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Glossary 
 
Lost to follow-up i- is a TB patient who did not begin TB treatment or interrupts 
treatment for two or more consecutive months (1–4). 
 
Directly Observed Treatment Short-Course (DOTS)- is a program whereby a person 
is given specific training assist by supervising a TB patient to take their daily TB 
medication at the agreed time, dose and duration (1).  
 
A treatment supporter-is a person chosen by both a TB patient and a health worker to 
assist the client to complete their treatment by watching him/her take the medication 
regularly on time throughout the treatment duration (1).  
 
Tuberculosis (TB)- is a disease, which affects primarily the lungs and occasionally 
other parts of the body, and caused by acid-fast bacilli, called Mycobacterium 
tuberculosis (1,5). 
 
Adherence to TB treatment-is the ability and willingness of a TB client to abide by an 
agreed treatment schedule, duration, and appointments between him/her and the 
clinician (6,7). 
 
Completed treatment-refers to a TB client who has taken all required anti-TB 
medication at the right time, dose and duration in the absence of bacteriological 
confirmation or culture at the last month of treatment (4). 
 
Died-a TB patient who dies out of any reason during or before starting the TB treatment 
(3). 
 
Cured- a pulmonary TB patient confirmed bacteriologically at the start of treatment who 
became smear or culture negative at the end of treatment or at least on one previous 
occasion (4). 
 
Treatment success- is the sum of total cases registered for a period that completed 
treatment plus those that are cured (4).  
 
 
 

 
	
	
	
	
	
	
	
	
	
	
	

																																																								
i This is a change in practice, which used to be called Default. 
ii Poor means the people cannot afford their basic needs like food and other items. 
iii The various religions are practiced differently across the whole region 
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Abstract  
	
Background: Globally, failure in the TB program is largely due to poor adherence to 
medication.	TB treatment success rates in the Brong Ahafo Region (BAR) are below the 
World Health Organization target of at least 90%, with emerging MDR-TB, which could 
be due to poor compliance. Death rates, treatment failures, and lost-to-follow-up are 
worrying. Levels of TB medication adherence challenges in the BAR are unknown. 	
 
Objectives: This study sought to identify factors influencing TB medication adherence in 
the BAR and interventions to promote optimal adherence. 
 
Methodology: The study employed a literature review. The conceptual framework by 
Roura et al. 2009 was adapted and used for this study. 
 
Findings: The study found that stigma, and discrimination, financial challenges, 
forgetfulness to take medication, and poor knowledge of TB and its treatment are key 
factors affecting medication adherence. Suggested evidence-based interventions to 
address the challenges identified included the use of treatment supporters, psychological 
counseling, provision of enablers, and using Short Messaging Service as reminders. 
 
Conclusions: Factors such as stigma, and discrimination, poor knowledge on TB and its 
treatment, and forgetfulness are key factors likely to influence adherence in the BAR, as 
well as effective interventions which have been implemented elsewhere that could be 
adopted by the NTP to improve TB medication adherence in the BAR were highlighted. 
 
Recommendations: Developing and promoting enabling environment for TB clients to 
promote adherence, reduce stigma, and also piloting a package of interventions by the 
NTP is encouraged. 
 
 
 
 
 
 
 
 
 
 
 
Keywords: Adherence, TB medication, barriers, facilitators, Ghana. 
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Introduction 

 
My interest in the TB program dates back to my college level where I was introduced to 
disease control and prevention methods with a focus on the prevention of communicable 
diseases. In my first assignment in my first district, I was made a TB coordinator with 
duties such as liaising with the facilities to find and treat TB patients, carry out contact 
tracing and investigations as well as requesting for medicines from the regional level for 
such patients. All these experiences, coupled with my other duties, propelled me to the 
position of acting Director of health services. I have met many clients who found 
difficulty completing the TB treatment. Many clients have died in the process including 
some of our Community-Based Surveillance Volunteers (CBSVs) who contracted the 
disease. This has reinforced my interest to undertake this study in identifying the 
challenges those TB clients go through during treatment and review modern and 
innovative interventions and recommend to stakeholders to implement measures that 
will help them adhere to the treatment to have a successful treatment outcome.  
 
My name is Daniel Konka, a Senior Public Health Officer from the Brong Ahafo Region 
(BAR), Ghana, and a proud member of the 55th ICHD/MPH 2018-2019. My professional 
background is disease control and prevention and has been working with the Ghana 
Health Service since 2002.  This study is organized into five main chapters; chapter one 
talks about the background of the study area as well as a brief of Ghana’s health 
systems and how they are organized. Chapter two explains the issue to be dealt with, as 
well as the methods that were employed for the thesis. Factors that influence adherence 
and their innovative interventions cover the results section under chapter three. Chapter 
four combines the discussion segment as well as major conclusions arising from the 
various chapters. The final chapter concludes with some recommendations for specific 
stakeholders to improve TB medication adherence in the BAR.  
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CHAPTER ONE: BACKGROUND OF BRONG AHAFO REGION (BAR) 

1.1 Profile and socio-economic characteristics 
 
The BAR was created in 1959, covering 16.6% of the total surface area of Ghana (8). 
It’s the second-largest region with a 2017 population of 2.7 million. It is made up of 27 
Municipals, Metropolitans and District Assemblies (8). Farming is the major occupation 
with the majority engaged in the production of yams, maize, cassava, and cocoyam, 
with one of the three largest cocoa production towns in Ghana located there. Few people 
engage in mining, quarrying, manufacturing, and construction (8). According to the 
Ghana Statistical Service, the BAR is the 4th poorestii region in the country in 2014 (9) 
and this has a direct and indirect implication on access to health. 
 
Figure 1: Map of BAR showing various districts. 

 
Source: BAR Health Directorate annual report for 2017 (8).  

1.2 Religion and Culture  
 
The predominant ethnic groups are Akan (62.7%), Mole-Dagbon (15.4) and Grusi 
(4.2%). In terms of religioniii, Christianity (70.8%) has the largest followers, followed by 
Islam (16.1%) and no religion (7.8%) (8). The system of inheritance depends on the 
type of ethnic group; mostly the Akan practices matrilineal system, whilst the northern 
part practices the patrilineal system. Polygamy is widely practiced in the region 
predominantly among the Muslims (8). 
																																																								
ii Poor means the people cannot afford their basic needs like food and other items. 
iii The various religions are practiced differently across the whole region 
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1.3 Education  
 
Education forms a crucial aspect in shaping the value of manpower, as such; educational 
levels reflect some extent the socio-economic development of a nation or community. 
Unfortunately, education in the BAR remains low, as 48.5% of the population aged 15 
years and older is not literateiv. In terms of having basic educationv, women constitute 
16.4% whilst men form 11.4% (10). 

1.4. Health services in the BAR 
 
Health services in the region are organized in the context of the national hierarchy 
(appendix 1), with both preventive and curative services provided (11). There were a 
total of 690 health facilities in 2017 made up of 29 hospitals, 83 Health Centers, 43 
private Maternity Homes, 423 Community-Based Health Planning and Services (CHPS) 
zones and 112 clinics (8). The only Regional Hospital serves as a referral facility in the 
region, and nine districts do not have Hospitals (8).  

1.5 Human Resource for Health (HRH) 
 
Ghana is witnessing a gradual decline in its percentage of human resource increments 
over the years. The doctor to population ratio, however, increased from 1/10,423 in 
2010 to 1/8,481 in 2016 (12). The BAR has a total workforce of 6,784 with a doctor-
population ratio of 1:13,753 for 2017 (8), which makes it one of the poorly resourced 
regions in terms of human resource, with the distribution skewed towards the southern 
part of Ghana (12). According to the Integrated Personnel and Payroll Database, Ghana 
has a total of 102,019 health staff of all cadres as of 2016; representing a 7.2% 
increase. The annual workforce increment is shown below. 
 
Figure 2: Total workforce increment (%) in Ghana, 2014-2016. 
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Source: Ghana Health Service (GHS) 2016 annual report (13). 

																																																								
iv Literate mean people above 15 years old who can read and write. 
v Basic education means having attended a primary school. 
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1.6 Tuberculosis (TB) Control Activities in the BAR 
 
All districts in BAR have functional TB coordinating units in their management structure 
(8). An analysis of TB microscopic centers shows that only 38 (5.5%) of the total 
facilities have functional laboratories that carry out TB microscopy, and the problem is 
worsened by the few qualified laboratory personnel in the region (8). The region 
recorded a TB case notification rate of 34.4% for 2017, which is a marginal increase over 
the 2016 figure of 33.5%. This low case detection rate could be attributable to a lack of 
qualified staff and proper diagnostic equipment in most of the districts and facilities (8). 
Additionally, the BAR could not achieve the WHO recommended treatment success rate 
of 90%, and treatment failures, lost-to-follow-up, and death rates are still a worry in the 
region (8).  
 
