS en CHPS niet zouden moeten
worden opgeleid om antibiotica te verstrekken. Zij gaven aan dat OTCMS niet
kunnen worden opgeleid om antibiotica te verstrekken omdat hun opleidingsniveau ontoereikend is. GHS- medewerkers uit de regio legden verder uit dat
OTCMS-training het onjuiste gebruik van antibiotica verder in de hand zou
kunnen werken gezien de toch al zwakke handhaving van de regelgeving. GHS
en de Apotheekraad in de regio stelden in plaats daarvan voor dat de aandacht
moest worden gericht op ziektepreventie, volksgezondheid en antibioticagebruik. Verdere betrokkenheid van belanghebbenden is vereist om dit voorstel
zorgvuldig te overwegen, omdat de meningen over de haalbaarheid uiteenlopen.
In hoofdstuk 7 presenteerden we een samenvatting van de belangrijkste bevindingen,
een algemene beschouwing over de bevindingen binnen de context van de
literatuur en doorlopende discussies over de toegang tot en het gebruik van
antibiotica. Methodologische overwegingen werden verder besproken. De volgende
aanbevelingen worden gegeven:
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Aanbeveling: beleid
OTCMS trainen en inschakelen om de toegang tot en het gebruik van
antibiotica te verbeteren
• De Apotheekraad en andere relevante belanghebbenden worden aangemoedigd
om verkopers op gemeenschapsniveau te trainen om bepaalde antibiotica te
verstrekken en zo veilig gebruik te optimaliseren.
• Het opleiden van OTCMS om antibiotica te verstrekken vraagt om een gezamenlijke
en gecontextualiseerde benadering.
Uitbreiden van de toegang tot erkende gezondheidsfaciliteiten
• Het ministerie van Volksgezondheid en de Ghanese Gezondheidsdienst
moeten de toegang tot gezondheidszorg en zorgverzekeringen verbeteren en
betaalbare antibiotica aanbieden om het gebruik op gemeenschapsniveau te
verbeteren, vooral op het platteland.
• Het ministerie van Volksgezondheid en de Ghanese Gezondheidsdienst zouden
eveneens kunnen overwegen om CHPS-locaties bepaalde antibiotica te laten
verstrekken om zo adequate toegang tot en juist gebruik van antibiotica te
vergemakkelijken.
• Het ministerie van Volksgezondheid zou ook moeten overwegen om apothekers
te werven, op te leiden en aan te moedigen om apotheken op het platteland te
beginnen om zo de verkoop van antibiotica zonder recept te helpen terugdringen.
Gezondheidsvoorlichting en risicocommunicatie over antimicrobiële
resistentie
• Het ministerie van Volksgezondheid, de Ghanese Gezondheidsdienst en
relevante instanties moeten de bewustmakingscampagne over het onnodige
gebruik van antibiotica verder opvoeren.
• Bij het opstellen van boodschappen over volksgezondheid en risicocommunicatie
moet rekening worden gehouden met de plaatselijke taal.
Het verbeteren van de kleurcodes van antibiotica voor gebruiksgemak
• Internationale gezondheidsorganen zoals de WHO zouden in samenwerking
met andere relevante instellingen moeten overwegen de kleurcodes van
veelgebruikte antibiotica te standaardiseren om de identificatie en het gebruik
te verbeteren.
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Aanbevelingen: praktijk

• Het Ghanese AMR-platform zou moeten overwegen om de vereniging van
OTCMS toe te laten tot hun bijeenkomsten en activiteiten om de toegang tot en
het gebruik van antibiotica op gemeenschapsniveau samen met hen te verbeteren.
• Het ministerie van Volksgezondheid zou, in samenwerking met de nationale
zorgverzekeringsinstantie (NHIA), pragmatische benaderingen moeten
implementeren om te stimuleren dat de meerderheid van de Ghanezen, vooral
de mensen op het platteland, zich laten inschrijven bij de NHIA-verzekering.
• Het ministerie van Volksgezondheid en de Apotheekraad zouden pragmatische
stappen moeten ondernemen voor menselijke en materiële middelen voor een
goed toezicht op de OTCMS en apotheken.
• De Apotheekraad moet tijdens het toezicht praktische strategieën toepassen
om te voorkomen dat OTCMS de niet-goedgekeurde medicijnen die worden
verkocht verbergen.

