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ABSTRACT OF THE DISSERTATION 

 

 

Antibiotic Stewardship in Ghana’s Global Health Security Agenda: A Cross-sectoral Assessment 

of Knowledge Translation into Practice 

 

By 

 

Tamara Jimah 

 

Doctor of Philosophy in Public Health 

 

 University of California, Irvine, 2020 

 

Professor Oladele A. Ogunseitan, Chair 

 

 

Background: Resistance of bacterial pathogens to antibiotic therapy threatens to derail 

progress made to reduce the global burden of infectious diseases, with the largest impact in 

countries such as Ghana where populations are vulnerable to pathogenic exposures. However, 

the level of antibiotic use and knowledge about antibiotic resistance among communities is 

inadequately quantified. This research aimed to identify gaps and priorities for strategies to 

improve antibiotic stewardship.  

Methods: A cross-sectional study of four hundred individuals residing in the urban 

Greater Accra and rural Upper West regions of Ghana was conducted to investigate knowledge, 

attitudes, and practices regarding antibiotics and antibiotic resistance. The determinants of 

antibiotic stewardship were assessed through associations between level of knowledge, attitudes, 

and utilization behaviors and demographic characteristics. Principal component and regression 

analyses were conducted to determine the different dimensions of knowledge and their 

association with antibiotic use. Eight semi-structured in-depth interviews with key personnel 



xiii 

 

from the policy, research, and practice programs in Ghana’s public health sector were conducted 

to investigate stakeholder roles and institutional capacity to promote prudent use of antibiotics at 

the community level.  

Results: The results revealed that 70% of study participants (278/400) had used at least 

one antibiotic in the year prior to the survey. The most frequently used antibiotics were 

Amoxicillin, Amoxicillin-clavulanic acid, Ampicillin, Ciprofloxacin, and Metronidazole. Women 

and older adults had higher knowledge compared to their respective counterparts (p < 0.01). 

Prudent antibiotic use was significantly more prevalent in women than in men (p < 0.05). Most 

participants (63%) were unaware of antibiotic resistance. The determinants of antibiotic 

stewardship revealed two main principal components: knowledge about treatment of common 

illnesses showed that women and older individuals had higher knowledge about appropriate 

therapies for malaria, headaches, and body aches; and knowledge about prudent use of 

antibiotics indicated better knowledge about prudent use of antibiotics among older adults, 

persons with higher educational attainment, and residents of the Greater Accra region. 

Stakeholder analysis revealed four themes: national burden of disease and antibiotic resistance; 

policy development; implementation barriers; and strategies. All respondents expressed concern 

about the increasing proliferation of antibiotic-resistant bacteria, which they attributed in part to 

the inappropriate use of antibiotics in communities. Stakeholders acknowledged the importance 

of strengthening cross-sectoral collaboration, and the need to leverage resources from the animal 

and environmental sectors through a One Health approach.  

Conclusion: Findings from my research can improve knowledge about the public’s 

understanding of antibiotic resistance to better inform implementation of the Global Action Plan 

on Antimicrobial Resistance, particularly in low-resource settings.
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CHAPTER 1  

INTRODUCTION 

 

 Antibiotic resistance is an emerging threat to global health systems. Antibiotics refer to a 

class of drugs that kill or hinder the growth of bacterial pathogens. Hence, antibiotic resistance 

occurs when bacteria develop resistance to these drugs, thereby rendering treatment ineffective.1 

Bacteria are gradually developing resistance to multiple antibiotics,2-5 making it impossible to 

cure infections using standard protocols. Adverse consequences include high medical costs, risks 

of disease complications, prolonged hospitalization which further increase the chances of death 

or contracting nosocomial infections.6,7 Moreover, multidrug-resistant infections are beginning to 

emerge in communities outside of the hospital setting.8 Nonetheless, although major infectious 

disease outbreaks have caused growing concern across the globe, only about a third of the world 

has adequate capacity to contain a public health emergency,9,10 and the current rising trend in 

antibiotic resistance inevitably complicates this problem.  

 One of the most pertinent dimensions to tackling emerging and reemerging infections is 

understanding the distinct behavioral characteristics and process by which microbes adapt to new 

environments. The discovery of antimicrobials, particularly antibiotics, has been invaluable to 

the field of medicine where they are widely used in major surgical procedures, organ transplants, 

caesarean sections, and cancer treatment.11 However, the widespread use of antimicrobial agents, 

in both human and animals, has diminished drug efficacy. For example, antimicrobial growth 

promoters gained popularity in the 1950s when they were extensively used for agricultural 

purposes to boost animal growth.12 Gradually, food animals began to accumulate bacteria that 

stored resistance genes, consequently finding their way to the human intestinal tract after 
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consumption of these contaminated animal food products.13 As a result, this transfer of resistant 

pathogens to people via the food chain encouraged the decline in effectiveness of existing 

antimicrobial agents, thereby making it difficult to control infections. The harmful effects of 

excessive antibiotic use in farm animals have been extensively documented in research studies 

that have paralleled the inappropriate use of antibiotics in livestock with an increase in resistant 

bacteria that are transmitted to humans through food products.14-17 Similarly, the environment is 

affected by the use of pesticides on food plants and through contamination of groundwater.18-20
  

Furthermore, it is imperative to note the multiple sources from which drug resistance 

emerges. A resistant strain present in a given host has the tendency to be transferred to other 

hosts during contact.20 Areas susceptible to high rates of spread include intensive care units at 

hospitals, day-care centers, and animal farms. For example, one retrospective study found that 

more than fifty percent of non-typhi Salmonella isolates from over six thousand blood, stool, and 

cerebrospinal fluid samples of young children in Kenya were multidrug resistant.21 Similarly, 

immunocompromised patients such as persons living with HIV and AIDS are faced with greater 

risk of acquiring highly resistant pathogens during prolonged hospital stays.22 Particularly, non-

compliance to medical prescriptions, as well as uncontrolled use of antibiotics in industrial 

farming practices all promote the survival and reproduction of resistant strains.23-26 

On the other hand, incorrect prescription of antibiotics by health professionals constitutes 

another important factor in the rise of antibiotic-resistant bacteria.27-29 A study conducted in the 

Eastern region of Ghana found high levels of inappropriate prescription of antibiotics related to 

non-adherence to treatment guidelines and diagnostic tools.27 Similar results were observed in a 

subsequent study that revealed inaccurate antibiotic dispensing in both private and public 

hospitals located in the Brong Ahafo region of Ghana.28 Such practices, however, are not unique 



3 

 

to Ghana. One study examining antibiotic treatment of patients in three hundred and twenty-three 

US hospitals found that over 55% of discharged patients received antibiotics.30 More recently, 

staggering estimates attribute almost 3 million infections and over 30,000 deaths annually to 

antibiotic-resistant bacteria in the US alone.31 Likewise, in the European Union, approximately 

25,000 persons die of multidrug-resistant bacteria-related infections annually, resulting in an 

estimated annual economic strain of 1.5 billion.32,33 

Although data on antimicrobial resistance are lacking in low and middle-income 

countries, recent findings from twelve member states in the WHO Region revealed major 

concerns in terms of antibiotic use.34 Of the persons surveyed, 65% had taken antibiotics in the 

past six months preceding the survey. Particularly, lower income countries, including Egypt, 

India, Indonesia, Nigeria, Sudan, and Vietnam were at greater risk given that a higher 

percentage, i.e., > 40%, of respondents in these groups reported using antibiotics in the month 

prior to the survey, compared to 29% of respondents from the higher income countries of 

Barbados, China, Mexico, Russia, Serbia, and South Africa. Moreover, of important note was the 

observed differences between age groups; the younger age category, 16-24 years old, reported 

higher usage compared to older adults aged 65 years and over.34 

  

Antibiotic Resistance in Ghana   

Similar to European countries and the US, several African countries are increasingly 

facing the threat of antibiotic resistance.35,36 Infections such as those related to the urinary tract 

(UTI) have resulted in the widespread consumption of antibiotics and subsequently in resistance 

to commonly used drugs. For example, in Nigeria, over 75% of Pseudomonas spp were found to 

be resistant to first-line antibiotics generally used for the treatment of UTI.37 In low and middle-

income countries, infectious diseases remain a serious life threat.38,39 Therefore, the underuse, 
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overuse, and misuse of antibiotics in regions endemic to infectious diseases complicate treatment 

efforts.35,40 Antimicrobial resistance further exacerbates the problem as drugs that were once 

effective and becoming less so. As a result, management of infections such as UTI, 

gastrointestinal, and those sexually transmitted, are increasingly being compromised by the rapid 

spread of drug resistance. 

 Like many other resource-limited countries, Ghana faces twice the disease burden 

stemming from both communicable and non-communicable infections.38,41 Moreover, the 

problem of antibiotic resistance complicates efforts to alleviate the persisting burden as an 

estimated 40% of outpatients in Ghana receive one or more antibiotics.41 In a study using 

approximately six hundred cultured specimens collected in Ghana, about 96% of the twenty-four 

Shigella isolates were found to be multidrug resistant.42 Furthermore, another study that followed 

showed similar results; in the eleven hospitals under study, over 70% resistance was reported for 

Tetracycline, Cotrimoxazole, Ampicillin, and Chloramphenicol.43 These findings raised concern 

and subsequently informed future studies. In 2015, Opintan et al. conducted a 24-laboratory-

based national study in which resistance profiles were found to be high for a large number of the 

antimicrobial agents tested.44 Several bacteria isolates, including Escherichia coli, Pseudomonas 

spp., Staphylococcus aureus, were found to be multidrug resistant.44 Moreover, there was a 

statistically significant difference observed between regions, with a higher proportion of 

resistance observed for antimicrobial isolates from the northern sector compared to other parts of 

the country.44  

 More recently, a survey of three hundred and seventy-nine health workers in the southern 

Brong Ahafo region of Ghana was conducted to ascertain prescription practices and to determine 

prescribers’ knowledge about antibiotic resistance.45 Findings from the cross-sectional study 
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revealed that although approximately 80% acknowledged the growing threat of antibiotic 

inefficacy, many of the low-ranked staff practiced inaccurate antibiotics dispensing procedures 

compared to their counterparts in higher ranks. It was also apparent from the study that non-

adherence to existing guidelines on antibiotics dispensing may have been a possible factor 

preventing accurate antibiotic dispensing.45 This is particularly important given that medical 

prescriptions have been shown to influence self-medication practices in the general 

population.46,47 Although the emergence of resistant pathogens is a natural phenomenon caused 

by the growth and replication of microorganisms,1 inappropriate use of antibacterial drugs 

accelerates the emergence of resistant strains.48,49 Moreover, antibiotic resistance has the 

potential to contribute to the transmission of deadly and incurable infections across borders via 

intercontinental travel. More importantly, the threat of losing our last-resort antibiotic drugs as 

well as an impending post-antibiotic era in which lives are lost to common infections due to the 

proliferation of drug-resistant pathogens underscores growing concern for global health.  

 

Rationale of the Present Study 
 

 Antimicrobial resistance (AMR) encompasses antibiotic resistance and is projected to 

have dire consequences on human health as well as on national economies. Recent projections 

indicate high antimicrobial resistance-related mortality rates, with over 8 million deaths per year 

in Africa and Asia alone, and a global economic loss of USD100 trillion by 2050.11 It is, 

however, worth noting that these figures are not entirely representative of the actual impact since 

estimates were based on the existing limited data available. Hence, the current situation could 

most likely be worse than predicted. More importantly, a salient point raised in the study was the 

different degrees of impact that AMR is likely to have across continents. For instance, although 

AMR is widespread, a disproportionate burden is faced by low- and middle-income 
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countries.11,50 Without appropriate and urgent health interventions, Africa, in particular, is 

expected to carry one of the greatest burdens, with an estimated 4,150,000 AMR-attributable 

deaths by 2050, annually.11 Given the projected impact on the African region, it is imperative 

that further data be collected, and thorough analysis conducted to help manage this impending 

threat. Figure 1.1. illustrates Ghana’s AMR scores relative to eleven other African countries. 

 

Figure 1.1. JEE AMR scores by select countries in Africa 

 

 

Ghana’s participation in the Global Health Security Agenda (GHSA) could potentially 

benefit the country’s response to addressing the problem of antibiotic resistance. GHSA 

membership entails completion of the Joint External Evaluation (JEE), an assessment conducted 

to determine existing gaps and the country’s capacity to prevent, detect, and respond to public 

health threats.51,52 The JEE is made up of nineteen technical areas that are further divided into 

specific indicators and measured on a scale of 1 to 5, representing the lowest and highest scores, 

respectively, in terms of country capacity for a given indicator. According to Ghana’s JEE 

0
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report, the country scored lowest in the AMR category, reporting a score of “1” in three of four 

indicators.53 This was also a common finding in the WHO Africa Region,53,54 as observed by the 

comparable scores among countries in Figure 1.1. For example, the West African nations of Cote 

d’Ivoire, Ghana, Sierra Leone, and Liberia tend to have similar scores, with the latter three 

having identical AMR capacity. Hence, findings from this study may be beneficial to not only 

Ghana, but also to countries with similar conditions.  

Increasing trends in AMR rates in Ghana evidenced by results from laboratory-based 

studies in the past decade reflect this concern.43,44 The Government of Ghana is committed to 

mitigating the threats of antibiotic resistance and has taken several steps in policy development 

to address these gaps. For instance, a year after the completion of the JEE, the National Policy on 

Antimicrobial Use and Resistance55, together with a five-year National Action Plan (NAP)56 

were endorsed by the president of Ghana. The policy and action plan were developed in 

alignment with the objectives of the Global Action Plan (GAP).57 As yet, little research has been 

conducted regarding the use of antibiotics and the level of knowledge about antibiotic resistance 

in Ghanaian communities. This research therefore adds to the current knowledge base and will 

contribute to addressing important gaps in the national and international mapping of antibiotic 

resistance and its management to mitigate the predicted catastrophic repercussions for global 

health. The three research questions listed below guided this dissertation, with each addressed in 

the subsequent chapters. 
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Research Questions 

1) Does the level of knowledge, attitudes, and practices regarding antibiotics differ among 

various socio-demographic groups in Ghana? 

2) Does the association between knowledge of antibiotic therapy and prudent use of 

antibiotics differ among various socio-demographic groups in Ghana? 

3) How do stakeholders perceive the challenge of antibiotic resistance, and how are they 

engaged in the implementation of the National Action Plan in Ghana? 

 

Dissertation Overview 

The following paragraphs present an overview of chapters 2, 3, and 4 of the dissertation. 

In Chapters 2 and 3, I use the dataset from community surveys administered in the Greater Accra 

and Upper West regions of Ghana to answer the first two research questions. In Chapter 4, I 

conduct a qualitative analysis based on data from semi-structured in-depth interviews with key 

stakeholders in Ghana’s national health sector. 

 

Chapter 2: Antibiotics Stewardship in Ghana: A Cross-Sectional Study of Public Knowledge, 

Attitudes, and Practices among Communities 

Antibiotic resistance is a major contributing factor to global morbidity and mortality and 

is associated with inappropriate medication use. However, the level of antibiotic consumption 

and knowledge about antibiotic resistance in Ghana is inadequately quantified. This chapter 

identifies strategies for improved stewardship of antibiotics to prevent the proliferation of 

resistant pathogens by assessing the level of antibiotic knowledge, attitudes, and consumption 

behaviors by region, gender, age, and education in rural and urban Ghana. A cross-sectional 
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study was conducted in twelve communities in the urban Greater Accra and rural Upper West 

regions of Ghana. A questionnaire survey was administered to 400 individuals aged 18 years and 

older in selected locations during the months of September and October 2018 to collect data on 

individual knowledge, attitudes, and practices concerning antibiotics and antibiotic resistance. 

Multivariate analysis was used to investigate the association between demographic 

characteristics and knowledge, attitudes, and related behaviors.  