In BAR, all TB cases are diagnosed at health facilities with functional laboratoriesvi. Cases 
are then assigned a treatment supporter to supervise the daily treatment at home at the 
community level. The nearest health facility staff supervises them, and they visit the 
DOTS center monthly for refills and other routine activities, and there are no special 
opening hours for TB clients in BAR (8). 

 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
																																																								
vi Facilities with equipment and laboratory personnel that can do TB microcopy 
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CHAPTER TWO: PROBLEM STATEMENT, JUSTIFICATION, OBJECTIVES, AND 
METHODOLOGY 

2.1 Problem statement 
Tuberculosis is an airborne infection caused by the bacilli Mycobacterium tuberculosis. 
The lungs and other parts of the body are affected. Globally, 1.7 billion people were 
infected in 2017 and persist as a global health problem. There were 1,323,450 cases 
with 21 deaths per 100,000 populations in 2017 and fueled by the HIV epidemic (5). In 
Ghana, the notification rate was 54/100,000 populations in 2016 and places much 
economic burden on the individual, family, community and the nation at large (13). This 
is about a third and less than the estimated population having the disease, which then 
means the burden is even much bigger.  
 
The World Health Organization (WHO) has introduced a new strategy to end TB as the 
Sustainable Development Goals end in 2030. It has three pillars; integrated, patient-
focused TB care and prevention, bold strategies, systems to provide support, intensify 
research and innovation (14). This aims at attaining zero deaths, diseases, and suffering 
due to TB. The National TB Program (NTP) in Ghana, however, adopted and attained 
100% DOTS coverage in 2005 (15).  
 
The WHO defines adherence as “the extent to which a person’s behavior-taking 
medications, following a diet, and/or executing lifestyle changes, corresponds with 
recommendations from healthcare provider” (6), and this encompasses just taking 
prescribed pharmaceuticals. Jin J et al (7) also noted that adherence to TB regimen is 
about the ability and the readiness to abide by the agreed therapeutic regimen. 
 
Globally, there is no golden way for measuring compliance to TB medication; however, 
some studies look at it in two ways; by directly determining drug levels in blood or drug 
metabolite levels in urine. This is reliable but expensive and not suitable for the routine 
TB program, or indirectly by patient’s self-report of having taken the pills; by pill count 
and also when they stick to appointments, though there are limitations (16).  
 
Ghana’s adherence strategy currently involves the use of the DOTS under Community-
Based Treatment Care. Under this, treatment supporters are chosen together by the 
health worker and the TB client to monitor their daily doses of treatment at the 
community level and supervised by the nearest health facility staff (17). WHO targets a 
TB adherence rate of 90% (14), but a qualitative study conducted by Salify Y et al in 
2016 in Ghana recorded an adherence rate of 75% (18). Another cross-sectional study 
in 2015 revealed a 63% adherence rate among previously treated TB patients (19), but 
the limitation of this study is that adherence among TB clients using treatment 
supporters was not stated. 
 
Some studies have noted adherence to the TB regimen as a global problem especially in 
developing countries where HIV is fuelling the epidemic (5), and the contributing factors 
as noted include lack of pre-treatment counseling, ignorance about the disease, long 
distances to treatment centers, not having treatment supporter, and financial constraint 
(20–23).  

2.2 Justification  
	
Failure in the TB program is attributed to poor adherence to therapy in developed and 
underdeveloped countries including Ghana (24).  

Adherence with effective treatment rapidly makes previously infectious patient non-
infectious. On the other hand, non-adherence may lead to a prolonged illness with late 
sputum conversion, to treatment failure or death. Such prolonged treatments result in 
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continued transmission in the community. Non-adherence can also lead to persistent and 
the resurgence of TB, and the development or intensification of drug resistance TB, 
which is one of the possible risks of incomplete treatment, thereby leading to increased 
cost to the TB program (25,26).  
 
Multi-drug resistant TB (MDR-TB) is increasing globally, and in Ghana, is estimated to be 
0.9% of all new TB cases and 14% of retreatment cases in 2010, and that has increased 
to 1.5% and 17% respectively in 2017 (27), and all this could be attributable to poor 
adherence to treatment, thereby representing a significant threat to the NTP’s control 
efforts (28).  
 
Irregular or incomplete treatment and treatment interruptions are a problem in Ghana. 
Dodor et al recorded a default rate of 13.9% in a study among TB patients in Eastern 
Ghana in 2001 (20). Even though treatment success rates have improved in the country, 
death rates are still worrying, with TB and HIV together accounting for 7% of all deaths 
(29). Also, despite NTP’s efforts in ensuring effective DOTS strategy in the country, 
failure rates have remained about 2% since 2007 (30). 
 
Treatment success rates have remained below the WHO target of 90% over the period in 
the BAR (Figure 3), with death rates recording 6% just below the national rate of 7% for 
2016. There is also a slightly increasing trend of failures and lost-to-follow-up witnessed 
from 2013 to 2016, and all these could be attributed to poor adherence to TB treatment 
in the region (8) (Figure 4).  
 
Figure 3: Trend of TB treatment success rates in BAR-Ghana, 2012-2016 
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Source: Regional Health Directorate (RHD) Annual Report for 2017 (8). 
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Figure 4: Trend of TB failures, lost to follow up, and death rates in BAR-Ghana, 
2012-2016 
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Source: RHD Annual Report for 2017 (8). 

Although failures and default rates are increasing and could have been prevented with 
proper management, it’s plausible to project that death rates among undetected TB 
cases might be higher. Also, no study has been done in the BAR to identify adherence 
challenges and strategies to improve TB treatment; hence the focus of this study.  

2.3 Objectives  

2.3.1 Main Objective 
  
The main objective is to identify challenges in adhering to TB treatment and explore 
innovative interventions to make recommendations for consideration by policymakers to 
improve TB treatment outcomes in BAR, Ghana.  

2.3.2 Specific Objectives 
1. To explore the socio-economic, cultural and individual factors influencing 

adherence to TB treatment in the BAR. 
2. To explore health system-related factors influencing TB adherence in the BAR. 
3. To identify current innovative interventions to support adherence and review their 

effectiveness, applicability, and conditions for successful implementation in the 
BAR. 

4. To make recommendations to Ghana Health Service (GHS), NTP, and other key 
stakeholders to optimize TB treatment in Ghana. 
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2.4 Methodology 
 
This was mainly a literature review, which focused on socio-economic, cultural, 
individual, and health system-related factors that influence adherence to TB medication 
in the BAR of Ghana. Current innovative interventions for TB adherence and their 
applicability for successful implementation were also explored. Information from the 
literature search was put in a table, summarized and grouped by influencing factors and 
types of interventions. This was then analyzed by comparing, contrasting and also 
triangulating with different interventions and sources. Both qualitative and quantitative 
studies were reviewed looking at data collection methods, analysis, and validations to 
ensure quality, validity, and representative of results from the articles. 

2.4.1 Data Bases 
Peer-reviewed journals and grey literature relevant to the study were used. A literature 
search was done using Google Scholar, PubMed, and Vrije University Library databases. 
Websites such as the GHS, Ministry of Health, Ghana (MoH), WHO and the World Bank 
were explored. Articles published from 2005 to 2018 were used. Ghana adopted and 
achieved full DOTS coverage in 2005 and several articles were published on TB 
adherence which the writer believes are still necessary for the current discussions, hence 
the extension of the year back to 2005. 

2.4.2 Search Terms/inclusion and exclusion criteria 
	
Terms that cover the different potential factors in combination with terms related to 
treatment adherence and TB were used (Table 1). Only original articles written in English 
and focusing on factors influencing treatment adherence were used. Randomized-
controlled trials, comparative studies, cross-sectional studies, and exploratory studies 
were included. 
 