SUMMARY | SAMENVATTING

gezondheidsinstellingen, financiële beperkingen en grote afstand tot erkende
gezondheidsinstellingen. Andere contextuele factoren zijn het verstrekken van
antibiotica door OTCMS voor financieel gewin, een zwakke handhaving van de
farmaceutische regelgeving, een gebrek aan kennis over antibiotica en de identificatie
van antibiotica met kleuren, wat verwarrend lijkt te zijn. De bevindingen uit dit
proefschrift bieden kennis en bewijs ter ondersteuning van een interventie-ontwerp waarmee de toegang tot en het gebruik van antibiotica worden verbeterd
en de resistentie op het platteland in Ghana en LMIC wordt verminderd. Via
verwante sub-onderzoeken hebben we geprobeerd de contextuele factoren die
de toegang tot en het gebruik van antibiotica op gemeenschapsniveau beïnvloeden
in beeld te brengen bij beleidsmakers en andere relevante belanghebbenden.
Zo kunnen zij hiermee rekening houden bij het ontwikkelen en implementeren
van een geschikt beleid.

Aanbeveling: onderzoek

• Het ministerie van Volksgezondheid, de Ghanese Gezondheidsdienst (GHS)
en andere relevante instanties moeten de Ghana School of Languages en de
taalkundige afdelingen van Ghanese universiteiten raadplegen om te onderzoeken
hoe de woorden ‘antibiotica’ en ‘resistentie’ tijdens gezondheidsonderwijs het
beste kunnen worden uitgelegd aan de leden van de gemeenschap.
• Het ministerie van Volksgezondheid en de Apotheekraad in Ghana zouden
moeten overwegen om te onderzoeken aan welke training OTCMS behoefte
hebben, om zo potentiële opleidingsstrategieën te kunnen vaststellen voor het
verbeteren van het verstrekken van geneesmiddelen, waaronder antibiotica.
• Het ministerie van Volksgezondheid en de Apotheekraad in Ghana zouden
meer betrokkenheid van belanghebbenden moeten stimuleren en met hen in
gesprek moeten gaan wanneer wordt overwogen om OTCMS op te leiden om
een aantal essentiële antibiotica te verstrekken.

Eindconclusie

8

Dit proefschrift rapporteert bevindingen over contextuele bepalende factoren
voor toegang tot en gebruik van antibiotica in de Kintampo-districten van
Ghana vanuit het perspectief van de verstrekkers van antibiotica, leden van de
gemeenschap en belanghebbenden. Onjuist gebruik van antibiotica komt veel
voor. Antibiotica worden vaak zonder recept verkregen en gebruikt. Dit wordt
beïnvloed door contextuele factoren zoals bestaande waargenomen voordelen
van antibiotica, vertraagde behandeling in het ziekenhuis of andere goedgekeurde
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that of KHRC and GHS.

Data handling

• All study participants in the quantitative interviews (chapters 3 and 7) were
assigned unique study identity numbers that were used to identify the participants
or link them to their information or data.
• Data (chapters 3 and 7) was collected with password protected electronic tablets
and deleted after data was uploaded onto the KHRC password protected server.
• Whilst participants in in-depth interviews were given unique codes, focus
group participants (chapters 2, 3, 4, and 6) were given numbers by which their
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quotes or excerpts used in reporting our findings.
• The archived audio recordings (chapters 2, 3, 4, and 6) were labeled as
confidential, with the name and contact details of the principal investigators
attached.
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Data storage

• All informed consent forms of study participants are stored in locked archive
at KHRC (chapters 2, 3, 4, 6, and 7) and the Dodowa Health Research Centre
(chapter 7) in Ghana
• Access to the database to non-project staff was limited by issuing password-protected permissions to researchers only.
• Printed source documents and audio recordings were physically stored in a
locked filing cabinet in the KHRC archives in Ghana. This will be store for a
period of 10 years and safely disposed afterwards, under responsibility of the
principal investigators.
• Data collected and analysed for this PhD thesis were included in published
articles (Chapter 2, 3, 4 and 6). Data could be made available based on
reasonable request.
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ABACUS

Antibiotic Access and Use

AMR

Antimicrobial Resistance

CHPS

Community-based Health Planning and Services

CHP

Community Health Post

COREQ

Consolidated Criteria for Reporting Qualitative Research Framework

DDD

Defined Daily Dose

EPOC

Cochrane Effective Practice and Organization of Care

FGD

Focus Group Discussions

FDA

Food Drugs Authority

GHS

Ghana Health Service

GAP-AMR

Global Action Plan on Antimicrobial Resistance

IDI

In-Depth Interviews

ICG

UN interagency coordination Group

KHRC

Kintampo Health Research Centre

KNM

Kintampo North Municipality

LMIC

Low and Middle Income Countries

MoH

Ministry of Health

NAP

National Action Plan

NHIS

National Health Insurance Scheme

NHISML

National Health Insurance Scheme Medicines List

OTCMSs

Over the Counter Medicine Sellers

OTC

Over the counter

SU

Standard Units
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