 

Chapter 3: Socio-demographic Characteristics of the Association Between Knowledge of 

Antibiotic Therapy and Prudent Use in Ghana 

Increasing resistance of bacterial infections to current treatment threatens to derail 

progress made to reduce the global burden of diseases. Inadequate knowledge about prudent use 

of antibiotics is considered a determinant of increasing risks of antibiotic resistance. However, 

there is insufficient research on effective ways to target information that could increase public 

knowledge toward improvement of antibiotic stewardship. The aim of this study was to assess 

the association between knowledge and use of antibiotics in Ghana. Four hundred residents of 

the Greater Accra and Upper West regions of Ghana, aged 18 years and older, who had 

previously used antibiotics, completed a standardized questionnaire survey during the months of 

September and October 2018. The survey collected information on individual knowledge, 

attitudes, and practices related to antibiotics and antibiotic resistance. Principal component and 

multivariate analyses were conducted to determine the different dimensions of knowledge and 

their association with antibiotic use. 
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Chapter 4: National Action Plan on Antimicrobial Resistance: Stakeholder Analysis of 

Implementation in Ghana 

Understanding potential barriers to implementation of public health policy is important to 

ensure well-informed decisions, and stakeholders play critical roles in implementation. 

Stakeholder analysis is expected to shed light on Ghana’s progress with the implementation of 

the National Action Plan on Antimicrobial Resistance since the completion of the Global Health 

Security Agenda’s Joint External Evaluation. The outcome of stakeholder analysis can improve 

understanding of their roles and institutional capacity to promote prudent use of antibiotics in 

populations at the community level. Eight semi-structured in-depth interviews were conducted 

with participants of the JEE process, including personnel from the policy, research, and practice 

programs in Ghana’s public health sector. In-person interviews were conducted between 

September and October 2018 in the Greater Accra and Upper West regions.  
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CHAPTER 2  

ANTIBIOTIC STEWARDSHIP IN GHANA: A CROSS-SECTIONAL 

STUDY OF PUBLIC KNOWLEDGE, ATTITUDES, AND PRACTICES 

AMONG COMMUNITIES 

 

 

INTRODUCTION 

 

Resistance of bacterial pathogens to standard antibiotic therapy is a major component of 

the broader emergence of the AMR menace that is threatening gains made over the past century 

to curb the global burden of disease, particularly in Africa.34,41,58,59 Although AMR is 

widespread, a disproportionate burden is faced by low- and middle-income countries where 

infectious diseases remain a serious life threat.11,60-62 Without appropriate and urgent health 

interventions, Africa, in particular, is projected to carry one of the greatest burdens with over 4 

million AMR-attributable deaths each year.11  

The AMR challenge is further exacerbated by globalization and an increase in 

transnational travel and trade which inevitably create opportunities for the rapid spread of 

infectious pathogens.63,64 Recognizing the interconnectedness of health issues subsequently gave 

rise to the One Health (OH) approach which aims to promote cross-sectoral cooperation at the 

subnational, national and international levels.65 Antimicrobial resistance risk mitigation requires 

a OH response. Undoubtedly, the collaborative effort of a broad array of stakeholders, as well as 

an understanding of the different sources from which antibiotic resistance emerges and spreads 

will be required to successfully address this urgent population health problem. The GHSA is one 

such multinational collaborative effort aimed at preventing, detecting, and responding to 
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infectious disease outbreaks.66 According to the JEE country-specific reports, Ghana appears to 

be particularly vulnerable to AMR, reporting a low score of 1 out of 5 points in three of the four 

AMR indicators.53 Moreover, these scores were comparable with other West African countries of 

Cote d’Ivoire, Sierra Leone, and Liberia. Hence, findings from our study may be beneficial to 

nations with similar conditions. In Ghana, malaria, HIV/AIDS, and bacterial infections including 

tuberculosis and lower respiratory infections are ranked among the top ten causes of disability-

adjusted life years (DALYs).67 Moreover, a comparison of DALYs across eleven countries 

worldwide revealed that Ghana’s total DALYs for the aforementioned infections was 

significantly higher than the mean.67 Likewise, increasing trends in AMR rates in Ghana, 

evidenced by clinical studies, further reflect this concern.41,68 An estimated 40% of outpatients in 

Ghana receive at least one antibiotic.41 This rate is similar to India’s, a region reporting the 

highest consumption of antibiotics in the last decade and having one of the highest burdens of 

antibiotic resistance, globally.69   

While drug resistance is the product of multiple, systemic processes, one of the most 

common determinants is individuals’ compliance to prescriptions and prudent use, and hence 

introduces a behavior change requirement.70-72 Studies on knowledge, attitudes, and practices 

(KAP) have been instrumental in understanding the underlying predictors of health 

behavior.34,47,73-77 For example, in a systematic review that included twenty-six antibiotic-related 

studies conducted among the general public worldwide, about one-third (34%) of those sampled 

were unaware of the efficacy of antibiotics for bacterial infections, or that resistance could result 

from misuse of medications.77 We therefore sought to determine whether these results were 

mirrored in the Ghanaian context. Despite the existence of guidelines restricting excessive levels 

of antibiotic dispensing in Ghana, poor enforcement has rendered guidelines ineffective,78 
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thereby resulting in misuse of antibiotics in local communities. A few studies have shown high 

rates of antibiotic resistance in rural Ghana,79,80 which may be tied to the low level of educational 

attainment in these regions as reported in the Demographic and Health Survey (DHS).81 Hence, 

the imperative to closely examine within-country disparities. Particularly, study outcomes will be 

informative for the design of stewardship programs in line with the ongoing implementation of 

the country’s AMR National Action Plan, which was developed based on the OH approach and 

has as a key objective awareness creation and public education on antibiotic resistance.  

  

METHODS 

 

Study setting and recruitment     

Ghana has a population of about 30 million, of which 54.8% is urban.67 Life expectancy 

for women and men was 68.4 years and 62.6 years, respectively in 2017.67 Study participants 

were recruited from two regions; one predominantly urban and representing the southern 

province (Greater Accra region (GAR)), and the other predominantly rural and representing the 

northern province (Upper West region (UWR)). The GAR houses the nation’s political capital, 

Accra, and records a population of 4,010,054.82 The UWR occupies the north-western corner of 

the country, with a population of 702,110.82 We employed a cross-sectional study design which 

included twelve communities in the capital towns of the GAR and UWR, i.e., Accra (eight sites) 

and Wa (four sites), respectively. A total of 400 surveys were completed, 200 per region, with 

each interview lasting about 20-30 minutes. A questionnaire survey was administered in selected 

locations during September-October 2018 to gather data on individual knowledge, attitudes, and 

practices concerning antibiotics and antibiotic resistance. Eligibility was restricted to adults aged 
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18 years and older who had used antibiotics in the past and were able to speak, read, or 

understand English or any of the predominantly spoken languages in the regions, i.e., Ga, Akan, 

Dagaare, or Waale.82  In-person surveys were administered at university campuses, shopping 

malls, market centers, and hospital surroundings. Individuals were purposely selected at different 

locations, days, and times of the week to obtain views from across diverse demographic groups. 

We also endeavored to obtain a balance in gender representation by setting at least 45% female 

participation. Participants were screened and recruited by trained research assistants (RAs). 

Upon completion, participants received a soft drink and informational leaflets on antibiotic 

resistance. 

 

Survey instrument and measures 

We adapted the Antibiotic Resistance: Multi-Country Public Awareness Survey, 

developed and validated by the World Health Organization (WHO).34 The original survey 

instrument was enhanced by including questions such as the specific antibiotics participants had 

used during the last time of infection, their preferred method of receiving treatment, as well as 

preference for payment of treatment and medication. The survey was first administered in twelve 

low-and high-income countries in 2015 and showed distinct results among various population 

groups.34 To increase content validity, the survey was pilot-tested with fifteen volunteers to 

better understand participants’ comprehension. A few questions were subsequently revised prior 

to final dissemination. Pilot participants were excluded from the analysis. The 29-question 

survey targeted individual knowledge, attitudes, and practices, and composed of both nominal 

and ordinal closed-ended questions on participant demographics (8 items), access and use of 
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antibiotics (10 items), as well as knowledge and perceptions about antibiotics and antibiotic 

resistance (11 items).  

 

Dependent variables  

Three outcomes were examined- Knowledge, Attitudes, and Practices. Knowledge was 

examined based on the number of correct responses to ten questions regarding different 

infections that could be treated with antibiotics, three questions relating to knowledge about 

prudent use of antibiotics, and eight questions about antibiotic resistance. For example, Question: 

“It’s ok to use antibiotics that were given to a friend or family member, as long as they were used 

to treat the same illness”; Question: “It’s ok to buy the same antibiotics, or request these from a 

doctor if you’re sick and they helped you get better when you had the same symptoms.” 

Response: True/False/I don’t know. The outcome ranged from 0 to 21, with a higher score 

indicating better knowledge. Attitudes was defined on a Likert scale and determined whether a 

person agreed strongly, agreed slightly, neither agreed nor disagreed, disagreed slightly, or 

disagreed strongly with a set of six statements regarding one’s perceptions about actions to 

reduce antibiotic resistance. An average score was determined, ranging from 1 to 5. The final 

dependent variable, Practices, was based on a total score for three items that assessed appropriate 

use of antibiotics. For example, Question: “On that occasion did you get the antibiotics 

(prescription) from a doctor?”; Question: “On that occasion did you get advice from a doctor, 

nurse, or pharmacist on how to take them?” Response: Yes/No/Cannot remember. We made a 

similar decision for Practices as for Knowledge, where any response other than the correct was 

considered incorrect. Antibiotic use (Practices) was defined appropriate only if one correctly 

answered all three questions, and inappropriate if otherwise.  
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Independent variables 

We selected four main independent variables to include in our analysis; place of 

residence/region (Greater Accra, Upper West), gender (female, male), education (primary or 

lower, junior high school, senior high/vocational school, tertiary (university degree or currently 

enrolled), and age (18-24; 25-34; 35-44; 45-54; 55-64; 65+). This was based on similar KAP 

studies which found significance for these variables.73,75,83 

 

Data analysis 

First, we examined several of the individual items for the Knowledge, Attitudes, and 

Practices outcome variables separately to understand the percent breakdown in our overall 

sample. Then we looked at the differences in responses to individual items by region, gender, 

age, and education using Chi-square and unadjusted regression analyses. We conducted three 

regression models to examine differences in Knowledge, Attitudes, and Practices scores by the 

demographic characteristics of interest (region, gender, age, and education), starting with 

unadjusted models, followed by multivariate analysis using ordinary least squared regression 

models for the Knowledge and Attitudes outcomes, and logistic regression for the Practices 

outcome to derive estimates net of other covariates. We retained the same independent variables 

in all models. Data were analyzed using Stata/SE 15.1. 
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RESULTS 

 

Table 2.1 below presents a description of participants in the study. The sample (n=400) 

had an equal representation from both regions, with 26 (6.5%) more male respondents than 

female. Over half of the participants were between the ages of 18 and 34 years. Two-hundred 

and nineteen (55%) had received a university degree or were currently enrolled in one. In 

comparison to the UWR, the GAR had 56 more residents who had at least a senior high or 

vocational school degree. Further, more than twice as many women than men had no formal 

education; 28 (15%) women compared to 11 (5%) men.  

 

Table 2.1. Description of the sample (n=400) 

Independent variables 

 

Total Dependent variables 

n (%) Knowledge 

Mean (SD) 

 

Attitudes 

Mean (SD) 

 

Practices 

n (%) 

Region 

  Greater Accra 

  Upper West 

Gender 

   Male 

   Female 

Age 

  18-24 

  25-34 

  35-44 

  45-54 

  55-64 

  65+ 

Education 

  Primary school or lower 

  Junior high school 

  Senior high/vocational school 

  Tertiary (university degree or currently 

enrolled)  

 

200 (50.00) 

200 (50.00) 

 

213 (53.25) 

187 (46.75) 

 

129 (32.25) 

134 (33.50) 

  67 (16.75) 

    38 (9.50) 

    25 (6.25) 

      7 (1.75) 

 

   52 (13.00) 

   22 (5.50) 

 107 (26.75) 

 219 (54.75) 

 

11.23 (3.46) 

11.67 (3.64) 

 

11.02 (3.70) 

11.93 (3.32) 

 

10.24 (3.40) 

11.54 (3.83) 

12.42 (2.95) 

12.68 (2.99) 

12.72 (3.02) 

11.29 (4.72) 

 

11.77 (3.36) 

12.95 (3.02) 

11.78 (3.51) 

11.06 (3.78) 

 

4.44 (0.38) 

4.34 (0.52) 

 

4.37 (0.46) 

4.41 (0.46) 

 

4.43 (0.39) 

4.40 (0.45) 

4.44 (0.45) 

4.31 (0.56) 

4.23 (0.42) 

3.98 (0.95) 

 

4.16 (0.63) 

4.37 (0.39) 

4.33 (0.45) 

4.47 (0.40) 

 

 

133 (66.50) 

128 (64.00) 

 

129 (60.56) 

132 (70.59) 

 

  75 (58.14) 

  86 (64.18) 

  51 (76.12) 

  29 (76.32) 

  17 (68.00) 

    3 (42.86) 

 

  38 (73.08) 

  13 (59.09) 

  72 (67.29) 

138 (63.01) 
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Knowledge 

Figure 2.1. shows regional differences in knowledge about treatment with antibiotics. 

Given the varying levels of formal education in our sample, as well as to ensure clarity about 

what antibiotics are, participants were presented with physical samples of commonly used 

antibiotics purchased over-the-counter and asked whether they thought each of the infections 

listed could be treated with similar drugs. Two-thirds and one-fourth of respondents were not 

aware that antibiotics were inactive against viruses like the cold/flu and HIV/AIDS, respectively. 

Also, 183 (46%) incorrectly answered that antibiotics were effective against malaria. Overall, 

individuals in the younger age category, i.e., 18-24 years, had lower antibiotic knowledge 

compared to those in the older categories. Another was the high number of respondents who 

believed antibiotics were effective against headaches (39%; 155/400). Regarding knowledge 

about antibiotic resistance, only 148 (37%) of respondents had heard of the term, and less than 

10% had heard of “superbugs” or “AMR”. Also, when asked whether participants were aware of 

the World Antibiotic Awareness Week (WAAW) campaign in 2017, only 67 (17%) responded in 

the affirmative. Twice as many residents of the UWR than GAR were familiar with the 

campaign.  
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Figure 2.1. Percentage of correct responses to the question “Do you think these infections can be 

treated with antibiotics?” 
 

Regression 

Table 1.2. OLS results for Knowledge (n=400) 

Covariate Unadjusted Adjusted 

B 

  

  95% CI B 

  

95% CI 

Region  

Greater Accra (ref. group) 

  Upper West 

Gender 

Male (ref. group) 

 Female 

Age 

18-24 (ref. group) 

  25-34 

  35-44 

  45-54 

  55-64 

  65+   

Education 

Primary/lower (ref. group) 

  Junior high school  

  Senior high/vocational school 

  Tertiary (university degree or 

currently enrolled) 

 

 

0.13 

 

 

0.26* 

 

 

0.37** 

0.61*** 

0.68*** 

0.70** 

0.29 

 

 

0.33 

0.002 

-0.20 

 

 

(-0.07, 0.32) 

 

 

(0.06, 0.45) 

 

 

(0.13, 0.60) 

(0.33, 0.90) 

(0.34, 1.04) 

(0.28, 1.12)  

(-0.45, 1.03) 

 

 

(-0.16, 0.83) 

(-0.33, 0.33) 

(-0.50, 0.10) 

 

 

0.17  

 

 

0.31** 

 

 

0.43*** 

0.65*** 

0.80*** 

0.79*** 

0.46 

 

 

0.45 

0.35 

0.28 

 

 

  

 

 

(-0.04, 0.38) 

 

 

(0.12, 0.50) 

 

 

(0.19, 0.66) 

(0.35, 0.95) 

(0.43, 1.18) 

(0.36, 1.21) 

(-0.29, 1.24) 

 

 

(-0.04, 0.94) 

(-0.003, 0.70) 

(-0.07, 0.64) 

*p<0.05 **p<0.01 ***p<0.001 
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Generally, bivariate and multivariate results were comparable, with significant 

differences observed for gender and age. Women had 0.31 points higher on the Knowledge scale 

compared to men (p<0.01; 95% CI: 0.12-0.50) (Table 2.2). Older age was also found to be a 

predictor of higher knowledge (p<0.001).  