Table 1: Search terms 
	
 
 
OR 

AND AND AND 
Tuberculosis adherence 
Tuberculosis compliance 
TB adherence 
TB compliance 
TB Treatment completion  
TB treatment outcome 
TB treatment success  

Age  
Sex 
Gender  
Marital status 
Smoking 
Alcohol use 
Cost  
Poverty 
Distance 
Beliefs about TB 
Beliefs about TB treatment 
Knowledge about TB 
Patient beliefs about TB 
Family support 
Barriers  
Stigma and Discrimination 
Health worker attitude 
Service delivery factors 
Waiting time 
Drugs 
Accessibility  
Leadership 
Governance 
Health policies 

Ghana 
Lower Middle 
Income Country 
Low resource 
setting 
Developing 
Country 
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Financing  
Human resources  
Video observation technology 
SMS reminders 
Pill Count 
Counselling  
Enablers package 
Treatment supporters 
The pillbox  
Digital adherence technologies 
99DOTS 
mHealth 
 
 
 
 

2.4.3 Search Strategy 
The initial scanning of titles of documents was done. Abstracts of papers were read and 
those with information on the factors contributing to adherence included. Snowballing 
was done to add more relevant articles to the final list.  

2.4.4 Conceptual framework for TB medication adherence 
The socio-ecological conceptual framework was adapted from Roura et al in their study 
on antiretroviral treatment (ART) in Tanzania in 2009 (31) (Appendix 4). Though this 
framework was for ART adherence, it fits my research objectives and could be adapted 
to search for relevant literature concerning TB adherence. The framework provides a 
systematic way to look at how the factors relate to influence adherence. Health systems 
factors such as service delivery, human resources, finance, leadership and governance, 
medicines & technology, was added to reflect the objectives of this study as the original 
framework did not cover all. Also, the effect of the causal relationship between the 
factors and outcome was added to reflect the opinion that disease outcomes are a result 
of these interactions. The bi-directional connections between the individual and health 
system factors were added to show how they influence each other. The social context 
was merged with cultural and economic factors. 
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Figure 5: Conceptual framework for TB medication adherencevii 

 
Source: adapted from Roura et al 2009 by the author (31). 

 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

																																																								
vii Adapted from Roura et al 2009 conceptual framework by the author 
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CHAPTER THREE: RESULTS/FINDINGS  
Chapter three looks at the findings of the literature reviewed on factors influencing 
adherence as well as interventions to improve adherence. A total of 18 studies were 
found on factors influencing adherence in Ghana. Additional 102 studies were retrieved 
and reviewed from similar countries that met the inclusion criteria, totaling 120 studies 
on factors influencing adherence as well as interventions to improve adherence, which in 
my opinion is robust for this study to conclude. 

3.1. Individual, cultural, and socio-economic factors 

3.1.1. Individual factors  
 
Age 
 
The relationship between age and TB medication adherence is inconclusive. Three 
studies conducted in Ghana reported different adherence levels: Danso et al (19) 
reported that older clients complied more to medication than younger clients, whereas 
Samuel A. et al and Dodor E.A. (2,32) both noted that TB defaulter increase with age, as 
the aged patients find it difficulty adhering to the treatment course. These variations 
could be due to the study types and the interventions used (Community Vrs Hospital-
Based DOT), which require different attendances for treatment. These findings were 
supported by studies in Tanzania (25), Ethiopia (33,34), Kenya (22), Nigeria (35) and a 
systematic review by H. Tola et al (36). Other studies, however, found no significant 
association between age and TB medication adherence (37–39). A prospective cohort 
study in Mozambique documented a 31.3% incomplete adherence among children less 
than 3 years with risk factors being migrant mothers and malnutrition [95% CI: 1.4–6.0, 
p < 0.05] (3).  

Sex 
 
Sex differences in TB medication adherence have been well documented globally. Norgbe 
G.K. (1) in his study in eastern Ghana found a less-adherent to TB medication among 
males 43.5% (n=69) as against females 31.1% (n=61), whereas Boateng et al also 
found the male sex to be less-adherent (OR 4.73; 95% CI 2.31- 9.68) (2). However, 
another study in the Greater Accra region (21) did not find any significant relationship 
between sex and medication adherence (p<0.595). This study was done in a tertiary 
referral hospital which features cases referred from other health facilities and the results 
may not be generalizable. This study was supported by a study in Uganda (38) where 
cases with treatment supporters were assessed. Kigozi et al in their study in South Africa 
found females to be 40% less likely to default treatment compared to the males (AOR 
0.6, 95% CI 0.51–0.71) (40), and many studies have reported males to be less-
adherent to TB treatment (40–43). 

Marital status 
 
In their cross-sectional study in Eastern Ghana, Danso et al (19) found that though 68% 
of the never-married complied with their medication against 59% married respondents, 
there was no significant relationship. Their study is in agreement with a study in Ethiopia 
that found unmarried to be slightly more adherent (20.3%) than married participants 
(17.9%) (44). A study conducted in Mogadishu, Somalia, however, found that married 
TB patients were more likely to have good treatment outcomes. Most TB clients used 
their spouses as treatment supporters and could be a contributory factor (45). Studies in 
Kenya (22) and Ethiopia (46) had contrary results as they reported unmarried clients to 
be associated with poor adherence. 
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Lifestyle (Alcohol and smoking) 
 
Alcohol and smoking have been documented to be associated with TB medication non-
adherence in some studies (19,47,48). Studies in Ghana have described the impact of 
alcohol consumption and smoking on TB medication adherence (19,49). Danso et al (19) 
Noted that some clients become involved in alcohol consumption to deal with stress, and 
forget to take their medication due to intoxication, which then leads to poor adherence. 
This was supported by studies in Kenya (22,50) and South Africa (48). Some clients who 
were of the view that some of their family members were involved in smoking and 
alcohol consumption in the past but never got TB resorted to drinking and smoking 
despite advice from health workers, which then leads to a relapse. A TB client in a 
qualitative study in Ghana best explains this assertion: 

 
Alcohol intake is described as a social activity fostering unity, so some clients who are 
advised by health workers not to drink see that as separation from their peers. They, 
therefore, interrupt treatment to continue drinking once they feel better (46,51). A study 
conducted in Uganda noted that those who consume alcohol have the risk of moving and 
relocating outside the city, providing wrong addresses which then makes it difficult to 
follow them up (52). Smoking is also noted as a risk factor for default as recorded in a 
study in South Africa where non-adherent clients who smoked were found to have an 
increased risk profile, which makes them prone to engaging in risky behaviors without 
cognizance of the consequences (48). This is supported by some studies (19,36).  
 
Knowledge, attitudes, and beliefs about TB 
 
Knowledge of TB disease transmission greatly influences the beliefs and attitudes 
towards its treatment and prevention. Studies in Ghana (1,49,53) have documented the 
interplay between knowledge about TB transmission, causes, treatment, risk factors, etc 
and medication adherence and this is supported by many studies (34,42,54,55). Tagoe 
et al found in their study that TB clients with inadequate knowledge about TB, as well as 
its causes were less likely to comply with treatment (49). Ignorance about TB treatment 
duration and its effect on adherence has been recorded by many studies 
(19,36,47,56,57), as some participants that did not understand the duration of 
treatment stopped taking their medication when they felt better or when they no longer 
experience symptom (58). The attitude of TB clients towards treatment has a direct 
bearing on successful completion of treatment (19,56,59). Danso et al noted that the 
working activities of clients sometimes made them either miss their times to visit health 
facilities or take medication (19). Forgetfulness (33,47,56,58) is the most cited reason in 
some studies as reasons for non-compliance whilst others interrupted treatment to 
attend social gatherings such as weddings and funerals (57). Patients who use herbal 
medicines during treatment have also been predicted to be non-adherent in a case-
control study in Kenya (OR 5.7; 95% CI 1.37-23.7) (22). This was, however, a small 
study, which may not be generalizable. Studies in Ghana noted that some clients 
attributed their conditions to witchcraft hence majority went to spiritual/fate-healers for 
healing, which affected compliance (19,49,53). Myths about TB resulting from curses 
and punishment from ancestors have been noted in a recent study. A client has this to 
say regarding the beliefs about TB and its causes: 

“I do not believe that drinking alcohol and smoking could cause TB. My grandfather 
used to smoke and drink alcohol a lot, and yet, he never had TB. I think there is no 
association between alcohol consumption, smoking habits, and TB” (49). 
	

“When a man and a woman are having sex and the two ‘cough on each other’ it leads 
to TB. TB may be as a result of a curse from someone. I suspected my uncle who had 
a quarrel with me concerning my marriage. So when my condition was not improving, 
my father and I went to my hometown to really find the root cause of the TB and to 
perform some rituals” (53)	
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Belief in TB treatment and subsequent compliance is influenced by knowledge about TB 
and its causes (53,60,61). Other studies noted that beliefs and use of traditional healing 
systems were associated with non-adherence, as clients described the system as 
effective and keep away bad spirit (18,24).  
 