 

Attitudes 

Table 2.3. Attitudes towards actions to reduce antibiotic resistance (n=400) 

Statements Agree 

strongly  

n (%) 

Agree 

slightly  

n (%) 

Neither 

agree nor 

disagree  

n (%) 

Disagree 

slightly 

n (%) 

 

Disagree 

strongly 

n (%) 

People should use antibiotics only when 

they are prescribed by a doctor   

 

People should not keep antibiotics and 

use them later for other illnesses 

 

Parents should make sure all of their 

children’s vaccinations are up-to-date 

 

People should wash their hands regularly 

 

Doctors should only prescribe antibiotics 

when they are needed 

 

There is not much people like me can do 

to stop antibiotic resistance 

348 (87.00) 

 

 

278 (69.50) 

 

 

365 (91.25) 

 

 

383 (95.75) 

 

 

361 (90.25) 

 

 

110 (27.50) 

34 (8.50) 

 

 

29 (7.25) 

 

 

29 (7.25) 

 

 

13 (3.25) 

 

 

29 (7.25) 

 

 

82 (20.50) 

5 (1.25) 

 

 

20 (5.00) 

 

 

5 (1.25) 

 

 

3 (0.75) 

 

 

4 (1.00) 

 

 

80 (20.00) 

9 (2.25) 

 

 

25 (6.25) 

 

 

0 

 

 

0 

 

 

3 (0.75) 

 

 

46 (11.50) 

4 (1.00) 

 

 

48 (12.00) 

 

 

1 (0.25) 

 

 

1 (0.25) 

 

 

3 (0.75) 

 

 

82 (20.50) 

 

 

It is observed from Table 2.3 that the majority of respondents had a positive attitude 

regarding the importance of childhood vaccinations, handwashing practices, and using only 

prescribed antibiotics. However, almost half believed there was not much they could do to stop 

antibiotic resistance. 
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Regression 

Table 2.4. OLS results for Attitudes towards actions to reduce antibiotic resistance (n=400) 

Covariate Unadjusted Adjusted 

B 

  

  95% CI B 

  

95% CI 

Region  

Greater Accra (ref. group) 

  Upper West 

Gender 

Male (ref. group) 

 Female 

Age 

18-24 (ref. group) 

  25-34 

  35-44 

  45-54 

  55-64 

  65+   

Education 

Primary/lower (ref. group) 

  Junior high school  

  Senior high/vocational school 

  Tertiary (university degree or 

currently enrolled) 

 

 

-0.20* 

 

 

0.08 

 

 

-0.06 

0.02 

-0.26 

-0.42 

-0.98* 

 

 

0.47 

0.38* 

0.69** 

   

  

 

(-0.40, -0.004) 

 

 

(-0.12, 0.28) 

 

 

(-0.30, 0.18) 

(-0.27, 0.32) 

(-0.62, 0.10) 

(-0.85, 0.002) 

(-1.74, -0.23) 

 

 

(-0.02, 0.95) 

(0.06, 0.71) 

(0.39, 0.99) 

  

 

-0.05 

 

 

0.15 

 

 

0.01 

0.19 

0.002 

-0.18 

-0.55 

 

 

0.40 

0.36* 

0.66*** 

  

  

 

(-0.26, 0.16) 

 

 

(-0.05, 0.34) 

 

 

(-0.23, 0.25) 

(-0.12, 0.49) 

(-0.38, 0.38) 

(-0.61, 0.26) 

(-1.32, 0.22) 

 

 

(-0.10, 0.89) 

(0.01, 0.72) 

(0.30, 1.02) 

*p<0.05 **p<0.01 ***p<0.001 

 

Table 2.4 examines differences in mean Attitudes score by region, gender, age, and 

education. Fairly similar associations were observed in the unadjusted and adjusted models, with 

negative associations observed for region and age, and positive associations for gender and 

education. Nonetheless, significant differences were observed for only education in the 

multivariate model net of the other covariates. Individuals with a senior high school/vocational 

education and tertiary education, on average, had significantly higher scores (p<0.05; 95% CI: 

0.01-0.72 and p<0.001; 95% CI: 0.30-1.02, respectively) compared to the referent primary/lower 

education group.  
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Practices  

In the last year prior to the survey, 132 (66%) and 146 (73%) of GAR and UWR 

residents, respectively, had taken at least one antibiotic. Of these, more men than women 

reported taking antibiotics. Further, 275 (69%) received a doctor’s prescription, while 95 (24%) 

assumed it was alright to share antibiotics with friends and family. The majority of participants 

without a doctor’s prescription purchased antibiotics from a pharmacy (81%; 101/125). 

Moreover, some individuals had used more than one type of antibiotic, with one respondent 

taking as many as five antibiotics during their last illness. The top frequently used antibiotics 

were Amoxicillin, Amoxicillin-clavulanic acid, Ampicillin, Ciprofloxacin, and Metronidazole. 

Among individuals aged 18-34 years, more residents of the GAR than UWR reported prudent 

antibiotic use (Figure 2.2). Also, better use was observed in the 25-34 than 18-24-age group, 

although this association was not statistically significant (Table 2.5). Further, older individuals 

aged 35-44 years were more likely to use antibiotics appropriately compared to the younger 

referent 18-24-year category (OR: 2.41; p<0.05; 95% CI: (1.19- 4.90) (Table 2.5). Results also 

showed that women were more likely than men to practice prudent antibiotic use          

(OR:1.60; p<0.05; 95% CI:1.04-2.48).   
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Figure 2.2. Appropriate antibiotic use by age and region  
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Regression 

Table 2.5. Logistic regression results for Practices (n=400) 

 Unadjusted Adjusted 

Covariate OR 

  

 95% CI OR 

  

 95% CI 

Region 

Greater Accra (ref. group) 

  Upper West 

Gender 

Male (ref. group) 

  Female 

Age 

18-24 (ref. group) 

  25-34 

  35-44 

  45-54 

  55-64 

  65+   

Education 

Primary/lower (ref. group) 

  Junior high school  

  Senior high/vocational school 

  Tertiary (university degree or 

currently enrolled) 

 

 

0.90 

 

 

1.56* 

 

 

1.29 

2.30* 

2.32 

1.53 

0.54 

 

 

0.53 

0.76 

0.63 

 

 

(0.59, 1.35) 

 

 

(1.03, 2.37) 

 

 

(0.78, 2.12) 

(1.18, 4.45) 

(1.02, 5.30) 

(0.62, 3.80) 

(0.12, 2.51) 

 

 

(0.19, 1.52) 

(0.36, 1.58) 

(0.32, 1.23) 

 

 

0.90 

  

 

1.60* 

 

 

1.37 

2.41* 

2.37 

1.61 

0.50 

 

 

0.49 

0.90 

0.83 

 

 

  

  

 

(0.56, 1.40) 

 

 

(1.04, 2.48) 

 

 

(0.82, 2.28) 

(1.19, 4.90) 

(0.97, 5.78) 

(0.62, 4.23) 

(0.98, 2.51) 

 

 

(0.16, 1.47) 

(0.40, 2.08) 

(0.36, 1.89) 

 

*p<0.05 **p<0.01 ***p<0.001 

 

DISCUSSION 

 

Knowledge 

Most study participants acknowledged the importance of using antibiotics only prescribed 

by a doctor. However, not all participants received a prescription during their last illness, which 

suggests that knowledge does not necessarily translate to good practice. This finding underscores 

the challenge of changing human behavior and suggests the need for new approaches to promote 

better stewardship of antibiotics at the community level. Similar to previous studies,73,83,84 

women in our sample had higher knowledge compared to men. Of particular concern was the 
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high proportion of younger individuals who had used antibiotics in the year preceding the 

survey, given the lower level of knowledge observed in this group. This was also reflected in the 

WHO study which found higher use among the young.34 Furthermore, studies in Asia and 

Europe have identified variations within demographics, reporting better knowledge observed 

among women, older adults, and urban residents.73-76 We did not find a statistically significant 

association between education and knowledge. This is particularly important given that low 

educational attainment may result in lower knowledge about antibiotic resistance and could lead 

to inappropriate use of antibiotics. Nonetheless, some studies have reported misuse of antibiotics 

among persons with higher levels of education.47,73,74 Although the association was not 

significant, we did observe a lower mean score among those with a university degree or currently 

enrolled in one compared to the referent group. This emphasizes the need for continued targeted 

health promotion in specific population groups, e.g., incorporating AMR-related information into 

the academic curricula.   

The absence of an association between place of residence and overall knowledge could 

be attributed to the fact that although the UWR is predominantly rural, its capital town, Wa, may 

exhibit some urban characteristics in comparison to the rest of the region. Hence, surveying other 

communities beyond the Wa vicinity may yield differences. Nonetheless, we did find 

significance in terms of individual items regarding knowledge about infections that did not 

require antibiotic therapy (Figure 2.1); residents of the rural UWR exhibited better knowledge 

compared to the urban GAR. There may have been successful efforts to create awareness on 

antibiotic resistance in the capital town of Wa, given that twice as many residents of the UWR 

than GAR had heard about the WAAW. This may have explained the higher level of knowledge 

observed among UWR residents regarding treatment of viral infections such as cold/flu. Despite 
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higher knowledge among UWR residents about infections not requiring antibiotics, this did not 

translate to more prudent use. Further research is therefore needed to determine which factors 

comprise strong predictors of behavior change to ensure that individuals obtain a medical 

diagnosis and prescription at the onset of illness. More concerning, though, was the number of 

individuals, particularly the younger-aged, who thought antibiotics were effective against 

viruses, headaches, and malaria. This erroneous belief could have stemmed from the fact that 

during malaria episodes one may also be co-infected with a bacterial infection thereby requiring 

an antibiotic prescription.85,86 The use of antibiotics for the treatment of non-bacterial infections, 

particularly those endemic to the country, could provoke dire consequences for communities. 

Hence, recognizing that previous prescriptions by physicians could potentially inform self-

medication behaviors,47 our results provide opportunities for more targeted interventions. 

 

Attitudes  

The high average Attitudes score suggests that, overall, individuals had a positive 

perception about important steps to reduce the spread of antibiotic-resistant pathogens. However, 

the large number of participants who believed there was not much they could do to stop 

antibiotic resistance reflects low self-efficacy and calls for tailored approaches to reach the 

public. Compared to individuals with only a primary education or lower, persons with a tertiary 

education or currently enrolled showed more positive attitude towards actions to reduce 

antibiotic resistance, reiterating the need to reach the most vulnerable. Continuous public 

awareness remains paramount, given that many were unaware about their role in alleviating 

resistance despite adequate understanding of the importance of using antibiotics prudently.   

 



27 

 

Practices    

An important aspect of the original study which our survey sought to further develop was 

to identify a list of frequently used antibiotics by the public. We found our list to be similar to 

that of Versporten and colleagues59 who reported that the commonly prescribed antibiotics in 

Africa included Amoxicillin, Ciprofloxacin, and Metronidazole. Likewise, Amoxicillin and 

Ampicillin were among the most frequently used antibiotics consumed by tertiary students in 

Ghana.47 It is worth noting that the aforementioned antibiotics are used in the treatment of lower 

respiratory infections, urinary tract infections, and meningitis, all of which constitute the top 

causes of premature death and years lived with disability in Ghana;67 hence, the need to preserve 

the efficacy of existing antibiotics.  

Our results also shed light on the problematic issue of self-medication and access to 

antibiotics without prescription.47,74 About a quarter of participants of the general public in our 

study and that of the WHO34 assumed it was alright to use antibiotics given them by friends and 

family. Without the right medical attention, individuals are more likely to misuse antibiotics. 

Moreover, more than 80% of participants in other studies34,76 reported having been prescribed 

antibiotics by a doctor, compared to only 275 (69%) of our participants who had received a 

formal prescription. Over 80% of those without a doctor’s prescription purchased antibiotics 

directly from a pharmacy, reiterating the pertinent role of pharmaceutical dispensaries in 

regulating the sale of antibiotics. Also, more men than women reported taking antibiotics in the 

last year. This raises concern because our findings showed that men had lower knowledge than 

women and were less likely to use antibiotics appropriately. Another salient observation was that 

although persons with higher educational attainment scored high on the Attitudes scale, this did 
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not translate to more prudent use of antibiotics. There is therefore a need to promote appropriate 

use of antibiotics across all demographic groups.  

 

Strengths and limitations of the study 

Our study has several strengths. This is the first extensive survey conducted in the 

Greater Accra and Upper West regions of Ghana to examine public use of antibiotics, as well as 

the level of knowledge and attitudes towards antibiotic resistance. We enhanced the original 

survey instrument by inquiring about specific antibiotics used during the last time of infection. In 

addition, our study provided a snapshot of both the rural-north and urban-south settings, allowing 

for more tailored interventions. Still, our study has some limitations. First, the study included 

residents from two regions, hence, findings are not generalizable to the rest of the country. 

Nonetheless, our sample composition was found to be comparable with Ghana’s DHS81 data in 

terms of educational attainment, and had about an equal representation of men and women. Also, 

since cross-sectional studies represent one point in time, they are limited in their ability to reflect 

changes in knowledge and behavior over time. Finally, the closed-ended survey format 

inevitably limits further elaboration of responses. We therefore anticipate that our findings will 

form the basis for future studies aimed at exploring individuals’ perceptions in relation to 

antibiotic use.  

 

Conclusion 

To the best of our knowledge, this study is the first to compare antibiotic knowledge, 

attitudes, and practices in diverse population groups within both the rural northern and urban 

southern regions, while identifying specific types of antibiotics frequently used. Our study sheds 
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light on the need to create targeted health interventions particularly for younger individuals and 

the male population, given the prevalence of low knowledge and inappropriate antibiotic use in 

these groups. For instance, women may be more likely to access healthcare facilities given their 

role as caretakers, which may have explained the higher level of knowledge observed in this 

group. We therefore propose expansion of sustained public educational programs. As indicated 

by our findings, participants who had heard of the WAAW campaign exhibited better knowledge 

about antibiotic resistance. We also suggest that further studies be conducted to explore the 

reasons for non-compliance despite one’s knowledge about appropriate behavior. Another 

important factor worth examining is the influence of community pharmacists and doctors given 

their pertinent role as dispensers. In addition, we found low levels of self-efficacy among 

participants regarding their ability to contribute to the reduction of antibiotic resistance. Hence, 

community health interventions would benefit from incorporating relatable and applicable 

strategies that can be easily adopted by individuals. One of the strategic objectives of Ghana’s 

five-year NAP is to educate the public on responsible use of antimicrobials, with related 

activities currently set for 2018-19. Extending efforts through subsequent years would be helpful 

to ensure individuals receive consistent and up-to-date health information. 
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CHAPTER 3  

SOCIO-DEMOGRAPHIC CHARACTERISTICS OF THE ASSOCIATION 

BETWEEN KNOWLEDGE OF ANTIBIOTIC THERAPY AND PRUDENT 

USE IN GHANA 

 

 

INTRODUCTION  

 

Therapy with antibiotics against pathogenic bacteria has saved millions of lives 

worldwide. However, antibiotic resistance is becoming an increasingly major concern for global 

health given its potential to derail advances made to control the spread of resistant 

pathogens.5,6,49,87-89 Bacteria are gradually developing resistance to multiple antibiotics,2-5 

making it impossible to cure infections using standard protocols. Adverse consequences include 

high medical costs, risks of disease complications, prolonged hospitalization which further 

increase the chances of death or of contracting nosocomial infections.6,7 Recent projections 

indicate high antimicrobial resistance-related mortality rates, with over eight million deaths per 

year in Africa and Asia alone, and a global economic loss of US$100 trillion by 2050.11 

Moreover, multidrug-resistant infections are beginning to emerge in communities outside of the 

hospital setting.8 In a recent study that included Ghana, African countries reported the highest 

prevalence of therapeutic-antibiotic prescriptions (n= 1213; 57.4%) for community-acquired 

infections in adult inpatients.90  

Although the emergence of antibiotic-resistant pathogenic strains is a natural 

phenomenon caused by the growth, replication, and mutation of bacteria,1 the inappropriate use 

of antimicrobials such as antibiotics accelerates this process and diminishes drug efficacy.48,49 

Particularly, widespread misconceptions about the potency of antibiotics for various ailments 
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have led to unnecessary use and self-medication practices in communities.91 A systematic review 

of thirty-four studies found antibiotics and antimalarials to be the most frequently used for self-

medication in resource-low settings.92 In Ghana, malaria and bacterial infections, such as 

meningitis, tuberculosis, and other lower respiratory infections constitute the top causes of death 

and years lived with disability.67 Inappropriate use of antibiotics for the treatment of non-

bacterial infections will only accelerate resistance of pathogens and consequently result in futile 

treatment efforts in cases when these medicines are most needed. 