Perceived benefits of TB treatment  
 
The perception of clients on treatment greatly influences their level of adherence to 
treatment. In their qualitative study in Eastern Ghana, E. Dodor and G. Afenyadu noted 
that 22% of non-defaulting clients cited that taking the medication and feeling well to 
take care of their families motivated them to comply to their medication (20). A study in 
South Africa noted that caretakers of children under five years old mentioned seeing 
their children flourish and not being hospitalized from the disease as the main motivating 
factor, as that would have meant daily visits and associated inconveniences (37). 
Knowledge of the fact that some people have been cured of TB motivated some clients 
to complete treatment, avoid hospitalization and to provide for their families in studies in 
South Africa (51,60). A systematic review of qualitative data by Munro et al found that 
patients adhered to treatment as a result of symptom relief, as they feared becoming ill 
again (42). Participants with comorbid conditions and who perceived their status to be 
poor cited the belief in the effectiveness of the medication as the main motivating factor 
(48). In a qualitative study in South Africa, an adherent TB client had this to say 
regarding the perceived benefits of TB treatment:  

 
Perceived constraint about TB 
 
Many studies have documented work-related issues and their effect on adherence 
(24,42,51,62,63). A Study in Ethiopia (64) and  Munro et al (42) found that people fear 
to lose their jobs when their status is known by their employers thereby defaulting from 
treatment.  An initial Lost to Follow up (LTFU) client in South Africa during a qualitative 
study had this to say: 

 
Additionally, time off work to attend to treatment (65,66), long distances to treatment 
centers, clinic opening hours, and other costs associated with treatment (63) mean 
patients prioritized work over treatment. Munro et al (42) again noted that some 
patients had difficulty obtaining sick leave for treatment coupled with the fear of 
requesting for assistance to buy anti TB medications compelled them to prioritize work 
over treatment (51). 
 
Co-morbidities  
 
Co-morbid conditions and their influence on medication compliance have been noted. 
Burton et al reported higher non-adherent rates to TB medication among HIV infected 
patients in Ghana (21). Studies elsewhere have documented co-morbidities and their 
influence on medication adherence (24,39,41,43). Stigma has been implicated in TB 

“It was the pain I was feeling, I was in pain and so that is why I thought I should go for 
treatment I realized nothing else will help me other than the treatment, I have to take 
my treatment until I complete it. The other thing is I am so scared of really sick people I 
don't want a person to be so sick that they get pushed around in wheelbarrows and 
things like that, so that is why it is important for me to get help while I can still walk on 
my own two feet to get help from the clinic” (51).  
	

“No I did not start .......... I did not go back to them because of my work schedule 
because I work from 07:00 till 16:30. There they open from 08:00 until 16:00 and 
on weekend they are closed...“ (51) 
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medication non-adherence, and TB patients infected with HIV were afraid of TB/HIV 
stigma and this led to the denial of their HIV positive status (40,60). The increased risk 
of accessing separate clinics for TB and HIV, financial burden on families in terms of 
travel costs and other expenses, the side effects of TB and HIV drugs, as well as the pill 
load worsens their problem which forces them to interrupt treatment (35,36,67,68). 
However, a qualitative study in South Africa did not find any association between co-
morbidities and treatment completion (37). 

3.1.2. Cultural factors 
Stigma and Discrimination 
 
TB is a highly stigmatized disease, which is worsened by misconceptions, taboos, and 
misunderstanding of the disease in many societies (24,49). TB is called “Nsamanwa”viii in 
the local Twiix language, depicting how the disease is stigmatized. Community members, 
distant family members, health workers as well as friends play a role in stigmatization 
(18,69). This has led to many clients refusing to disclose their status to friends and 
family members (24). In a cross-sectional study in Eastern Ghana, 60.3% defaulters 
mentioned being prevented from mixing with people in their communities which 
reinforces the magnitude of the stigma attached to the disease (2), and this has led to 
some clients refusing to take their medications at designated places for fear of being 
seen (55). In a qualitative study in the Ashanti region of Ghana, a female TB client had 
this to say:  

 
Many studies have documented the effects of stigma on non-compliance 
(22,36,44,61,66), with some experiencing job loss when their status was found out by 
their employers (60). Studies in South Africa (51) and Papua New Guinea (70) however 
documented that though stigma exists, none of the clients experienced it. 
 
Support from family and friends 
 
The kind of support clients enjoy from family members, friends and the community goes 
a long way to influence adherence to TB treatment (2,18,20,49,51). Support in the form 
of money (71), collection of medications on their behalf (42), supervising medication and 
reminding them of their appointments (66), etc ensures clients complied with treatment. 
Support systems facilitate or act as barriers to compliance (70), as lack of support leads 
to clients interrupting treatment (36). A cross-sectional study in Eastern Ghana recorded 
that clients that received support from family members complied better with treatment 
than those who did not (2). Another study in Southern Ethiopia found that some clients 
discontinued treatment because there was no support from the family and community 
(24), underscoring the importance of social support. Many studies have documented the 
benefits of support from family and friends in ensuring optimal adherence to treatment 
(32,37,55,61,64,72,73). In a qualitative study in Ghana, a TB client had this to say: 

 
The above statement underscores the importance TB clients attach to support from 
family members, which helps in complying with treatment. 
																																																								
viii Nsamanwa means ‘ghost cough’ as it was believed people with TB will eventually die 
ix Twi is a language spoken by the Akans, one of the largest ethnic groups in Ghana. 

I made a decision not to tell any of my co-workers because I will be excluded from 
some activities such as chatting, group eating and others. I did not even inform my 
head teacher about it... I may be excluded from many things there [at school].’ (18) 
	

“It was my aunty and mother who went to the hospital with me when I was weak. 
They had to stop working to take care of me” (49).	
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3.1.3. Socio-economic factors 
Gender  
 
Some studies conducted in Ghana concluded that male gender is associated with poor 
adherence to medication (2,19,32), however, a study by Burton et al (21) did not record 
any association between gender and medication adherence in their retrospective studies 
in the Greater Accra region of Ghana. Dodor E.A (32) noted in his study that men’s role 
in African homes as breadwinners of the family and the difficulty getting permission from 
their employers to attend to health facilities for treatments requiring long periods like TB 
may pose big problems for such individuals as their bosses may not be happy with their 
constant absents. This finding was supported by a case-control study in Kenya (66). 
Another case-control study in Botswana also found that men were two times and three 
times the odds of women to poorly adhere to TB medications respectively (41). 
However, self-report was used in this survey, which may result in some bias in 
answering the questions about non-adherence, which was also acknowledged by the 
authors. Many studies have recorded male gender to be less-adherent (22,36,40,68), 
and Munro et al (42) mentioned that females however in some countries require 
permission from their husbands or heads of their households to attend treatment. 
Studies in Uganda (38)  and Equatorial-Guinea (39), however, did not document any 
connection between gender and TB medication adherence. 
 
Education 
 
Education helps the individual to read, write as well as to be equipped with knowledge 
on the transmission of diseases. Danso et al (19) found that higher educational 
attainment was not a significant factor in TB medication adherence contrary to what is 
reported in most literature (22,44,45), as 89% of clients who had no formal education 
complied with their TB medication more than those who had some form of education in 
their study. The sample size was small and cannot be generalized. This finding was 
however supported by a case-control study in Botswana (41).  However, studies in 
Somalia and Kenya showed that illiteracy influences TB medication adherence (22,45). 
Educated people know the consequences of poor adherence on survival, as education 
increases one’s awareness about the importance of compliance (74). Higher levels of 
educational attainment improve communication between health workers and their 
clients, which then helps them to retain health information on adherence to their 
medication (75). Other studies reported that illiteracy or lower levels of education are 
risk factors for non-adherence to TB medication (39,44,68). 
 