Knowledge about antibiotics and resistant infections has been found to influence 

antibiotic use.77,93,94 Understanding the different factors that lead to inappropriate antibiotic use 

may help mitigate this global health problem through effective antibiotic stewardship programs 

to promote rational use of medicines in communities. Age, gender, education, and socio-

economic status have been hypothesized to predict typology of antibiotic knowledge and 

use.74,75,95-98 For instance, studies show that younger individuals, persons with lower educational 

attainment, rural residents, and men exhibited lower knowledge and were more likely to misuse 

antibiotics, although it is unclear the extent to which the conclusions are generalizable.74,75,95-97  

Identifying predictors of inappropriate antibiotic use could provide important information about 

the specific knowledge and behaviors to target during the development and implementation of 

public health interventions and will subsequently promote prudent use of antibiotics in 

communities. Ghana has taken steps in the last decade to address the problem of drug resistance 

evidenced by the formation of the Policy on Antimicrobial Use and Resistance and the NAP 

based on the GAP.55,56,99,100 One of the key strategic objectives of the NAP is to improve public 

awareness about antibiotic resistance.56 This study therefore aimed to inform implementation 

efforts by identifying predictors of antibiotic knowledge, and to examine whether the different 
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dimensions of knowledge are significantly associated with the use of antibiotics in Ghana. To do 

this, we first conducted a Principal component analysis (PCA) to identify different dimensions of 

knowledge of antibiotic use. We then conducted multiple linear regression analyses to assess the 

association of different demographic characteristics with the dimensions of knowledge, and 

subsequently examined whether the components of antibiotic knowledge were associated with 

appropriate antibiotic use. Our study identifies significant predictors of antibiotic use to guide the 

development of educational materials for effective public health communication.  

 

METHODS 

 

Responsible conduct of research and ethics 

This research study was approved by the Ethics Committee of the Institute of Statistical, 

Social, and Economic Research at the University of Ghana, Legon (ECH # 106/17-18) and the 

Institutional Review Board of the University of California, Irvine (HS# 2018-4325). All data 

were securely stored in a passcode-protected laptop by the principal investigator.  

 

Data collection 

The research was conducted in the Greater Accra and Upper West regions of Ghana from 

September to October 2018. Surveys were administered in twelve sites; Osu, Korle- bu, 

University of Professional Studies, A&C shopping mall, Kasoa, Makola, University of Ghana, 

Legon, Accra shopping mall, Jagbanyiri, Wa regional hospital area, University of Development 

Studies, and Melcom shopping center. Training on research ethics, survey administration, 

participant recruitment, data quality, and interview procedures was provided to all RAs. 



33 

 

Research Assistants screened participants for eligibility prior to administering the surveys. Only 

individuals aged 18 years and older who had previously used antibiotics were included in the 

study. Also, eligibility was restricted to persons able to understand, read, and speak English 

and/or one of the languages predominantly spoken in Accra and Wa (i.e., Akan, Dagaare, Ga, or 

Waale). The interview was conducted in English and translated to the local languages by trained 

RAs where necessary. All participant information collected was unidentifiable. Four hundred 

surveys were administered in total, with 200 per region. Participants were recruited via 

convenience sampling, and each survey lasted 20-30 minutes. All participants received a soft 

drink and informational leaflets on antibiotic resistance after completing the questionnaire.  

 

Data instrument and variables 

The 2015 Antibiotic resistance: Multi-country public awareness survey was adapted for 

this study.101The questionnaire survey was closed-ended and composed of twenty-nine questions 

related to individual knowledge, attitudes, and practices regarding antibiotics.  

Antibiotic knowledge: We included seventeen questions about antibiotic knowledge (eight 

questions pertaining to knowledge about the effectiveness of antibiotic treatment for a list of 

infections, three questions relating to knowledge about antibiotic use, and six questions about 

antibiotic resistance). The response options for each item included True, False, Yes, No, Don’t 

know, Cannot remember. For example, Question: “It’s ok to use antibiotics that were given to a 

friend or family member, as long as they were used to treat the same illness” Response: 

True/False/Don’t know”.  For descriptive statistics, we created a single overall score across the 

seventeen items. This was calculated as a total sum score of responses. For the PCA, each of the 
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items was coded separately as binary, i.e., 0- incorrect or 1- correct, followed by a sum score of 

responses for each component.  

Antibiotic use: This was defined based on whether the respondent received a medical 

prescription at the last time of illness. The variable was coded binary, i.e., yes (prudent) or no 

(not prudent).  

Covariates: We considered demographic characteristics as correlates of antibiotic knowledge 

and as covariates in the association between knowledge and use of antibiotics: region (Greater 

Accra, Upper West), gender (female, male), education (primary or lower, junior high school, 

senior high/vocational school, tertiary/currently enrolled), and age (18-24; 25-34; 35-44; 45-54; 

55-64; 65+).  

 

Data analysis 

First, we conducted descriptive analyses for overall scale score, reporting absolute 

frequencies, percentages, means, and standard deviations. We also examined frequencies within 

regions for each of the seventeen items. Subsequently, the dimensionality of the scale for 

antibiotic knowledge was assessed using PCA. PCA is a statistical technique for reducing the 

dimensionality of a dataset and for mitigating the problem of multicollinearity.102 This method 

produces new orthogonal variables, which we consider distinct dimensions of antibiotic 

knowledge, while retaining as much variability in the data as possible. Detailed information on 

the PCA process is given by Joliffe.102 Eigenvalues above 1 were identified based on Kaiser’s 

criterion.102 Further, for the analysis, we retained components that accounted for at least 10% of 

the total variance in the data. A composite variable was generated from the items of each 

principal component and assigned labels based on the concepts they represented. Items within 
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each component were coded as binary. This was followed by a sum score of the items to produce 

a total component score. Subsequently, we conducted two multivariate linear regression 

analyses. The first determined the association between demographic characteristics and each of 

the newly derived principal components. The second examined the association between the 

identified principal components and antibiotic use, net of the covariates of interest. Adjusted 

odds ratios, P-values, and 95% confidence interval results were reported. Data were analyzed 

using Stata/SE 15.1 software (StataCorp LLC, College Station TX, USA) 

 

RESULTS 

 

Description of the data 

A total of 400 individuals completed the survey, with approximately 7% more male than 

female participants. There was an equal representation from the Greater Accra and Upper West 

regions. About two-thirds of the sample was between the ages of 18-34 years. Thirteen percent 

had a primary school education or lower. The average overall antibiotic knowledge score for the 

sample was 10.10, with a standard deviation of 3.09. About two-thirds (275/400; 68.8%) of 

participants had received a medical prescription at the last time of illness. Table 3.1 shows the 

characteristics of participants in the sample. The frequencies within regions for each of the   

seventeen items are presented in Table 3.2.  
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Table 3.2. Characteristics of the sample (n=400) 

Characteristics n (%) 

Independent variables 

 

Region 

  Greater Accra 

  Upper West 

Gender 

   Male 

   Female 

Age 

  18-24 

  25-34 

  35-44 

  45-54 

  55-64 

  65+ 

Education 

  Primary school or lower 

  Junior high school 

  Senior high/vocational school 

  Tertiary/currently enrolled 

 

 

 

200 (50.0) 

200 (50.0) 

 

213 (53.3) 

187 (46.8) 

 

129 (32.3) 

134 (33.5) 

  67 (16.8) 

    38 (9.5) 

    25 (6.3) 

      7 (1.8) 

 

  52 (13.0) 

    22 (5.5) 

107 (26.8) 

219 (54.8) 

Dependent variables 

 

Knowledge about antibiotics 

Antibiotic use (prescription) 

Yes 

No 

Mean (SD) 

 

10.10 (3.09) 

n (%) 

275 (68.8) 

125 (31.3) 
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Table 3.2. Knowledge frequency within region (n=400)   

Questions   Correct responses 

GAR (n=200) 

n (%) 

UWR (n= 200) 

n (%) 

Total (n=400) 

n (%) 

P- value   

-Do you think these conditions can be 

treated with antibiotics? 

 HIV/AIDS    

 Gonorrhea  

 Bladder infection or urinary tract infection  

 Cold and flu  

 Malaria  

 Skin or wound infection  

Body aches 

Headaches 

  

 - Many infections are becoming 

increasingly resistant to treatment to 

antibiotics 

 

- If bacteria are resistant to antibiotics, it can 

be very difficult or impossible to treat the 

infections they cause 

 

- Antibiotic resistance is an issue that could 

affect me or my family 

 

- Antibiotic resistance is an issue in other 

countries but not in Ghana 

 

- Antibiotic resistance is only a problem for 

people who take antibiotics regularly 

 

- Antibiotic-resistant infections could make 

medical procedures like surgery, organ 

transplants and other cancer treatment much 

more dangerous 

 

- When do you think you should stop taking 

antibiotics once you have begun treatment? 

 

- It’s ok to use antibiotics that were given to 

a friend or family member as long as they 

were used to treat the same illness 

 

- It’s ok to buy the same antibiotics, or 

request these from a doctor/nurse, if you’re 

sick and they helped you get better when 

you had the same symptoms before  

 

 

 

129 (64.5) 

  94 (47.0) 

114 (57.0) 

  44 (22.0) 

100 (50.0) 

138 (69.0) 

103 (51.5) 

123 (61.5) 

 

123 (61.5) 

 

 

 

136 (68.0) 

 

 

 

126 (63.0) 

 

 

140 (70.0) 

 

   

95 (47.5) 

 

   

96 (48.0) 

 

 

 

 

131 (65.5) 

 

 

166 (83.0) 

 

 

 

141 (70.5) 

 

 

167 (83.5) 

  73 (36.5) 

  91 (45.5) 

  90 (45.0) 

117 (58.5) 

140 (70.0) 

108 (54.0) 

122 (61.0) 

 

152 (76.0) 

 

 

 

155 (77.5) 

 

 

 

149 (74.5) 

 

 

145 (72.5) 

 

   

63 (31.5) 

 

 

122 (61.0) 

 

 

 

   

92 (46.0) 

 

 

138 (69.0) 

 

 

 

115 (57.5) 

 

 

  

296 (74.0) 

167 (41.8) 

205 (51.3) 

134 (33.5) 

217 (54.3) 

278 (69.5) 

211 (52.8) 

245 (61.3) 

 

275 (68.8) 

 

 

 

291 (72.8) 

 

 

 

275 (68.8) 

 

 

285 (71.3) 

 

 

158 (39.5) 

 

 

218 (54.5) 

 

 

 

 

223 (55.0) 

 

 

304 (76.0) 

 

 

 

256 (64.0) 

 

 

 

<0.001 

  0.03 

  0.02 

<0.001 

  0.09 

  0.83 

  0.62 

  0.92 

   

0.002 

 

 

   

0.03 

 

 

   

0.01 

 

   

0.58 

 

  

0.001 

 

  

0.009 

 

 

 

 

<0.001 

 

   

0.001 

 

 

   

0.007 
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PCA results 

The principal component analysis identified five components with an eigenvalue greater 

than 1 based on Kaiser’s criterion.102 These five components explained 51.9% of the total 

variance in the data. Of these, the top two components each explained more than 10% of the total 

variance and were therefore retained for further analyses. All seven variables identified for 

components 1 and 2 had positive scores, indicating an association with higher knowledge. Table 

3.3 shows the principal components generated with their respective variables and loadings. 

Component 1 explained 16.3% of total variance and included a total sum score of responses to 

the following question: Do you think these conditions can be treated with antibiotics, i.e., 

malaria, body aches, and headaches? This component score ranged from 0-3 and was assigned 

the label knowledge about treatment of common illnesses. The second component, knowledge 

about prudent use of antibiotics, explained 10.9% of total variance, and loaded high on the 

following variables; gonorrhea, bladder/urinary tract infections, and knowledge about buying and 

sharing antibiotics. This latter component score ranged from 0-4 and included a sum score of 

responses to the questions: i) Do you think these conditions can be treated with antibiotics? ii) 

Do you think these statements are ‘True’ or ‘False’?  
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Table 3.3. PCA results for Components 1 and 2 

Variable Component 1 

(eigenvector) 

 

Component 2 

(eigenvector) 

Do you think these conditions can 

be treated with antibiotics? 

- Malaria  

- Body aches (0.35) 

- Headaches (0.38) 

 

% Variance 

 

 

0.40 

0.35 

0.38 

 

16.28 

 

 

 

- 

- 

- 

 

- 

Do you think these conditions can 

be treated with antibiotics? 

- Gonorrhea 

- Bladder infection or urinary tract 

infection  

 

Do you think these statements are 

‘True’ or ‘False’? 

- It’s ok to use antibiotics that were 

given to a friend or family member 

as long as they were used to treat 

the same illness  

-It’s ok to buy the same antibiotics, 

or request these from a doctor/nurse, 

if you’re sick and they helped you 

get better when you had the same 

symptoms before  

 

% Variance 

 

 

 

- 

- 

 

 

 

 

- 

 

 

 

- 

 

 

 

0.36 

0.45 

 

 

 

 

0.43 

 

 

 

0.36 

 

 

 

 

 

10.92 

 

 

Multivariate regression results  

 

Table 3.4 presents the results of the OLS regression examining the association between 

region, gender, age, and education and each of the principal components. There was a significant 

positive association between gender and Component 1, with women having higher knowledge 

about the treatment of common illnesses as malaria, headaches, and body aches (b= 0.25; P<0.05; 

95% CI: 0.01, 0.48). Similarly, individuals aged 25-54 years scored significantly higher than the 

referent 18-24-year group. There were no differences in mean Component 1 scores for each of the 

educational categories when compared to the reference group. In contrast, significant differences 
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were observed for Component 2, with higher knowledge reported for persons with higher 

educational attainment. Likewise, individuals between the ages of 35-64 years reported better 

knowledge than the referent 18-24-year group for Component 2. With regard to place of residence, 

individuals in the Upper West region were less knowledgeable about prudent use of antibiotics, 

compared to residents of the Greater Accra region. The former scored 0.3 points lower for every 

unit increase in knowledge about the effectiveness of antibiotics for the treatment of gonorrhea 

and bladder/urinary tract infections and the buying and sharing of antibiotics.   