Employment  
 
Employment plays a major role in people adhering to TB treatment, as it provides 
income for the individual to be able to provide necessities in life including food, shelter, 
and healthcare. The income per month allows the TB patient to pay for supplemental 
drugs prescribed alongside the TB treatment as well as feed oneself during the 
treatment period thereby preventing defaulting (20). Unemployed patients, however, 
have limited financial access to pay for transport cost and other expenses, thereby 
posing as a barrier to treatment adherence (64). In their study in Eastern Ghana, Danso 
et al (19) found that three-quarters of TB clients (83%) who were not employed adhered 
to their medication as compared with those employed as farmers (61%), traders (55%) 
and artisans (65%). This study was supported by Kulkarni et al (47). It also confirms the 
assertion that work schedules prevent people from adhering to their medication as they 
face the choice of their work and treatment (42). Contrary to the above, Kizito et al in a 
retrospective unmatched case-control study in Kenya reported that patients who are 
employed are less likely to default from treatment (66). This was supported by 
Gebreweld et al (55). 
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Poverty 
 
Poverty, which correlates with one’s income and ability to take care of basic needs 
including feeding, transportation, and drugs, considerably predicts adherence to TB 
medication. Poverty is noted to contribute to poor medication adherence in Ghana 
(1,18,19). In a qualitative study at a Hospital in Eastern Ghana, E. Dodor and G. 
Afenyadu noted that default was significantly associated with financial difficulties and 
income less than US$10.5 among TB defaulters (20). This was supported by studies in 
Kenya (50) and Ethiopia (44) where clients with income less than 10,000 Kenyan 
Shillings (US$100) and those in low economic scores respectively were associated with 
defaulting. Another study in Eastern Ghana found that the odds of defaulting was 4.14 
times higher among clients with financial difficulties during treatment (2). This then 
made some clients miss taking their medication as they had no money to buy food to eat 
after taking their medications (53). Several studies have recorded the association 
between poverty and poor adherence to TB medication because of direct and indirect 
costs associated with taking the medication (22,36,42,48,51,55,64,67,72). 
 
Cost 
 
TB treatment in Ghana is free (49), but other out-of-pocket payments and financial 
burden faced by clients have been documented to influence adherence (20). Clients 
normally face financial burden such as transport costs for those staying far away to 
health facilities for treatment (34,37,55,63). Cost for other supplementary drugs 
prescribed (20,42,76) as well as other hospital services (24), all contribute to poor 
adherence, especially for those who are unemployed or cannot afford the payments. A 
37-year-old female participant in an in-depth interview in Eritrea had this to say better 
regarding other costs they encounter: 
 

 
Cross-sectional studies in Uganda (77) and Ethiopia (33) however mentioned that the 
cost of travel did not have any significant association with medication non-adherence, 
but the studies did not address other non-TB related costs like drugs and other 
opportunity costs. The studies also relied on self-reports by patients, which could be 
overestimated. 

3.2. Health system factors 
Leadership and governance 
 
Strong leadership and governance provide the framework for building a health system 
that ensures policies exist to provide effective oversight, coalition building, regulation 
and accountability (78). Leadership and governance are therefore crucial in all spheres 
of the health system, considering the consequences of weak leadership on health 
outcomes (79). The GHS is the statutory body entrusted to supervise an equitable, 
efficient, accessible and responsive healthcare system (80). The NTP with support from 
the Global Fund (GF) in 2006 started providing the enablers packagex to all TB clients to 
improve case detection and adherence, though this has not been fully evaluated (69). 
The MOH/NTP in its strategic plan for 2009 to 2013 also sought to take advantage of the 
																																																								
x The enabler’s package includes cost for transport, food supplements, other medical 
expenses not covered by the NHIS, and other direct and indirect costs borne by the TB 
clients. 

“I am from Adi Guaedad, I was informed to take medication from Merhano. This 
means I had to do a one-hour walk daily. I was reluctant because it was difficult and I 
opted to go to Godaif. It is still a long-distance and, there is lack of transportation. 
Sometimes I use taxi but it is so expensive. I can’t afford it” (55) 
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expanding nature of the private sector in Ghana’s healthcare delivery to improve TB 
activities by ensuring inclusive service provision. This ensures patients that travel for 
long distances to public health facilities for DOTS can use the facilities of the private 
facilities to ensure optimal adherence (81). TB diagnosis and treatments are free in 
Ghana, but there are other direct and indirect costs borne by the clients. The MOH/NTP 
has collaborated with the parliamentary select committee on health in 2013 to advance 
insurance coverage for all TB patients for health-related costs other than free anti-
tuberculosis treatment to ensure compliance (82). TB/HIV was integrated in 2007 due to 
the comorbidity of the two diseases (83), and there are coordinating units in all regions 
and districts (30). Because of the verticalxi nature of the programs, diagnosis, and 
treatment outcomes are reported in the District Health Information Management 
Systems (DHIMS)xii and to the respective coordinators to the national level (11,80). This 
has led to poor coordination at local levels which has indirect consequences on optimal 
adherence (80). Funding is provided by the GF (84) but this is woefully inadequate and 
has been dwindling over the years. There are sometimes delays in releasing funds, which 
interrupt the implementation of certain programs such as training, monitoring, and 
supervision at the implementation levels (84). 
 
Human resources for Health 
 
HRH is a critical component of the WHO health systems building blocks to attain, sustain 
and accelerate progress on universal health coverage, yet less attention has been paid in 
that regard in most developing countries including Ghana (78). Studies have shown 
evidence of a correlation between the number of health workers and health outcomes, 
and an adequate health workforce is key to achieve that (85–87). Ghana’s skilled health 
workforce is not up to the required number to meet the global 2035 targets amid 
increasing TB/HIV burden on the health systems, which, as of 2010 stands at 10.21 per 
10,000 populations (88). The human resource data for Ghana and the BAR are 
presented in table two below. 
 
Table 2: Selected human resource situation for Ghana and BAR, 2017 and 2018 
compared. 
	
 
Type of staff 

National Level Brong Ahafo Region 
2017 2018 2017 2018 

Medical 
Doctors 

3263 3365 226 231 

Professional 
Nurses 

48939 52605 4006 4629 

Laboratory 
assistants  

812 934 23 25 

Pharmacists  570 598 16 18 
Source: GHS facts and Figures 2017/District Health Information Management Systems 
(DHIMS) (12,89). 
	
Ghana’s human resource challenges currently include a lack of health worker motivation, 
poor supervision, migration, and negative attitudes towards work (87). The country is 
also challenged with the inequitable distribution of health staff to the lower levels and 
the northern part of Ghana including BAR (12,87). In terms of personnel, there is a 
relatively higher proportion of professional Nurses than Doctors, Pharmacists and 
Laboratory assistants across the country, and the large numbers of nursing training 

																																																								
xi Districts have TB and HIV coordinating units at the same place but are coordinated by 
different officers, with different reporting forms. 
xii DHIMS is a web-based platform for recording and reporting real-time data from health 
facilities in Ghana 
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schools in the country could influence that (12,87). The training of health professionals 
is constrained by physical and technical capacity. In-service training is insufficient, 
ineffective, and health workers often lack the necessary equipment to perform their 
duties efficiently (87). From my observations working with GHS since 2002, there is staff 
designated for coordinating TB activities up to the district level, but the challenge has 
been inadequate staff to coordinate at the sub-district and facility levels which 
compromises quality and coordination. Most facilities lack critical staff for laboratory and 
pharmacy services, which means patients are referred to the next level, which poses an 
extra challenge.  
 
Financing  
 
The financing of TB activities is one of the critical areas to ensure the objectives of the 
control efforts are achieved. Adequate funds are required to promote access to required 
services and reduce financial impoverishment associated with accessing TB services 
(90). Ghana, like any other lower-middle-income country, faces the challenges of 
insufficient funding and capacity to identify gaps to secure reliable funding (79). The 
government of Ghana supports the program financially, but GF is the major financier of 
TB activities since 2003 (91,92). The MOH is the principal recipient of these grants 
whereas the GHS is the primary implementer of the GF activities. Most of the funding 
goes into infrastructure, capacity building for health staff, procurement, service delivery, 
and monitoring and evaluation, as well as providing enablers package to TB clients (92). 
No study in Ghana and BAR has been found that looked at the role of funding and TB 
adherence, but a systematic review on domestic and donor financing for tuberculosis 
care by Floyd K. et al reported that there were impressive cost-effective gains in TB 
activities with financing support (93). 
 
Medicines and technologies 
 
In Ghana, the Central Medical Stores is responsible for receiving all anti-TB drugs 
through its supply chain system and distributes to all health facilities through the 
regional and district stores (8,13). The country is part of the Global Drugs Facility (GDF); 
hence all TB drugs and Laboratory consumables are supplied by the GDF in collaboration 
with WHO and Stop TB partnership. They are delivered alongside the scheduled delivery 
of items to the service delivery points by the respective Regional Medical Stores (RMS) 
(8,13). The various districts and facilities in the country are challenged by storage space 
and personnel to effectively manage supply and procurement issues (13). Ghana 
currently adopted the Early Warning System (EWS), a short messaging service (SMS) 
data reporting platform that is useful in accessing near-real-time logistics data visibility 
to prevent the shortage of TB drugs (8,13). There is also the Logistics Management 
Information System (LMIS), which is a web-based platform for reporting helps to keep 
track of all anti-TB drugs to avoid stock-outs and expiration in the DHIMS (89). No study 
has documented the frequency of TB drugs stock-out during the past years in Ghana, or 
the effects of TB drugs and other logistics shortage on treatment outcome of TB patients 
in Ghana and BAR.  
 