 

Table 3.4. Multivariate analyses results for Principal Components 1 and 2 (n= 400) 

 Principal component 1 Principal component 2 

Covariate B 

  

 95% CI P-value B 

  

 95% CI P-value 

Region 

Greater Accra (ref. group) 

  Upper West 

Gender 

Male (ref. group) 

  Female 

Age 

18-24 (ref. group) 

  25-34 

  35-44 

  45-54 

  55-64 

  65+   

Education 

Primary/lower (ref. group) 

  Junior high school  

  Senior high/vocational   

  Tertiary/currently enrolled 

  

 

0.08 

 

 

0.25 

 

 

0.38 

0.49 

0.48 

0.45 

0.77 

 

 

0.34 

0.08 

0.004 

  

 

(-0.17, 0.34) 

 

 

(0.01, 0.48) 

 

 

(0.09, 0.67) 

(0.12, 0.86) 

(0.02, 0.94) 

(-0.07, 0.98) 

(-0.16, 1.70) 

 

 

(-0.26, 0.94) 

(-0.36, 0.51) 

(-0.43, 0.44) 

 

 

0.52 

 

 

0.04 

 

 

0.01 

0.01 

0.04 

0.09 

0.11 

 

 

0.27 

0.73 

0.98 

 

 

 

  

 

-0.30 

 

 

0.12 

 

 

0.22 

0.52 

0.59 

0.78 

0.02 

 

 

0.40 

0.70 

0.81 

  

 

(-0.54, -0.04) 

 

 

(-0.12, 0.36) 

 

 

(-0.07, 0.51) 

(0.16, 0.89) 

(0.13, 1.05) 

(0.25, 1.30) 

(-0.91, 0.94) 

 

 

(-0.20, 0.99) 

(0.36, 1.21) 

(0.38, 1.24) 

 

 

0.02 

 

 

0.32 

 

 

0.14 

0.01 

0.01 

0.004 

0.97 

 

 

0.19 

<0.001 

<0.001 

 

  

In Table 3.5., we present the regression output for the association between the principal 

components and antibiotic use. After adjusting for region, gender, age, and education, 

Component 2 was significantly associated with appropriate antibiotic use; the odds of using 
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antibiotics appropriately was 1.4 times higher for a unit increase in knowledge about prudent use 

of antibiotics (adjusted odds ratio, AOR= 1.40; P<0.01; 95% CI: 1.15, 1.69). 

 

Table 3.5. Multiple logistic regression results for the association between Principal Components 

and Antibiotic use (n= 400) 

 
Covariate Adjusted 

OR 

 

95% CI P-value 

Principal Components 

Component 1 

Component 2 

Region  

Greater Accra (ref. group) 

  Upper West 

Gender 

Male (ref. group) 

 Female 

Age 

18-24 (ref. group) 

  25-34 

  35-44 

  45-54 

  55-64 

  65+   

Education 

Primary/lower (ref. group) 

  Junior high school  

  Senior high/vocational school 

  Tertiary/currently enrolled 

 

1.16 

1.40 

 

 

0.96 

 

 

1.47 

 

 

1.55 

2.02 

1.75 

1.10 

0.76 

 

 

0.38 

0.74 

0.72 

 

(0.96, 1.40) 

(1.15, 1.69) 

 

 

(0.59, 1.56) 

 

 

(0.93, 2.33) 

 

 

(0.90, 2.67) 

(0.96, 4.25) 

(0.70, 4.37) 

(0.41, 2.96) 

(0.14, 4.08) 

 

 

(0.12, 1.16) 

(0.31, 1.74) 

(0.30, 1.71) 

 

0.13 

0.001 

 

 

0.88 

 

0.10 

 

 

 

0.12 

0.06 

0.23 

0.84 

0.75 

 

 

0.09 

0.49 

0.46 

 

 

 

DISCUSSION 

 

This research is among the first to explore the different dimensions of knowledge about 

antibiotics and their association with antibiotic use among various demographic groups in 

Ghana. Our study adds to evidence base by identifying important predictors of antibiotic 
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knowledge to inform public health interventions aimed at promoting prudent use of antibiotics in 

communities.  

The PCA results identified several gaps in knowledge across demographic groups. For 

example, the first principal component revealed that men and younger individuals aged 18-24 

years were not well-informed about the treatment of common illnesses such as malaria, 

headaches, and body aches. Malaria, for instance, is endemic to Ghana and ranks among the top 

ten causes of disability-adjusted life years.67 A further analysis by age and gender revealed that 

13.8% and 9.3% of total deaths among males and females aged 15-49 years, respectively, were 

attributed to malaria.67 Moreover, it is worth noting that while the annual percentage change was 

negative for females (-0.5%), males reported a positive change (1.0%), indicating a rise in 

mortality in the latter group.67 Antibiotics and antimalarials are the most frequently used in self-

medication in resource-low settings.92 It is not evident whether the problem of multidrug-

resistant malaria103-107 may be driving individuals to resort to antibiotics to treat malaria. 

Nonetheless, more men than women in our study assumed antibiotics were effective against 

malaria. Further studies are therefore needed to shed light on the reasons behind self-medication 

decisions. There may also be several other factors driving gender differences in these population 

groups; hence future studies should consider exploring other possible demographic and 

socioeconomic factors to better inform public health interventions.  

Regarding the second principal component, we observed significant differences in all but 

one covariate. Region, age, and education were found to predict knowledge about prudent use of 

antibiotics. This component suggests that individuals with higher knowledge about the 

effectiveness of antibiotics for treating bacterial infections (gonorrhea, bladder or urinary tract 

infections) also tended to be more knowledgeable about the inappropriateness of sharing 
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antibiotics with friends and family or purchasing antibiotics without a medical prescription. 

Furthermore, knowledge about prudent use of antibiotics increased with age and educational 

attainment. On the other hand, a negative association was observed for region; residents of the 

Upper West region had lower knowledge compared to Greater Accra residents. These findings 

are consistent with previous studies that found low knowledge among rural residents, the 

younger-aged, and persons with low educational attainment.95,97,108 However, a few studies have 

found contrasting results with higher knowledge observed in younger individuals;98,109 thus, 

indicating the uniqueness of populations and need for tailored solutions. 

In contrast to observations for the first principal component, knowledge did not differ by 

gender for the second principal component. Both men and women would therefore benefit from 

educational interventions about prudent antibiotic use with particular attention on the risks of 

buying and sharing of antibiotics without initial medical attention. It is also worth noting that 

higher knowledge does not necessarily equate to prudent use.75 Various research studies vary in 

their definitions of knowledge and prudent use of antibiotics. Recognizing this distinction 

underscores the need to adopt statistical techniques such as the PCA to disintegrate large data 

sets into specific components that identify current gaps in knowledge to guide the design and 

implementation of health education interventions. In addition, public education about the 

different classifications of infections is necessary to inform individuals about the need for a 

medical diagnosis to advise appropriate treatment. Likewise, given the high number of incorrect 

responses reported (Table 3.2), emphasis should be placed on bladder/urinary tract infections and 

sexually transmitted infections such as gonorrhea. 
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An examination of the association between knowledge and use of antibiotics showed a 

strong significance for the second principal component. Our results revealed that individuals who 

had received a medical prescription during the last occurrence of illness had higher knowledge 

about the treatment of gonorrhea and bladder/urinary tract infections and were also 

knowledgeable about the risks of sharing and buying antibiotics. This indicates that higher 

knowledge may translate to better use. Hence, one way to reduce the misuse of antibiotics in 

communities is by focusing health messages towards individuals who are more likely to buy and 

share antibiotics. For this study, prudent use was defined as whether an individual received a 

prescription during the last time of infection. It is probable that individuals may not seek medical 

attention for common illnesses as headaches, body aches, and malaria, which may have 

explained the absence of a significant difference between the first component and antibiotic use. 

However, as discussed above, we found differences in knowledge about the treatment of 

common illnesses within demographic groups, particularly among men and the younger-aged. 

Lack of knowledge about the risks associated with inappropriate use of antibiotics could lead to 

their misuse for non-bacterial infections, consequently diminishing their effectiveness in times 

when they are most crucial. Thus, future public health campaigns will benefit from taking a more 

comprehensive approach when developing health messages to reach diverse populations. 

 

Strengths and limitations of the study  

A major strength of our study is its application of a principal component analysis technique 

to identify predictors of knowledge in relation to antibiotic use. Future research surveys will 

benefit from including a wider range of infections that are most prevalent in Ghana, specifically 

those that largely contribute to the country’s disability-adjusted life years.67 Having a more 
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comprehensive list will provide a clearer depiction of the extent of the public health problem and 

will help to identify the various types of infections being treated inappropriately with antibiotics, 

as well as identify populations at most risk. In addition, our study included an even distribution of 

rural and urban residents, a comparable representation of men and women, and a range of age 

groups and educational levels. A limitation of the study is its cross-sectional design which does 

not provide a reflection of changes in participants’ knowledge and use of antibiotics over time. 

Also, findings may not be representative of the entire country given that two regions were sampled. 

Finally, PCA treats components as observed, thereby increasing the likelihood of underestimated 

variances. The level of one’s knowledge is driven by several factors, including some that are not 

readily assessed via questionnaire. This may have resulted in the relatively small variation 

explained by the components and suggests improvement of future measurements of knowledge.  

 

Conclusion  

This research provides useful information on the current knowledge about antibiotics in 

relation to antibiotic use in Ghanaian communities. Increased knowledge about antibiotics and 

prior experience with antibiotic therapy were identified as determinants associated with 

antibiotic use. Results also showed that men and the younger-aged were not well-informed about 

the treatment of common illnesses such as malaria, headaches, and body aches. Also, knowledge 

about prudent use of antibiotics increased with age and educational attainment. Further, results 

revealed that individuals who had received a medical prescription during the last occurrence of 

illness had better knowledge about the treatment of gonorrhea and bladder/urinary tract 

infections and were aware about the risks of sharing and buying antibiotics without a medical 

prescription. Our study identified several factors of inappropriate antibiotic use and provides 
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important information about specific knowledge and behaviors to target during the development 

and implementation of public health interventions to promote prudent use of antibiotics in 

communities. We anticipate that these preliminary findings will form the basis for future 

research studies. 
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CHAPTER 4 

NATIONAL ACTION PLAN ON ANTIMICROBIAL RESISTANCE:  

A STAKEHOLDER ANALYSIS OF IMPLEMENTATION IN GHANA 

 

 

INTRODUCTION  

 

The resistance of deadly pathogens to antibiotics is a major concern for global health, 

particularly in Africa where there is a high prevalence of antibiotic prescriptions.57,59,110,111 The 

dire consequences of increasing morbidity and mortality attributed to antibiotic resistance led to 

the development of the GAP, and subsequent National Action Plans to combat antimicrobial 

resistance across the globe.57,112 The development of the NAP was preceded by the completion of 

the Joint External Evaluation under the Global Health Security Agenda, a voluntary evaluation 

conducted by a multisectoral team to examine countries’ capacity to prevent, detect, and respond 

to public health threats.51,52 The JEE is made up of nineteen technical areas that are further 

divided into specific indicators and measured on a scale of 1 to 5, representing the lowest and 

highest scores, respectively, in terms of country capacity for a given indicator. Results from 

Ghana’s JEE report revealed several gaps in its capacity to address AMR, a common finding in 

the WHO Africa Region.53,54,113 The Government of Ghana is committed to mitigating the threats 

of antibiotic resistance and has taken several steps in policy development to address these gaps, 

as illustrated in Figure 4.1. For example, a year after the completion of the JEE, the National 

Policy on Antimicrobial Use and Resistance55 and an accompanying five-year NAP56 were 

endorsed by the president of Ghana. The policy and plan were developed in alignment with the 

objectives of the GAP.57 
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The NAP is composed of five strategic objectives, with each having a corresponding 

budget allocation. The first strategic objective, and the focus of this study, relates to improving 

awareness and understanding of antimicrobial resistance through effective communication, 

education and training.56 It proposes to enhance collaboration with diverse stakeholders, 

including civil society organizations and the media, to promote responsible use of antimicrobials 

among the general public.56 A major strength of the NAP is that it was developed on the One 

Health approach, involving a collaborative effort of stakeholders from multiple disciplines in the 

human, environment, and animal sectors.19,114,115 Zoonotic and environmental pathogens have 

caused dire health consequence to human populations. The overuse of antibiotics as 

prophylactics in animal husbandry complicates the problem of antibiotic resistance as resistant 

bacteria can be transmitted from animals to humans through contaminated food and unsafe 

handling of sick animals,116,117 reiterating the necessity of the OH approach. With an estimated 

75% of emerging infectious diseases, including COVID-19 and Ebola hemorrhagic fever, linked 

to animal reservoirs, the complexity of the current global health problems calls for 

multidisciplinary action.118-120 Moreover, in low-resource settings such as Ghana, a country with 

a confluence of biological risk factors and entrenched social determinants, the failure of 

preventive strategies means difficult and expensive responses to curb the spread of disease.   

There is a high prevalence of multidrug-resistant bacteria in Ghana.43 In eleven hospitals 

studied, high rates of more than 70% resistance among pathogenic bacterial isolates were 

observed for Ampicillin, Chloramphenicol, Cotrimoxazole, and Tetracycline.43 This poses great 

concern given that some of the aforementioned antibiotics are used in the treatment of fatal 

infections, including meningitis, tuberculosis, diarrheal and respiratory infections which rank 

among the country’s top contributors to disability adjusted life years (DALYs).67 Lack of 
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awareness about antibiotic resistance has led to the inappropriate use of antibiotics in the general 

population. Studies have reported an association between sociodemographic factors and 

antibiotic use, highlighting the need for appropriate interventions to increase health literacy in 

communities. For instance, differences have been observed in knowledge and use of antibiotics 

by gender, age, and education.47,74,76 Education, for example, has been found to be an important 

predictor of health knowledge and behavior.121,122 Informal sale of antibiotics by unqualified 

personnel also contributes to antibiotic misuse in communities, despite laws prohibiting such 

practice.113,116 Recognizing these existing gaps in public knowledge subsequently informed the 

formulation of the first strategic objective of the NAP.55,56  

Given the instrumental role of stakeholders in ensuring effective implementation of the 

NAP, this study aimed to better understand key stakeholders’ perspectives about Ghana’s plans 

to address antibiotic resistance and the ongoing efforts to strengthen collaboration for effective 

implementation of the first strategic objective, specifically those related to promoting prudent 

use of antibiotics in communities. Therefore, our study focused on stakeholders from the human 

health sector, including the role of individuals in the implementation and sustainability of public 

health interventions.123,124  

 

METHODS 

 

Responsible conduct of research and Ethics 

Approval of human participants in this research was obtained from the Ethics Committee 

of the Institute of Statistical, Social, and Economic Research at the University of Ghana, Legon 

(ECH # 106/17-18), and the Institutional Review Board of the University of California, Irvine 
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(HS# 2018-4325). Participation was voluntary, and each participant provided verbal consent 

prior to starting the interview.  

Figure 4.1. shows Ghana’s progress with tackling AMR within the last decade, from 

inception to implementation of the NAP. This study was conducted shortly after the endorsement 

of the Policy on Antimicrobial Use and Resistance with the aim of understanding stakeholders’ 

perspectives about Ghana’s population vulnerability to antibiotic resistance, including ongoing 

efforts to strengthen collaboration for effective implementation of the first strategic objective of 

the NAP.  

 

 

 

 

Figure 4.1. Overview of AMR action lines in Ghana 
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The JEE report and AMR policy documents informed the development of the semi-

structured interview guide.53,55,56 Follow-up questions were also asked to gain insight into 

participants’ experiences. The following research questions guided the study: 1) How do 

stakeholders perceive the challenge of antibiotic resistance in Ghana?;  

2) How are stakeholders engaged in the implementation of the first strategic objective of the 

NAP on improving awareness and understanding of antimicrobial resistance through effective 

communication, education, and training? 

The perspectives of various stakeholders were expected to facilitate understanding of the 

health situation from diverse perspectives. To increase variation, participants were purposely 

selected based on employment type and workplace location. An initial selection of ten potential 

key informants from the human health sector were selected from the list of participants found in 

Ghana’s JEE report. Of these, four respondents accepted the invitation to be interviewed. The 

main reason for inability to give an interview was that some participants were not directly 

involved with activities pertaining to the first strategic objective of the NAP. Additional key 

informants were subsequently identified via snowball sampling.125 A total of eight stakeholders 

were interviewed in September and October 2018. Five participants were from the Greater Accra 

region and three from the Upper West region. Our sample included professionals working in 

different capacities, including policymakers, health promotion officers, researchers, leaders of 

pharmaceutical, civil and international organizations (Table 4.1). Participants (P) were labeled 

P1-P8. Interviews were administered in English. All interviews were completed in-person, with 

each lasting 30-45 minutes. Interviews were digitally recorded with an audio-recorder, and later 

uploaded onto a password-protected laptop after each session.  
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Data analysis 

Responses to interview questions were manually transcribed for data analysis.126 

Transcripts were read multiple times and initial line-by-line open-coding was conducted 

manually, tagging key words and phrases in the text that captured the essence of the research 

questions.126 Transcripts were subsequently uploaded into NVivo 12 Pro (QSR International Inc, 

Burlington MA, USA) qualitative data analysis software and coding was repeated to confirm 

initial codes, as well as to organize codes systematically for data analysis.127 A codebook was 

created and further expanded as subsequent transcripts were coded. Following preliminary 

coding, each transcript was analyzed in-depth and constant comparisons were made to synthesize 

codes into overarching themes, and to attach significance by extrapolating examples from the 

data.126,128 Data analysis was based on the six-phase thematic approach developed by Braun and 

Clarke.126 Data were thoroughly examined and saturation was reached when no new themes were 

observed. Two researchers separately performed the analysis to increase validity of the data.129  

 

 

 

 

RESULTS 
 

 

 

Participants comprised four women and four men, with representatives from the Ministry 

of Health (MOH), World Health Organization (WHO), Ghana Health Service (GHS), 

Pharmaceutical Society (PS), and Civil Society Organization (CSO). The participants work in 

one of three health sectors, including policy, research, and practice (Table 4.1). 
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 Table 4.1. Description of key stakeholders (n= 8) 

Health Sector Key informant (n) Institutional affiliation 

Policy Policymaker (2) MOH, WHO 

Research Researcher (2) GHS, PS 

Practice Health promotion officer (4) GHS, CSO 

 

 

The analysis of responses to the research questions showed four main thematic clusters: 

national burden of disease and antibiotic resistance, policy development, implementation 

barriers, and implementation strategies.  Each main theme also included sub-themes such as 

vulnerability and causes as presented in the thematic map (Figure 4.2). 
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Research Question 1: How do stakeholders perceive the challenge of antibiotic resistance in 

Ghana?   

 

 

 

 

 

 

 

 

 

  

 

Research Question 2: How are stakeholders engaged in the implementation of the first 

strategic objective of the NAP? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2. Interview questions and thematic map of qualitative analysis 
 

*Sub-themes are presented in boxes 
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Research Question 1: How do stakeholders perceive the challenge of antibiotic resistance in 

Ghana?   

In assessing stakeholders’ perspectives regarding the national burden of disease and the 

impact of antibiotic resistance, two sub-themes, vulnerability and causes, were identified.  

 

THEME 1: National burden of disease and antibiotic resistance 

 

Sub-theme: Vulnerability 

Malaria, tuberculosis, HIV/AIDS, respiratory and skin infections were listed as major 

infections contributing most to the country’s overall burden of disease. The interview excerpts 

below present a snapshot of stakeholders’ perceptions about the burden of disease in Ghana. 

 

“First one is malaria, upper respiratory tract infections, diarrhea, 

rheumatism and other joint pains, we have skin diseases. They affect all 

ages.”- P3 

 

“Malaria, upper respiratory infections, skin infections, diarrhea, 

particularly in children.”- P4 
 

“One is malaria; so endemic. You remember that in 2003 there about we 

changed the policy from chloroquine to ACT. That was the first resistance 

that Ghana came across…we already have MDR TB in-country, then 

respiratory tract infections.”- P5 

 

“In Ghana, the first one is malaria. Yes, and I think upper respiratory, at 

least according to the national health policy, upper respiratory tract 

infections. Now it is TB. TB outside the HIV community is not very high but 

TB inside the HIV/AIDS community is high, that is where the problem is, 

and of course when the direct observation treatment (DOT) is not working 

or people are lost to follow-up then they get some of these superbugs.”- P6  

 

Several participants also noted the rise in non-communicable diseases (NCDs) as a growing 

concern, specifically, stroke, diabetes, and hypertension.  
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“NCDs are on the rise. Now we’re middle-income and so we’re eating all those 

junk foods, fried foods. We have KFC, Burger King, all those processed foods. We 

didn’t use to eat all that.”- P2 

 

“…then hypertension and those non-communicable diseases in the elderly.”- P4 

 

“Of course, there is also the NCDs- hypertension, diabetes.”- P6 

 

“Now, we have non-communicable diseases coming up; diabetes, stroke, 

hypertension.”- P7 

 

Furthermore, all eight stakeholders expressed concern about the threat of antibiotic 

resistance and vulnerability of communities. The following quotes shed light on 

participants’ views. 

 

“Yes, we have MDR-TB. Some time ago the Children’s ward at Korle-bu was shut 

down because of MDR-TB and so we need to really do a lot in that area.”- P2 

 

 “I think that even in Ghana, was it 3 years ago when we were doing as part of an 

outreach in the Eastern region and somebody came and brought us his lab report 

with culture and sensitivity which showed the sample that had been taken. So many 

were not susceptible and so he couldn’t be treated…I think it was the UTI ...we are 

vulnerable, and I think in Ghana it is something that we take very very seriously, 

and it is something that we really want to do our part.”- P6 
 

 

Sub-theme: Causes 

Also highlighted was the multifactorial nature of antibiotic resistance. The following 

causes were attributed to the imminent rise in bacteria resistance in communities.  

Weak enforcement 

 

“The thing is that the pharmacists have registered the premises but they’re not there 

and we have very low caliber people working there who do not understand the 

issues around the medicine. The other thing is also lack of enforcement of policies 

in the country. The cause is that we have the laws and we can’t enforce them. You’re 

supposed to buy antibiotics with a prescription, but people will go the chemical 

shop or pharmacy to buy. The law is there but enforcement of the law is the 

problem. We have said that some of the issues will be legalized but we have a lot of 

legal issues which we can’t enforce.”- P2 
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“The policy on antibiotics is not strictly adhered to. It is an “A” drug which must 

be only prescribed by a medical officer, but you see that most of them they just go 

to the chemical shop and sell them…antibiotic sale is not controlled.”- P3 

 

“I think it’s the regulatory framework that we have to look at because it is 

amazing how all of these antibiotics enter the market…the policies are already 

there. The issue is about enforcement.”- P4 

 

“The weak regulation, the irrational use by providers, community, policy makers, 

then the area of environment, the industries, who knows how they dispose of beta 

lactam products, where does the waste go? Of course, we know that spurious 

medicines are circulating in our markets. So, it’s a multiplicity of issues.”- P5 

 

“It is the control…you see people selling antibiotics over the counter…you can 

buy, you can sell. People look at the money more than what is right. It’s the 

regulatory side.”- P8 

 

Moreover, informal sale and smuggling of substandard medicines were cited as consequences of 

weak enforcement, as shown below. 

“We have over the counter drugs and now we have a lot of chemical sellers who 

are not licensed to sell antimicrobials, but they do. Because you can go any drug 

store and buy those antibiotics without prescription…the chemical sellers sell in 

bits and pieces to people. Those who are not supposed to sell, also sell.”- P1 

 

“You know, access to medicines in rural areas is not that good and we have a lot 

of rural areas. On market days you see people with antibiotics on the floor, people 

selling “tupaye” in their bags, selling them one by one.”- P2 

 

“…when you go to the borders, they normally pass through there instead of 

passing through the FDA. Another thing too is the fake; maybe the concentration 

of the active ingredient, they can write Amoxicillin 500mg, but when you go and 

do the test you realize that it’s less, about 200mg…therefore helps the organism 

become resistant.”- P3 

 

“You can still see in the market people have exposed medicines and people are 

buying. It’s not on prescription, and these are antibiotics- they’re not just pain 

killers. When I do some visits to markets, I do that sometimes- observational 

research, you’ll find that people have spread mats, and the medicine is there and 

they’re selling. So, community use of antibiotics actually is not use- it’s misuse”- 

P4 
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Lack of knowledge and awareness 

 

There was also consensus among participants about the inappropriate use of antibiotics in 

communities caused by illiteracy and unawareness.  

“I don’t abuse antibiotics because I know the implications. If everybody were to 

know, it will reduce the problem to a large extent, but people are doing it out of 

ignorance, and people think if you have a cold you take let’s say, Septrin, which is 

a very basic one, 2-3 days you get some relief and you throw the rest away. If 

people knew what that meant, probably they will not do it. Half of the people are 

doing it because of lack of knowledge.”- P1 

 

“They think when they get to the hospital, they’ll be made to pay money. Probably 

the greatest issue is lack of information. They’re uneducated about the risks. They 

think it will be an extra cost to access formal facilities.”- P3 

 

“Oh, I think it’s ignorance. It’s lack of information because right now access to 

health services is not the issue. Within every 5km we have a health facility, so the 

issue is not access to orthodox medicine. The issue is information and perhaps 

poverty. Ghana is extremely vulnerable because we still have a largely illiterate 

population, and to the extent that we still have people not going for prescription 

drugs obviously tells you that we’re vulnerable.”- P4 

 

“Well, most of us don’t take all our medications, that’s one. We don’t understand, 

I mean it is with the study of microbiology that perhaps we understand that the 

fact that you are feeling better does not mean the condition is resolved, and the 

general public does not know that. For instance, the most common drug, pain 

relievers, we tell them that when you feel better stop. So, it is easy for them to 

transfer that to whatever they are taking.”- P6 

 

“You know in Ghana we have very high literates and illiterates. A lot of people 

don’t know. One reason why we stepped in is we knew that most of those happening 

in the hospitals, the bigger one is in the community, because they don’t know. We 

should start looking at how we can communicate it to the lowest person who has 

never been to school to understand. So, we use more pictorial, we use things that 

they can understand because they are part of the problem. Empower them also so 

that when they get to the facilities they are empowered to demand and ask 

questions.”- P8 

 

Prescribers’ and dispensers’ role 

 

 In addition to the role of individuals and communities, prescribers and dispensers were 

identified as important drivers in the fight against antibiotic resistance. 
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“Also, we need responsible use. People prescribe antibiotics anyhow, especially 

now that the national health insurance will pay, people prescribe loads of 

antibiotics.”- P2 

 

“I think there’s a lot more to be done. We need to engage industry more because 

you cannot have a good stewardship program without points of care and 

diagnostics, and so if you want to get the doctors to prescribe well, then give them 

an opportunity to test their patients, just like how we do with malaria. There’s a 

point of care diagnostics that you test to see whether the person has malaria or 

not, before medicating. When we do that for antibiotics, we will be able to reduce 

the irrational use.”- P5  

 

“Then, of course, there are also times when prescribers are not prescribing 

according to guidelines. So, instead of taking the first line of treatment, you think 

that the person can afford a stronger medication and you feel that you don’t want 

to inconvenience the person because the person may go and not feel well and has 

to come back and do the test, so they just go to the second line or third generation 

antibiotic.  

Also, you are supposed to get antibiotics from a pharmacy only, and it is supposed 

to be under the supervision of a pharmacist. But the reality is that there are times 

when the pharmacists are not in the facilities. So, if the pharmacist is not in the 

facility and there is no requirement for the other personnel to contact the 

pharmacist before dispensing, then they’ll go ahead and dispense.”- P6 

 

 

 

Research Question 2: How are stakeholders engaged in the implementation of the first 

strategic objective of the NAP on improving awareness and understanding of antimicrobial 

resistance through effective communication, education, and training? 

Further analysis identified three main themes that addressed the second research question 

(Figure 4.2): policy development; implementation barriers; and implementation strategies to 

effective implementation of the NAP. 
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THEME 2: Policy development  

Participants discussed prior steps the country took to address antibiotic resistance, 

including respective contributions made to the development of the Policy on Antimicrobial Use 

and Resistance, as well as merits of completing the JEE. 

  

Sub-theme: Prior efforts 

The following quotes summarize the opinions shared by respondents regarding the 

country’s past efforts to control antibiotic resistance. 

“The earlier work by WHO on combatting drug resistance was the initial thing 

that even brought us together to start thinking of AMR, so when this one (JEE) 

came there was already a lot of concept. So, I got to know and read a lot about 

drug resistance during the time when the WHO made it an issue of public health 

concern. So, we have been on antimicrobial resistance even before the JEE came. 

Five-six years ago, the theme for World Health Day was on antimicrobial 

resistance, and I led that process of celebrating it. We organized radio and 

television programs and got resource persons to talk to the general public. We did 

feature articles in the newspapers.”- P1 
 

“That’s what we’ve been doing. We have surveillance units in all the districts. We 

have Disease Control Officers in all the districts, and we have Health Promotion 

Officers. So, these are the people who do that in the communities. We do 

monitoring, and then the regional level discussions. You see we will continue to 

increase awareness. What we’re doing now is lobbying with the radio stations to 

give us airtime.”- P4 

 

A representative also noted their organization’s ongoing role in educating local 

communities about the rational use of medicines, which subsequently gave them a place 

at the table during the policy development. 

“What we are also doing is getting people on the ground to organize groups for 

us and we go and talk to them about rational use of medicines…we do adherence 

counseling; we set up clinics in public places and pharmacists come there and 

volunteer their time and talk to patients. So, it is something of great concern to us. 

They have been ongoing even before the launch of the JEE, and it is also because 

of that that we were invited to the platform.”- P6  
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Sub-theme: JEE and the One Health partnership 

 During the interviews, it was evident that although there were ongoing efforts to mitigate 

the problem of antibiotic resistance, the scores reflected by Ghana’s JEE assessment in 2017 were 

not encouraging. There was shared disappointment about the low scores. 

“One of the security agenda of the JEE is about AMR and we had already done 

so much; we had developed the policy; we were doing the national action plan 

even before the JEE came. So, our work just fitted into the JEE process. It was a 

draft policy; it had not been launched, so we scored low even though we had the 

draft document. It hadn’t been launched and a few components like the infection 

control had not been institutionalized. It was like half and half, so we didn’t score 

much, but there was work in progress, so we were very sad.”- P2 
 

“The JEE, the first time it came it was a very painful path for us because we 

worked so hard as a people and we came out with our situational analysis, we 

came out with our policy, and we also came out with a national action plan. The 

JEE was done in 2016, and we sent it to the Cabinet for approval, unfortunately, 

there was a change in government and so that 2016 was 0. So, when the JEE 

came for evaluation, we scored virtually 0 everywhere, because we did not have 

an approved plan.”- P5 

 

Nonetheless, although JEE results may not have been a complete reflection of Ghana’s 

performance, participants noted the benefits of undertaking the evaluation exercise, particularly 

in complementing prior country activities and promoting cross-sectoral collaborations. 

“It puts everything in perspective. We have 19 different areas, and as a country 

we need to know where we are by way of preparedness. So, it was like prompting 

from outside that as a country we need to put our house in order. We were part 

of the team of people from environment, agric, fisheries, civil society, so we all 

sat down and looked at the objectives one after the other and each one what you 

can contribute to make it work.”- P1 

 

“You know, we started the AMR in the One Health approach, so it was a platform 

to continue with the other aspects of the JEE. It was just a smooth transition to 

the bigger JEE. What we told the JEE was that we already had that system, not 

that it wasn’t new, but we were happy because it was time to bring everybody 

together because health is so involved and everybody is doing their own thing so 

it was good to bring them all together to coordinate. The JEE is well-structured 

so you know what the item is, line-by-line things you’re supposed to do. That 

helped us to also file our reports and how it should look like, so it helped. So, we 

thought it was a good thing.”- P2 
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“We had a platform of everybody. We had media, civil society organizations, we 

had the veterinary people, food, environment, etc. I think we had 2 or 3 consultants 

who were moving it. We had so many meetings. We used to meet regularly…and 

because we had the policy it was easy to do the national action plan based on the 

policy, and the policy is also based on the Global Action Plan, so it was easy to 

transfer.”- P2 

 

“You will recall that AMR piece of work has 4 Ministries involved. We have the 

Ministry of Environment, Science, Technology and Innovation, Ministry of Food 

and Agriculture, Ministry of Fisheries. We work with the Veterinary group within 

the MOFA. If you take civil societies, for instance, Hope for Future Generations, 

they have been going to the communities to educate them. They have the Queen 

mothers Association whom they’re using. They have done a lot of work on AMR in 

the Central Region. They are all part of the platform. The Lady Pharmacists 

Association is another. We have a platform that all these people come together to 

come out with this document. 