Health policies  
 
Health policies to increase access to TB diagnostic services, prompt treatment, 
availability of logistics and care, as well as infrastructure, greatly influence prompt care-
seeking, diagnosis, and adherence to medication. The current policy in Ghana, legal 
support for TB treatment, entreats all patients suffering from TB to be exempted from 
payment of all fees (84). The Hospital’s fees ACT article 2(2) of 1971, which became 
effective on 19 July 1985, clearly mandates all TB patients to be exempted from 
payment of all fees (84). There is also a policy to improve access and care by ensuring 
the integration of TB/HIV services (94,95). In Ghana, TB diagnosis and treatment are 
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free but there are other hospital chargesxiii that are still borne by the patients, which 
hampers adherence to treatment (42,55,63,76). The NTP is responsible for training, 
provision of logistics as well as monitoring and evaluation of activities (91). Ghana 
currently uses the standard TB/HIV clinical guidelines for TB/HIV co-infection 
management and has been implemented in all districts and health facilities in the 
country (96). This is to provide a common platform for integration and ensuring the two 
diseases are tackled holistically. 
 
Service delivery  
 
From the literature, this is discussed under TB/HIV collaboration, integration and quality 
of care. 
 
TB/HIV integration 
 
TB/HIV service integration is an integral part of the country’s response to the two 
diseases, as advocated by WHO (97), to reduce fragmentation, increase access and 
improve efficiency and quality of care (83). One of the pillars of the new end TB strategy 
talks about early diagnosis of TB and advocates for the use of Genexpert machines as 
the first line of diagnosis of Mycobacterium TB (14), however, the total number of 
diagnostic centres in the BAR stands at 0.7/100,000 population which is woefully 
inadequate, with a DOT facility to population ratio of 1:5,357 in 2017 (8). TB/HIV 
activities are decentralized, with the services available in most private and public health 
facilities and communitiesxiv (83). It is expected that all TB clients are offered HIV testing 
and counseling (HTC) and HIV positive clients enrolled also screened for TB (83,94). 
Quality of care to TB/HIV patients as well as its management is part of the training 
standards provided to healthcare workers in the country. Facilities for TB/HIV in the BAR 
are presented in table three below. 
 
Table 3: Sites providing TB/HIV services in BAR (2016 & 2017) compared. 
	
Site Cumulative as of 

December 2016 

Cumulative as of 

December 2017 

HTC Sites 214 220 

PMTCT Sites 214 220 

ART Sites 24 43 

DOTs sites 196 224 

 Source: BAR annual report for 2017 (8). 

In Ghana and BAR, ART for people co-infected with TB/HIV is provided as part of basic 
services (8,83). The benefits of TB/HIV integration in increasing access, reducing 
mortalities and improving TB cure rates in the country have been documented by some 
studies (83,94,95). TB/HIV integration provides a one-stop-shop and improves patient’s 

																																																								
xiii These include cost for x-rays, other drugs dispensed and other laboratory diagnosis or 
services apart from sputum microscopy. 
xiv Some nurses are assigned to communities where they operate the CHPS concept and 
offer TB/HIV services. 
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access to comprehensive care where clients can assess both treatments without 
incurring travel costs (95). A study conducted in Ghana on TB/HIV service integration 
recorded an increase in TB treatment success rates from 46% to 78%, and lost-to-
follow-up and transferred out from 14.3% and 15.3% before integration, to 1.4% and 
9.0% post-integration respectively, underscoring the benefits of the integration on TB 
treatment adherence (83). Studies have documented the benefits of TB/HIV service 
integration elsewhere (98–100). 
 
Staff attitude 
 
Throughout the treatment period, clients come into contact with healthcare providers 
and the kind of interactions and relationship between them influences adherence to 
treatment. Many studies indicated that, poor attitude of service providers 
(1,2,22,36,42,51,56), such as shouting at clients for not adhering to rules (64), scolding 
for missing appointments, lack of physical contact (42,49), and lack of opportunity to 
express their feelings (56) resulted in poor adherence. In a qualitative study in Ghana, a 
TB patient said this about the attitude of some healthcare workers: 

 
This emphasizes the role healthcare workers play in discouraging TB clients to attend 
health facilities, which negatively impacts on adherence. A cross-sectional study in 
Ethiopia found clients to be 4.6 times more likely to be non-adherent due to poor staff 
attitude (59). This was, however, subject to recall bias and cannot be generalized as 
non-adherence was assessed according to data taken during the past month, and 
patients attending hospitals and health posts were excluded respectively. In contrast, 
some studies noted the positive impact of some health staff that facilitated adherence 
(20,24,55,61), which shows there are good ones that require commendation. Few 
studies did not, however, find any significant relationship between staff attitude and 
adherence to treatment (33,77). 

 
Accessibility  
 
The distance TB clients cover to receive healthcare, the cost of transport, availability, 
and acceptability of the services, etc. has a direct impact on compliance. Current 
Ghana’s NTP protocol urges health providers to refer clients to the nearest health facility 
for care (49). Long distances to treatment centers mean clients have to incur transport 
costs (32,36,37,56,101,102) or walk for long distances (51,63) to access care, and the 
fact that some clients are poor, unable to do their daily work to earn income, etc 
compounds the situation limiting their access to care and subsequently compliance (54). 
The frustrations of some TB clients with regards to distance to health facilities for 
treatment was evident when an initial LTFU client in a qualitative study in South Africa 
remarked as follows: 

 

“Some nurses at the ward put on gloves and nose masks when touching 
[suspecting] the TB patients who are not infectious. It annoys me when a patient’s 
relative is given gloves to wear while washing the patients’ clothes. Even a physician 
would not allow the patient to sit in his consulting room, and the patients should 
stand outside while the physician sits in his office and talks with the patient through 
the open door of his office. (49)”	

‘If you are not fit enough it can even take 3 hours. ........ Too much, everything is a 
problem there are a lot of defaulters at [] because of the distance they are 
complaining because it is too far that is why there are so many defaulters’ (51).  
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A study in Eastern Ghana found that 79.6% of defaulters had problems with the distance 
(1), and E.A. Dodor noted that sometimes clients change vehicles or cross rivers to 
access care in the same region, and their motivation decreases ones they begin to feel 
better (1,32). This was in agreement with a study in Nepal where 74.2% of clients who 
took less time to reach the treatment centers complied with treatment (103). Contrary, 
studies in Uganda (77) and Ethiopia (33) did not find any significant association between 
distance and non-compliance to treatment. The smaller sample sizes used could result in 
those variations as well as how the services were organized (facility-based vs 
community-based DOTS) and might not establish a stronger relationship. 

Drugs (side effects) 
 
The side effects, type of regimen and duration of treatment of TB drugs play a critical 
role in compliance to treatment. Side effects of drugs make some patients believe the 
treatment was worsening their condition, whilst prolonged treatment duration affects 
compliance as it interferes with their daily personal activities (55). Side effects 
commonly experienced by clients included skin rashes, weakness, vomiting, feeling of 
choking, etc. (51,53). These affect compliance, leads to hospitalization, death or 
prolonged treatment (49). Danso et al reported in their study that, 17% of the clients 
complained of the treatment duration and were tempted to abandon their treatment 
when they felt better (19). In a case-control study in Botswana, side effects were noted 
as a risk factor for a larger proportion of non-adherent cases (41) but the study did not 
mention whether clients were on other drugs which could produce side effects other than 
the TB drugs. Side effects of TB drugs and non-compliance have been reported in many 
studies (1,22,24,38,41,104,105), whereas the duration of treatment (42,59,64,75) and 
type of regimen (77) has also been cited as risk factors for poor adherence in some 
studies. 
 
Waiting time/opening hours 
 
The time patients spend at a health facility receiving care have been documented to 
contribute to TB medication non-adherence (20,22,37,49,50,52,56,106). Long waiting 
times spent by clients is a barrier to compliance with treatment (42,50,102,106). It 
makes clients frustrated and lose productive periods in queues (49). A Study in Ghana 
and Uganda showed that waiting times are not significantly associated with default 
(20,77), and these studies may be biased because defaulters may not give an honest 
answer. Also, reliance on self-reports may not be accurate. However, studies in Kenya 
(50) and  Ethiopia (102) reported waiting times of more than one hour to be associated 
with non-compliance. Waiting times as reported by researchers ranges from one hour 
(50)  to the whole day (51) in some settings, which contributed to non-compliance. In 
most cases, opening hours are not convenient too, which pose an extra challenge 
especially those who are working and fear to lose their job (42). 