There is a whole program on awareness in the Action Plan. You know behavior 

change takes a long time and so we will be taking baby steps, but the baby steps 

will lead to giant steps so, I think that we are making progress. The first step is to 

define where we want to go and that is what we did in this document.”- P5   

 

Similarly, ongoing external collaborations with international organizations including ReAct, the 

Fleming Fund, and the WHO were evident and instrumental in supporting country efforts. 

“ReAct also helped us develop the policy. The technical working group, we used to 

call it ReAct Ghana. So, people travelled to other countries wherever they have 

AMR to learn and contribute, e.g. India. ReAct supported. Some people went to 

other countries like South America to learn about how they’re communicating with 

the schools, with the general public, to see how their AMR awareness creation was 

done. I remember we went to Malaysia and Sweden.”- P2 

 

“The Fleming fund has now come in-country. They have selected the university as 

their host agent so about 5-7 laboratories have been selected for action. The WHO 

has come out with the AWARE program where those antibiotics that must be used 

when critical, moderate, etc. We have also incorporated it into our Essential 

Medicines List so if we can all enforce that one also, I believe we will get 

somewhere.”- P5 
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Sub-theme: Political commitment 

Generally, there appeared to be a positive outlook on implementing the NAP, with 

support from the Government of Ghana to advance the policy agenda. 

“I learned when they were doing the launching the president was there; Nana 

Akuffo Addo was there so that political commitment and support should be there. 

We did a national launch that brought in the Minister and all relevant secondary 

and tertiary target audience to do advocacy on the topic of AMR.”- P1 
 

“I am very happy that the president launched the NAP and his eye is on it”- P2 

 

“The President in his speech requested that the indicators for the AMR policy be 

incorporated into the SDG monitoring mechanism and requested the Attorney 

General to move some of the issues into legislation. This particular document 

(NAP) has come with monitoring and evaluation and timelines and the MOH has 

put it onto their aid memoire. Every year the ministry signs agreements with the  

partners and the areas by which they should measure them. So, for 2018 one of the 

deliverables is to provide an update on the implementation of AMR. As part of that 

the ministry is also co-hosting the Call to Action in Accra, so all these are adding 

up to what we want to do and to ensure that action plans are implemented.”- P5 

 

 

THEME 3: Implementation barriers 

As with any new policy, several roadblocks may be encountered during the 

implementation phase of action plans. Stakeholders shared some challenges faced with executing 

planned activities.  

 

Sub-theme: Competing priorities 

 The following quotes describe potential setbacks to implementation of the NAP due to 

differences in priorities among the four ministerial sectors.  

“Now I think that too many people are also doing vertical things…everybody wants to do 

something.”- P2 

 

“We’ve been having a difficult challenge trying to foster the collaboration because the 

budget for vaccinating the animals doesn’t come to us.”- P3 
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“Ok, at this time I think that at the top that national collaboration is very effective, but 

coming down to the ground, it’s not as effective.”- P6 

 

Sub-theme: Resource mobilization 

From the discussions, the major challenge preventing organizations from efficiently 

executing planned activities was unavailability of adequate financial resources. 

“When they have an allocation for AMR and they channel it through the 

pharmacies, they don’t include the awareness creation component. They’re 

looking at the technical people, not the communication people, so it’s sort of we’re 

left behind. When they’re doing the proposal, there’s a component on health 

communication, and when it comes it’s ran there- the monies are not brought to 

us, so we have no funds to do some of the things.”- P1 
 

“First, it’s funding; that is the major thing. A lot of the things, even though they’re 

ongoing, like in the lab, they will need antibiotic discs to do certain tests, they 

don’t have it. Also, even though we have the media, it should be frequent, always 

engaging the people. Sometimes when you go to maybe GBC is free, but stations 

you have to pay to get airtime, so it always comes back to funds. We got some 

airtime with GBC, I think for the whole month, and it was nice.”- P2 

 

“The issue is the National Health Insurance Scheme (NHIS) cannot pay the bills. 

Although some of the medications are covered by NHIS, we have dispensed them 

and 7-9 months, they’re not paying our facilities. How do we stock them?”- P3 

“The first one is finances because we have to do the airtime and we also have to 

travel to do the surveillance and the monitoring and supervision. And we have to 

travel to insist that people should not sell antibiotics in the open under the sun. 

Increasingly, our resources are getting limited. We need transport…because we 

need to do enforcement of antibiotic laws- we need to move (transportation)”- P4 

 

“You know, when you’re communicating you need a lot of money. It’s not cheap 

to use the radio, to develop Information, Education and Communication (IEC) 

materials. I was so glad to see the animal health had come out with so many IEC 

materials for farmers.”- P5 
 

“Funding is one. Then we talk of means of transport. We have a lot to do; we need 

to go to the community. You need fuel and a vehicle to go out to the community. 

The thing is we need some equipment because we need to shoot a video or design 

a poster, and mount it where the people can see…as I said the radio is the major 

this thing, but we need to also get to the ground to meet the people there to have 

interaction.”- P7  
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THEME 4: Implementation strategies  

In discussing the possible strategies for effective implementation of action plans, 

participants shared various experiences required for positive outcomes, including strengthening 

cross-sectoral collaboration, community participation, adequate resources, and effective public 

communication.  

 

Sub-theme: One Health 

Many highlighted the crucial role of the One Health partnership and the need to enhance 

collaboration with the animal, environment, and human sectors. A recommendation that was 

brought up by most participants was the need to view the problem of antibiotic resistance as a 

shared responsibility.  

“Bring other stakeholders on board- immigration, GHS, environmental people, 

also mobilizing the chiefs and people so that they can report the fake drugs. Also, 

we know if birds are dying or if birds are sick, we can cull them. I always ask, if 

human beings are sick can we kill them? No. So it is important. We’re always 

worried because we know that if they fail, the bigger problem will come to health. 

So, we’re always interested in solving the problem at the animal level so that it 

doesn’t come to humans.”- P1 

 

“We need champions everywhere…we need champions to bring the issues out and 

discuss them and try to find solutions. We need people who are always on it, 

because the national policy is good, the NAP is good, but we need people to 

implement.”- P2 

 

“We have learnt one lesson working with the Tripartite, that nobody should 

apportion blame. All of us are responsible and all of us must find solutions to it, 

including industry and regulators. I think that we see ourselves as equal partners 

and our luck is that we have 4 pieces of UN bodies supporting our work; FAO, 

WHO, OIE, have been supportive, and recently UNEP has been supportive, and 

the Environmental Minister, Prof. Frimpong- Boateng, and the other sector 

Ministers have been supportive. So, I think that we are all equal partners. We 

have identified them in the action plan and each of the sectors has to come out 

with a plan on addressing the issue.”- P5 

 



66 

 

“Perhaps one of the ways is to maybe encourage pharmacists to go into animal 

health, because pharmacists are more focused on human health. So, it is 

veterinary officers who also provide the pharmaceutical services for the animals. 

So, it is distinct, but if there were pharmacists in animal health, what that would 

do is to bring that part to the focus…and will allow pharmacists to perhaps 

envision more than human health.”- P6 

 

“Maybe we should have meetings often so that we see each other as partners. 

Those outside the health sector should be included in some of our programs, 

because if we allow them to be doing their own thing then we’ll all be working in 

silos. So, there should be more meetings, more interactions and be able to see all 

of us as working towards a common goal.”- P7 

 

“Partnership is very important...we should look at the capacity of everybody and 

what people can do, their various roles and get them on board. It shouldn’t just 

be only health. I’m a health person but I realized that health alone won’t, that is 

why I go to the community. I see that there’s a lot more to do than just sitting at 

the facilities and offices. That is what everybody needs to appreciate, if they don’t 

do that so much money will be going, and nothing will change.”- P8 
 

 

Sub-theme: Community inclusion 

 Another salient point raised was the invaluable role of community members since the 

effectiveness or uptake of any new intervention largely depends on community reception.  

“I think for communities the moment you build their capacity and you recognize 

them, they accept, and there’s sustainability. We see them as a major player in 

our work. We don’t just impose it on them. They are a unique group of people, 

and if you don’t get them involved or appreciate their contribution, you’ll come 

in and fail. If we only focus on national level, we will fail and that is where we 

have a problem. So, most of the community members are frontline staff for us. 

We train them and use them. That is what we’re trying to promote government 

to do…we should work in collaboration because we are now middle income and 

donors are not bringing the money and even if they bring, they’ll want results, 

so we must work together.”- P8 
 

“First of all, let’s consider the people at the community level when we’re 

designing messages. Let’s get them right from the planning so that sustainability 

will be strengthened, because they’re part and parcel of it. We’re now moving 

away from the element of the individual; we’re now using the community. 

Secondly, we are at a point when the community wants to be involved in all 

processes, so the chiefs and others have to be involved in the process so that by 

and large they are aware that this is happening in the community.”- P7  
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One stakeholder also described how the involvement of communities in health interventions 

could empower people to take initiative to improve conditions. 

“We should use the bottom-up approach instead of the top-down. We’re seeing 

certain improvements in our health facilities; immunization and other efforts. 

Now even some communities have put together their resources and they’re 

building a delivery room on their own. They have even roofed it, without 

government intervention. We also try as much as possible to use various 

communication strategies we call SCBC, Social Community-based Change, to 

reach out to the people…we believe when people are empowered or are given 

that information and they have health literacy, it ultimately results in them taking 

control of their lives.”- P7 

 

 

Sub-theme: Resources and incentives  

Adequate resources, both financial and human, were also identified as vital to ensuring 

smooth implementation of action plans. Many emphasized the challenges of developing 

educational materials for the public, as well as getting sufficient airtime to disseminate health 

messages via the radio due to inadequate financial resources. 

“It’s support. We need support- funds. As for what to do, we know exactly what 

to do, and we can put that on paper. The resources could be financial and others. 

As we sit, we have our staff at regional and district levels, and we want to 

produce standard information. For instance, we can produce posters, leaflets 

that will have the standard information, print and distribute to everybody in the 

country. We can conduct radio and tv programs. If we get the needed technical 

information to our district technical district officers, every district now has some 

FM station- they can go to the FM station and talk to people. If you get the 

needed information across the country, we can use that to talk to people in 

churches and mosques in communities and everything. So, we can touch as many 

people as possible if the resources were available.”- P1 

 

“You know, when you’re communicating you need a lot of money. It’s not cheap 

to use the radio, to develop Information, Education and Communication 

materials.”- P5 
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Some participants also emphasized the impact of incentives in increasing awareness about 

antibiotic resistance, while others made a few recommendations on how incentives offered to 

pharmacists could improve antibiotic use and dispensing in local communities. Suggestions 

included tax incentives for personnel working in rural settings, or awards for pharmacists who 

routinely record interactions with patients and report adverse drug reactions of dispensed 

antibiotics. 

“As part of our set of activities we sort of motivated people, that if you write an 

article that has AMR within this period, we’ll give you something (monetary 

award). So, people did a lot. It’s always our target that when we launch an 

activity, we sustain the information over a period.”- P1 

 

“Right now, about 90% of the community pharmacies are based in the Greater 

Accra and Ashanti regions, but there are 10 regions in Ghana. It is not 

economically attractive for a pharmacist to go to a rural area, and there is no 

policy in place to support such a person. Access to proper pharmaceutical service 

which means access to proper counselling when you are taking the medication…if 

the government policy also supported people who wanted to go into the 

community, and maybe said for 5 years no tax so we give you tax incentive and 

for the next 5 years it would be half of what you normally pay, then it is an 

incentive.”- P6 

 

“If we’re talking about enforcing the regulation on prescribing, I know that the 

FDA, for instance, has an award for pharmacies and pharmacists that report 

adverse drug reactions (ADRs). So, what that does is the pharmacists will 

encourage their patients to come back if they have problems, so that practice is 

something that we can learn from. For instance, if we want to look at if people 

are complying with dispensing, we can get them to record the times that they 

spend with patients, if it is possible to trust them. We get them to report the times 

and the things that they discuss, or even like a manual which they have to tick. 

So, it’s in front of you they discuss it with them and maybe on a quarterly basis 

it’s reviewed. What that does is to keep the people on their toes to make sure that 

the checklist is followed. I don’t know if it is done anywhere but I think that it’s 

something that could be done. I think the other way is, for instance, perhaps, the 

people in veterinary practice can get pharmacists in their communities more 

involved in their work. Or perhaps, pharmacists should also look for 

opportunities to be involved in the work of veterinary practitioners.”- P6 
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Sub-theme: Media communication and campaigns  

Social media platforms, including Facebook and WhatsApp, were identified as novel 

methods to transmit health information, not only to communities, but also between colleagues in 

the health sector. 

“We’re not training people to become pharmacists, but we want people to have 

the correct information, so it’s multiple channels we’re going to use, including 

social media which is becoming big these days. If you put certain information 

on Facebook, WhatsApp…there’s a lot that can be done to change the 

situation.”- P1  

 

“…and we also have the WhatsApp group, so, we at the region we have our 

platform and those at the districts also have their own platform.”- P7 
 

All participants identified media outlets as effective channels of reaching a broader audience. 

Particularly, radio stations were identified as key modes of communication given the flexibility 

of reaching diverse ethnic groups in the different local languages. Below are a few excerpts on 

the role of the media in promoting public awareness. 

“Radio has the flexibility of local languages. Sometimes when it comes to 

organizing tv and radio shows our officer here will organize them, get slots, get 

resource persons. That’s the role we play now. We can conduct radio and tv 

programs…every district now has some FM station- they can go into the FM 

stations and talk to people.”- P1 

 

“By mass media- radio first…in Ghana almost every language you can get a 

radio station. So, if you get a predominant language it would be effective…it 

depends on the information you want to send out. If it is to get interest for them 

(communities) to get talking and want to get more information about it, then 

mass media, but if it is to ensure that the practice is effected now, then one-on-

one or focus group discussions, or a social gathering.”- P6 

   

“We have about 8 radio stations in town and all of them have given us 1 hour 

each, so weekly, we have various health themes and topics. Some of them 

depend on the spur of the moment…we also review our records…when we have 

management meetings and know what diseases are upcoming, we educate the 

people.”- P7 
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In addition to the different media outlets, the recent World Antibiotic Awareness Week 

(WAAW) campaigns have been instrumental in raising public awareness about antibiotic 

resistance and the need for prudent use of antibiotics. Participants described various activities 

their organizations were involved in during the WAAW campaign, including plans for future 

campaigns.  

“Normally, when you go to the hospitals, they have some communications, 

posters, sometimes they have oral talks. Normally we have the open discussion 

where people (both patients and non-patients) come to the hospitals for general 

talks.”- P3 

 

“Last year, for instance, Hope for Future Generations and some professional 

associations took it upon themselves to speak on radio and use social media. In 

two weeks, there will be Antibiotic Week and I know the professional groups, 

especially the pharmacy and nurses, they go to speak to the young people. They 

go on radio and speak in all the dialects from the Northern region up to Greater 

Accra. We have a lot of plans. There’s a committee that is working on that. It’s 

normally the whole week. They’ll do the launch, the media will be there, they’ll 

do symposia, go to the community, provide talks in schools. It will be cross-

sectoral. We’ll have the animal side, food side, fisheries, and environment. 