3.3. Interventions to improve adherence 
Video Observation of Therapy (VOT) 
 
This is one of the technologies explored to promote optimal adherence to TB medication 
in settings challenged with human resources. It involves the use of mobile phones to 
record videos of clients taking their daily medications either by themselves or their 
treatment supporters, which are then sent and synchronized into a central server for 
health workers to view those videos for program purposesxv (107,108). It provides a 
two-way visual communication over standard phone lines, with clients receiving 
messages on advice from physicians and motivational messages from recovered clients 
(108,109). This technology has not been explored in Ghana and BAR, but a prospective 
																																																								
xv For identification of potential defaulters, schedule appointments, and for supervision, 
and monitoring purposes. 
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cohort study in Vietnam involving bacteriologically confirmed pulmonary TB patients 
found that 71.1% took all the required doses, with 87.5% finding it easy to use (110). 
This is consistent with a study in Kenya where 72.2% preferred the VOT (108). The 
sample sizes in both studies were small to generalize, and the level of adherence was 
measured by pill count, which could not be authenticated. VOT has been used in areas to 
compensate for the health worker shortage (108,111) and improve appointment 
attendance compared to the conventional DOTs (112). The advantage of the VOT is that 
it promotes privacy as clients do not need the presence of the health worker, however, 
patients can feign ingestion or conspire with the treatment supporter to create a false 
report, and the device also relies on internet connectivity which may not be reliable in 
some rural settings (107).  
 
Short Messaging Service (SMS) 
 
SMS for TB treatment adherence has been explored in many settings in both developed 
and developing countries (26,47,113–116). It involves sending automated messages to 
phones of clients at designated intervals to remind them to take their medication or for 
appointment schedules. Their use is targeted at improving adherence (26,113), reduce 
LTFU (117) and increase appointments to health facilities (115). Liu et al found in their 
systematic review that, SMS led to a TB treatment completion rate increase from 73% to 
88% where DOTS is not practiced, and 83% to 96% in areas where DOTS was 
implemented, showing the combination of SMS with DOTS is effective and could improve 
adherence (115), whereas Car et al also found that the rate of clinic attendance 
improved with SMS reminders than no reminders (118). The adherence rate was 
however not mentioned. Contrary to that, a randomized controlled trial in Cameroon 
found patients cured at six months were almost similar in both intervention and control 
groups, although cure rates improved (116). Other studies have recorded no significant 
difference between the use of SMS to improve adherence and LTFU in comparison with 
the usual method of care (113,117).  
 
Pill/medicine boxes 
 
Pillboxes or medicine boxes have been explored to monitor patients’ adherence to TB 
medication in some African countries (119,120). It involves pillboxes that are linked to a 
web-based application that records and sends messages to a central server when 
opened. (111,119). It, however, sends a reminder message to the phone of the patient 
only when there is a delay in opening it, and has been recorded to outperform the 
strategy of the standard DOTS (111). A pilot study in Tanzania found a mean adherence 
rate of 96.3% among 47 patients for six-month (120). This adherence rate is, however, 
closer to another prospective single-arm observational study in Tanzania, using the 
pillbox where a 95% adherence rate was recorded (IQR 94–97%) (121). These studies 
however employed small sample sizes that cannot be generalized. Liu et al also recorded 
that use of the pillboxes reduced poor medication compliance by 40%-50% in 
comparison to the standard care (122) this may be biased as the opening of the pillbox 
is not synonymous with ingesting the drug. The device is also noted to be associated 
with low rates of follow up by Alipanah et al in their systematic review of trials and 
observational studies (26). These devices, however, rely on Internet connectivity and 
are noted to be difficult to operate in areas without the service (119). It also allows for 
doses to be recorded once the box is opened even if swallowing is not done (123). 

99DOTS/Medication envelops 
 
99DOTS or the medication envelop is a mHealth innovative intervention that is used to 
monitor and improve adherence to TB medication (124,125). The drugs are in blister 
packs wrapped in a customized envelope with a mobile number, which is visible when 
the drug is taken out. Patients are required to call the toll-free number after taking the 
drugs. When the patient fails to take the drug, a ‘missed’ call is placed to the supervisor 
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who makes a follow up to record and ask for reasons for the missed dose(s) (124,126). 
This technology has been used in a few countries and found to be effective 
(124,126,127). In India, a study in Rajkok district recorded an overall treatment 
adherence rate of 96.03% (126), whereas in Davanagere district in same India, a cross-
sectional study found 95% of the clients to be non-adherent with multiple reasons such 
as phone number was for a relative/neighbor, network problems, side effects and 
improvement in health, etc (128). The difference could be due to the study types and 
subjects used, as the latter used only participants with TB/HIV co-infection and the 
motivation to call the hidden numbers may not be there coupled with stigma. The 
smaller sample size could also be a contributory factor. 
 
Ingestible sensors  
 
This is one of the digital adherence technologies employed to enhance TB treatment 
compliance, but its use has not been explored in many African countries. The device 
contains sensors that are worn on the body and ingested with the tablets, which 
together verify the ingestion of the TB drug and record the time and date of ingestion 
(129). The data is then interpreted and sent to a central server which supervisors can 
use (129,130). In a prospective, non-randomized descriptive study among 30 TB 
patients, Belknap et al found that the device can correctly identify tablets with the 
ingestible sensors, poses a low risk to users and has high patient acceptance, with 95% 
detection accuracy (129). This was a small study with a small sample size that was 
conveniently selected from two sites and is not generalizable. Au-Yeung et al also noted 
that using the ingestible sensors appears to provide potential cost savings when used as 
an alternative to the WHO-recommended continuation phase of treatment (130). The 
device is reported to provide high sensitivity and specificity (123,129), but patients may 
not be comfortable with the device as it could lead to stigmatization.  
 
Community-Based DOTS (CBDOTS) 
 
CBDOTS, which involves clients taking their medication at home at the community level, 
is preferred by many because of perceived stigma from health workers (2,18,69) and 
long distances to health facilities (32,37,51,102), which many studies have found to 
hamper treatment adherence (22,36,56,61). The CBDOTS also enables clients to receive 
more psychological support because of closeness of family and friends as compared with 
the feeling of loneliness and isolation associated with undergoing the treatment in a 
health facility (131). It also reduces system costsxvi, makes health facility beds available 
for other patients and allows individuals to return to their normal work (63). A 
retrospective cohort study in Eastern Ghana which compared community decentralized 
TB care to centralized care found that the proportion of clients who defaulted was 
significantly lower (3.3%) in the decentralized than the centralized (17.7%) (132). The 
study did not look at other factors that could contribute to default. It was however in 
agreement with a study in Tanzania where 95% of clients who opted for treatment at the 
community level under the patient-centered treatment approach adhered to the 
treatment regimen (25). Similarly, a randomized controlled trial in Nigeria reported an 
overwhelming superiority of CBDOTS with two months default rate of 2.6% compared 
with 20% in the Hospital-Based DOTS (HBDOTS) (133). Many studies have documented 
the importance of CBDOTS in improving adherence and treatment success rates among 
TB patients (26,134). 
 
Incentives and enablers package 
 
Patient adherence to medications for conditions of long duration, such as TB, is usually 
challenging and can result in poor treatment outcomes. Enablers to reward good 

																																																								
xvi System costs include the cost of disinfectants, employment of additional staff to 
reduce workload, etc. 
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behavior and assist to overcome challenges in assessing care sometimes are given as 
vouchers, cash or food to improve compliance (135). No study in Ghana has looked at 
the effects of the enabler’s package on patient’s adherence to TB treatment although the 
program is implemented in the country. The package includes the provision of food 
supplements, payments for hospitalization for other conditions and transport costs for a 
refill. A prospective non-randomized study in Nigeria found that financial incentives 
proved effective in improving treatment success rate by 21% and a reduction of 75% 
LTFU among poor patients as compared to the pre-intervention phase (43). The benefits 
of the enablers to adherence as well as keeping to clinic appointments is reiterated by a 
32- year- old male general health worker as follows: 

 
The study was in agreement with another qualitative study also in Nigeria where cash 
incentives were beneficial and recorded high uptake of the services among the poor 
without means of transport to the hospital for drug collection and follow up (71). This 
was, however, a qualitative study that did not quantify the percentage of clients that 
reported the benefits of the cash incentives. It’s however in contrast to a study in South 
Africa where economic support in the form of vouchers did not have a significant impact 
on treatment outcome (136). The low fidelity in the delivery of the voucher recorded 
could, however, be a confounding factor in that study which was acknowledged by the 
authors. Systematic reviews of literature found increased compliance rates for Latent TB 
infection treatment among those who received either a money or methadone incentive 
(137). It also recorded a reduction in LTFU (138). Food incentives to improve compliance 
and treatment completion for HIV and TB-DOTS is also recorded (139). The review, 
however, did not mention whether the nutritional benefit of the food incentive was 
evaluated or not.  
 