These programs are in all the regions.”- P5 

 

“What we will do is we will issue a statement on that; why it is important. We’re 

also trying to engage in various mass media to go on the radio and talk to them 

about. Also, we have a branch in every region so we get them to go to the 

regional radios to talk about what is happening, and so it is mainly awareness 

creation and improvement and education about what they can do. We also get 

the community pharmacists to use that time to talk more about AMR.”- P6 

 

“For us we’ll be celebrating in one of the districts. We don’t get money for it, 

so we go the communities with our posters, meet queen mothers, talk and we’re 

done.”- P8 
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DISCUSSION 

 

The analysis of stakeholder perspectives on the implementation of action plans to address 

antibiotic resistance revealed a convergence of cross-sectoral concerns about the significance of 

the problem in the broader context of population burden of disease, and potential barriers to 

implement policies designed to reduce the impacts of risk factors implicated in the emergence 

and proliferation of bacterial pathogens that are increasingly resistant to antibiotic therapy. This 

analysis describes key stakeholders’ perspectives on Ghana’s population vulnerability to the 

impacts of antibiotic resistant infections, including ongoing efforts to strengthen collaboration 

for effective implementation of the first strategic objective of the NAP.55,56 We sought to better 

understand this process by examining two broad research questions of interest. The first research 

question provided context on stakeholders’ perceptions of the country’s overall burden of disease 

and the threat of antibiotic resistance. Identifying existing health gaps serves as an initial step 

towards understanding current needs and priorities, which subsequently allows for targeted 

interventions. 

 

National burden of disease and antibiotic resistance 

The list of infectious diseases prominent in the national burden of disease were identified 

by stakeholders, and represented a reflection of previous studies.27,67 Participants attributed a 

major portion of the country’s total disease burden to malaria, HIV/AIDS, tuberculosis, 

respiratory infections, as well as non-communicable diseases such as stroke and diabetes, many 

of which rank among the top causes of death,  years of life lost due to premature mortality, and 

DALYs in Ghana.67  
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Similarly, antibiotic resistant infections, particularly those multidrug-resistant, were cited 

as a major concern. This is also evident from other national and global studies that have reported 

a high prevalence of multidrug-resistant bacteria in hospitals and communities.110,111,130-132 

Several causes of antibiotic resistance and misuse of antimicrobials in communities were 

identified and were attributed mainly to weak regulations, illiteracy and the lack of awareness in 

communities. About 40% and 25% of women and men, respectively, have only a primary level 

education or lower.133 This is important to note given that educational attainment may be 

associated with health literacy, and could impact community knowledge about resistance, and 

subsequently the use of antibiotics.121,122,134 There was also a consensus among stakeholders that 

while there exist national regulations prohibiting the sale of antibiotics without a medical 

prescription, these regulations are rarely adhered to. Although Ghana has guidelines to control 

the sale and purchase of antimicrobials, enforcement has been problematic due to several factors 

including funding for monitoring and surveillance.135 This is especially relevant since the 

informal sale of antibiotics, particularly those of substandard quality, will require effective and 

sustained regulation. The recent development of the Policy on Antimicrobial Use and Resistance, 

together with action plans outlining respective responsibilities of various sectors, presents an 

opportunity to curb this global health threat.55,56 This comprehensive policy aligns with 

objectives of the GAP,57 and discussions with stakeholders suggested strong national 

commitment to prioritize antibiotic-related programs. 

Likewise, the role of prescribers and dispensers remains paramount given that medical 

prescriptions have been found to influence self-medication practices.46,47 Some participants from 

our interviews reiterated the need for health professionals to follow appropriate guidelines by 

obtaining a confirmatory diagnosis prior to prescribing antibiotics. Moreover, there was concern 
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regarding the sale of antibiotics by unlicensed dispensers. By law, no individual may dispense 

medicines unless they hold qualifications outlined in the Health Professions Regulatory Bodies 

Act, 2013, Act 857.113 These issues are interrelated and speak further to the aforementioned point 

pertaining to the need for enforcement of regulations.  

 

Policy development 

The second research question focused on the policy development process with the goal of 

identifying potential obstacles and solutions to effective implementation of the first strategic 

objective of the NAP. Before the inception of the Policy on Antimicrobial Use and Resistance, 

there were several ongoing activities aimed at raising public awareness on the rational use of 

medicines. For instance, one stakeholder recalled leading organizational efforts to inaugurate the 

World Health Day on Antimicrobial Resistance.33 Civil society organizations such as Hope for 

Future Generation and the Lady Pharmacists Association have been actively involved in 

organizing community outreaches to educate and raise awareness on public health, including 

AMR-related topics. Participants also described how the introduction of the JEE provided a 

roadmap and was instrumental to promoting cross-sectoral partnerships, while complementing 

past and ongoing public health efforts. The JEE is embedded in the International Health 

Regulations and involves a voluntary transparent assessment conducted to determine country 

capacity and existing gaps for enhanced decision-making to strengthen global health systems.51,52 

A previous study assessed the JEE process in the WHO Africa Region and reported several 

lessons learned from the evaluation procedures across the continent, some of which were 

reflected in the responses from participants in the current study.54 For example, the previous 

identified setbacks in some countries’ commitments to conduct the JEE due to competing 
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national priorities.54 As highlighted by the stakeholders involved in Ghana’s assessment, one of 

the requirements of the JEE was to have an approved action plan. Although Ghana had a draft 

plan, it had yet to be officially launched. Recent political factors such as the change in 

government slowed the pace of activities, thus preventing the country from having an approved 

national plan at the time of the JEE evaluation. This consequently resulted in low scores reflected 

in many of the indicators.53  

Despite the disappointment in performance scores resulting from the JEE, stakeholders 

commended the process, stating that it was well-structured, complemented prior efforts, and 

provided a conducive environment for discussions among diverse sectors who may otherwise not 

have had a common platform to coordinate activities to address AMR. For example, in addition 

to the four main ministries involved (Ministry of Environment, Science, Technology and 

Innovation, Ministry of Food and Agriculture, Ministry of Fisheries and Aquaculture 

Development, and the Ministry of Health), civil society organizations were also closely involved 

and shared experiences of engaging with local communities given communities’ vital role as 

recipients of the policy agenda. In addition, the government’s engagement and political will to 

address antibiotic resistance were evident, as Ghana launched the Policy on Antimicrobial Use 

and Resistance, together with the National Action Plan, not long after the completion of the 

JEE.55,56   

Findings from our study corroborate existing literature on the importance of the One 

Health approach in framing the antibiotic resistance challenge.114,115,136,137 The 

interconnectedness of people, animal, and plants requires multisectoral solutions to global health 

problems. Effective implementation of activities to mitigate the threat of antibiotic resistance 

will therefore require a multidisciplinary effort. Adopting the One Health approach has the 
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potential to improve disease surveillance and reduce infection transmission through early 

detection and control. As described by participants, cross-sectoral partnerships are invaluable to 

the fight against antibiotic resistance. Participants also described several instances whereby 

collaborations, particularly between the human and animal sectors, were instrumental in 

controlling the rapid spread of infection. For example, veterinarians can help us better 

understand communities’ relationship with animals, as well as proper animal husbandry 

behaviors for both subsistence and commercial farmers, such as safe handling of sick animals, to 

prevent the spread of zoonotic diseases. There are currently no established guidelines for 

antibiotic use in animals in Ghana, making it difficult to monitor activities.135 The 

recommendation by one of the participants about the need to provide pharmacists with training 

on animal health has been shared by other researchers.138 Previous studies have reported several 

benefits of advancing the One Health approach through multi-sectoral collaboration, including 

early detection and prevention of infections at their source.114,115,136,137 Hence, stakeholders’ 

shared views about strengthening the tripartite partnership among the human, animal, and 

environment sectors, is in the right direction. 

 

Implementation barriers and strategies  

This research revealed gaps and potential challenges that may affect the implementation 

of the action plans. For instance, several participants referred to competing priorities within the 

tripartite body, describing how these distinct sectors have varying agendas and different 

priorities for the current chronically insufficient operating funds, which could impact 

implementation. This is to be expected since these sectors have different mandates and have been 

traditionally hosted in different ministries. To mitigate this problem, participants suggested that 
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sectors view the problem of antibiotic resistance as a shared responsibility and act as equal 

partners working actively towards a common purpose.  

Resource mobilization was repeatedly identified as a setback to implementation. 

Specifically, inadequate funding to execute plans was identified as a major challenge. For 

instance, some participants shared the inability to successfully execute plans due to lack of funds. 

Radio and television, for example, comprise effective modes of communication to reach majority 

of the population given their flexibility to broadcast in multiple local languages.139 However, 

inadequate funds limits the amount of airtime available. It is important to note the effectiveness 

of the media in disseminating important health information to the public. Similarly, and more 

recently, social media platforms, specifically, Facebook and WhatsApp, have also been 

important channels for exchanging health information.140  

Another crucial element is the inability of laboratories to purchase appropriate resources 

to enable health professionals to conduct the necessary diagnostic tests to inform therapy, 

including antibiotic prescriptions. Inadequate infrastructure in the form of reliable transportation 

prevents community health workers from attending to the needs of communities, particularly 

those remotely located. Discussions with stakeholders further revealed that local community 

leaders are expected to play an important role in the design, implementation, and sustainability of 

health interventions.123,124 It is therefore important to invest in adequate resources to allow health 

workers to travel to underserved communities to raise awareness about antibiotic resistance and 

educate individuals on the prudent use of medicines. A suggestion made by one of the 

stakeholders was to provide tax incentives to health workers willing to practice in remote rural 

settings. Successful implementation of the NAP will therefore require efficient resource 

mobilization to enable each sector to carry out needed activities. 
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Strengths and limitations 

This study purposely selected key stakeholders from sectors related to health policy, 

practice, research, and civil society organization, all of whom have instrumental roles in ensuring 

effective implementation of the first strategic objective of the NAP. The interviews revealed 

several important factors, including potential challenges and strategies to realizing the national 

action plans. Moreover, stakeholders were representatives of both the urban and rural regions, 

thereby providing a clear perspective of these distinct settings to inform the development of 

targeted health interventions. Another strength of this study was the use of two coders to increase 

reliability of the data. A limitation of the study is the absence of follow-up interviews to confirm 

whether the speculations about potential barriers for policy implementation became real. Future 

research would benefit from determining the current status of action plans to identify gaps and to 

better strategize subsequent phases of the agenda. Our study focused on human health given our 

interest in understanding community use of antibiotics and awareness about antibiotic resistance. 

Given that the NAP was developed on the One Health framework, with the goal of enhancing 

collaboration among the tripartite body, it is also necessary to understand the perspectives of 

stakeholders from the animal and environmental health divisions in future studies. 

 

Conclusion 

This stakeholder analysis demonstrates ongoing efforts to strengthen collaboration for 

effective implementation of the first strategic objective of the NAP, i.e., improve awareness and 

understanding of antimicrobial resistance through effective communication, education, and 

training. The Joint External Evaluation, formed under the Global Health Security Agenda, serves 

as an impetus to put into practice the One Health framework of enhancing cross-sectoral 
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coordination for effective implementation of the NAP on Antimicrobial Resistance. Ghana has a 

comprehensive policy and NAP that aligns with the objectives of the GAP. The lack of funds 

comprises the greatest challenge of implementation, however, the consensus observed among 

stakeholders regarding the importance of educating the public on the prudent use of antibiotics, 

as well as the need for a tripartite collaborative effort, suggests national commitment to prioritize 

antibiotic-related programs.  
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CHAPTER 5  

CONCLUSION  

 

SUMMARY OF MAIN FINDINGS AND IMPLICATIONS  

 

This dissertation sought to better understand the current level of antibiotic-related 

knowledge, attitudes, and practices in Ghanaian communities, as well as to determine the 

national strategies in place to promote the prudent use of antibiotics.  

 

Chapter 2 assessed the level of antibiotic knowledge, attitudes, and consumption 

behaviors by region, gender, age, and education in rural and urban Ghana. Over 30% of 

participants had not received a doctor’s prescription during their last illness. Moreover, 70% had 

taken at least one antibiotic in the year prior to the survey. The top five frequently used 

antibiotics were Amoxicillin, Amoxicillin-clavulanic acid, Ampicillin, Ciprofloxacin, and 

Metronidazole. Women and older adults had higher knowledge compared to their respective 

counterparts. Furthermore, prudent antibiotic use was significantly more prevalent in women 

than in men. Although no regional differences were found in overall knowledge, compared to 

urban residents, individuals residing in rural settings exhibited higher knowledge about the 

ineffectiveness of antibiotics for viruses like the cold and HIV/AIDS. Two hundred and fifty-two 

respondents were unaware of antibiotic resistance, and there was generally low level of self-

efficacy among participants regarding their role in preserving the effectiveness of antibiotics. 
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Inadequate knowledge about the prudent use of antibiotics is considered a determinant of 

increasing risks of antibiotic resistance. However, there is insufficient research on effective ways 

to target information that could increase public knowledge toward the improvement of antibiotic 

stewardship. Thus, Chapter 3 aimed to identify predictors of antibiotic knowledge, and to 

examine whether the different dimensions of knowledge were significantly associated with the 

use of antibiotics in Ghana. Two main principal components were identified: (i) knowledge about 

treatment of common illnesses; (ii) knowledge about prudent use of antibiotics. There was a 

significant association between gender and the first component, with women having higher 

knowledge about the treatment of malaria, headaches, and body aches. Similarly, older 

individuals aged 25-54 years scored significantly higher than the referent 18-24-year group. The 

second component revealed significant differences in age, education, and residence, with older 

adults, persons with higher educational attainment, and urban Greater Accra residents exhibiting 

better knowledge about the prudent use of antibiotics for bacterial infections. Likewise, the odds 

of using antibiotics appropriately was higher for individuals with knowledge about the prudent 

use of antibiotics. Moreover, participants who had received a medical prescription during the last 

occurrence of illness had better knowledge about the treatment of gonorrhea and bladder/urinary 

tract infections and were more knowledgeable about the risks of sharing and buying antibiotics, 

compared to individuals who had not received a prescription.  

 

In Chapter 4, a stakeholder analysis was conducted to shed light on Ghana’s progress 

with the implementation of the National Action Plan on Antimicrobial Resistance since the 

completion of the Global Health Security Agenda’s Joint External Evaluation (JEE). This study 

was conducted to improve understanding of their roles and institutional capacity to promote 
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prudent use of antibiotics in populations at the community level. The analysis revealed four main 

themes: national burden of disease and antibiotic resistance; policy development; 

implementation barriers; and implementation strategies. Ghana’s national antimicrobial policy 

and action plans to enhance public education and awareness align with the objectives of the 

Global Action Plan on Antimicrobial Resistance. All respondents expressed concern about the 

increasing proliferation of antibiotic-resistant bacteria, which they attribute in part to the 

inappropriate use of antibiotics in local communities. Although Ghana has laws to regulate the 

sale of antibiotics, enforcement has been a major challenge. Inadequate funding for monitoring 

compliance comprises the greatest challenge. Stakeholders also acknowledged the importance of 

strengthening cross-sectoral collaboration, and the need to leverage resources from the animal 

and environmental sectors through a One Health approach to ensure successful implementation 

of the action plans. This chapter identified several opportunities for effective implementation of 

the Ghana’s National Action Plan on Antimicrobial Resistance. Stakeholders were enthusiastic 

about the effectiveness of the One Health approach, and there is indication of strong political will 

to promote multisectoral partnership to advance implementation efforts. 

 

In conclusion, the findings of this dissertation provide important contributions to the 

existing literature on antibiotic stewardship efforts, globally. Results indicate that antibiotic 

knowledge, attitudes, and use varied significantly across demographics, suggesting a context-

specific approach to developing effective community interventions. Also, increased knowledge 

about antibiotics and prior experience with antibiotic therapy were identified as determinants 

associated with antibiotic use and provide opportunities to improve community-level antibiotic 

stewardship. Finally, stakeholders play a critical role in implementation. Thus, results presented 
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in this dissertation could improve our understanding of the potential barriers and strategies to 

effectively implement public health policies to ensure well-informed decisions.  
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