Treatment supporters  
 
The use of treatment supporters considerably improves adherence. Several studies have 
documented the benefit of using them to ensure optimal adherence to treatment 
(19,21,66,103,132,134,140). They are given minimal training and assist clients during 
their treatment by observing clients taking their drugs, collection of drugs, and reporting 
to health workers, etc (70). A study in Eastern Ghana found high compliance among 
clients served treatment by their supporters as compared with those without supporters 
(19), and this was supported by a study in a hospital in Accra, Ghana that also reported 
that patients who defaulted therapy were significantly more likely to have no treatment 
supporters (21). This, however, could be biased because during the intensive phase at 
the hospital most clients are not assigned treatment supporters. Choice of a treatment 
supporter was also found to correlate with adherence, as clients who had family 
members or Community Health Workers (CHWs) complied with treatment, as reported 
by a study in Kenya where clients who utilized CHWs had 83% compliance against 68% 
that did not utilize CHWs (140). In the United Republic of Tanzania, a study reported 
that clients with treatment supporters staying far away from their clients are less likely 
to adhere to treatment (25) especially when they felt better, and non-compliance was 
reported to be higher (52.5%) among clients that did not meet their treatment 
supporters in a study in Nepal (103). 
 
Patient counseling and education 
 
Proper counseling and education on the need to adhere to their treatment regimen until 
completion can promote optimal adherence (49) because some clients stopped their 
medication because of poor understanding of treatment duration and side effects 
(53,75). Two systematic reviews by Alipana et al (26) and Stuurman et al (137) found 

‘The financial support has motivated them; I notice they now come regularly for their 
follow-up visit and they freely discuss their problems with us’ (71) 
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that education and counseling led to a higher rate of treatment completion and lower 
rates of LTFU, and Woimo et al reported a three times risk of defaulting among patients 
who did not get counseling and health information at every visit than those who got the 
service in their cross-sectional study in Ethiopia (AOR = 3; 95% CI: 1.1–8.4 ) (76). 
Counseling and education each time client visits are necessary to reinforce the need to 
adhere to treatment. A cluster randomized controlled trial in Senegal found an improved 
patient outcome among patients who received counseling and education as compared 
with the usual control procedures, and suggested the approach may be used in the 
context of resource-poor countries (134), whilst similar trials in Ethiopia at endpoint 
found non-adherent rate of 9.5% among intervention group as against 25.4% in the 
control group (46) (baseline adherence was 19.4% for both groups). Patient education 
and counseling to improve adherence and LTFU have been reported in many studies 
(25,61,104,134), however, studies in Northwest Ethiopia did not find any association 
between proper counseling and adherence (33). This was, however, a hospital-based 
cross-sectional study, which may not provide strong evidence about causality. 
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CHAPTER FOUR: DISCUSSIONS 
	
This part of the thesis discusses factors that influence TB medication adherence and 
interventions to improve treatment outcomes in the BAR. Firstly, it’s worth sharing some 
thoughts on the quality of studies used in this thesis. As mentioned earlier, no study is 
done in the BAR on TB adherence. Few studies were conducted in other parts of the 
country that looked at adherence on a small scale and had limitations such as selection 
bias and sample size, and the findings cannot be generalized. Most studies in Africa are 
cross-sectional, and change in adherence levels over time is not known. Adherence is 
mostly measured by self-report in many studies, which is subject to overestimation. 
Most of the literature focuses on pill adherence without cognizance of other factors like 
dietary intake, which are equally important. There are factors such as enablers packages 
to clients, availability of TB drugs, increased sensitization on the fact that TB is curable if 
adherence is achieved, etc that have helped patients to adhere to treatment in Ghana. 

4.1 Factors influencing TB medication adherence  
	
Though studies were explored to look at the link between age and TB drug adherence, 
they were inconclusive. Being married is not a contributing factor, but a study in Somalia 
found that being married is a factor to adhere to treatment with the motivation being 
getting well to take care of their families. The DOTS program in Ghana requires both 
clients and health workers to choose a treatment supporter they can trust and rely on, 
and in most cases are spouses of the clients who will want their partners to get well 
again to continue their routine activities. The role of the Ghanaian family, therefore, 
plays a great role in impacting adherence. They support by collecting drugs on their 
behalf, accompanying them to health facilities as well as supporting them financially, but 
where that support is lacking impact negatively on adherence. Male sex and gender were 
found to be less compliant in many studies. In many Ghanaian homes, men are required 
to work and provide necessities for their families and coupled with work schedules, 
commitments, and finding work, tend to skip or prioritize work over treatment. Better 
laws/regulations that prevent discrimination at the workplace must be enforced to 
ensure they are protected and go through the treatment duration. Lifestyles such as 
alcoholism and smoking are incriminated in many studies as risk factors for non-
adherence. Clients who take alcohol forget to take their medication on schedule due to 
forgetfulness. In some societies in Ghana, alcohol is said to foster unity, hence clients 
who are advised against alcohol, will interrupt treatment to be with their social group 
thereby impacting on adherence. Stigma also plays a role in people drinking because as 
they become depressed, the best will be to get intoxicated to sleep thereby missing their 
doses. Some people who drink alcohol smoke alongside, and the two seem interlinked to 
influence adherence as smokers are found to have a high-risk profile in a study in South 
Africa where they involve in risky behaviors that predisposes them. Knowledge of TB and 
its transmission has a direct influence on attitudes, perceptions, and beliefs of the 
disease. Poor knowledge leads to people ascribing different interpretations to the cause 
of TB and where to get remedies for its cure, and that influences how people perceive 
the efficacy of TB treatment. In the Ghanaian context, many cultures believe TB is 
caused by witchcraft or punishment from ancestors for sins committed, and will always 
go for other herbal treatments alongside TB medication. Knowledge is also linked to the 
perceptions about the benefits of TB treatment, as getting well to work and care for their 
families motivated some people. People with co-morbid conditions are confronted with 
the dual treatment for TB/HIV, and the number of tablets to swallow per day becomes 
challenging, making them develop fatigue and resort to other herbal concoctions, which 
worsens their conditions as a result of the combined drugs. Side effects of drugs also 
disturb the ability to work, with some complaining of dizziness when they take the drugs 
without food to eat, this induces clients to stop their medication. Information concerning 
side effects, related disorders, and the drug-taking schedules and benefits is important 
and needs to be communicated well during counseling sessions.  
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Regarding socio-cultural factors, stigma and discrimination have been noted as constant 
and strong predictors of non-adherence in many studies. They are interlinked with 
several of the other factors to influence adherence. The resultant community perception 
of people with TB in Ghana and the associated stigma from family and society increase 
the fear of people with TB to disclose their status or ask for permission to attend 
treatment because they fear to lose their jobs. The social stigma makes some clients 
travel to health facilities far from home to receive treatment and incurring other travel 
costs thereby interlinking with the financial barriers. In some instances, TB clients are 
prevented from mixing with people from their communities in Ghana thereby increasing 
the refusal of people to disclose their status and go for treatment.  
 
Reflecting on the context of Ghana, stigma, and discrimination were found to be the 
main concerns for TB medication adherence. These factors lead to people resorting to 
traditional medicines with no social support. TB clients were discriminated against and 
stigmatized by health workers in some clinics. Some TB clients missed their doses due to 
forgetfulness and others to attend social activities, reflecting the refusal to take drugs in 
front of people for fear of stigmatization and discrimination. Stigma and discrimination 
have an impact on job opportunities and consequently affect the incomes of TB clients, 
which indirectly affects adherence. TB clients face financial barriers to optimal adherence 
such as indirect costs, though the TB treatment is free in the country. The anti-
discriminatory laws in the country need to be enforced to provide a supportive 
environment for clients to voluntarily seek appropriate care without prejudice to their 
work and social belonging.  
 
Among the socio-economic factors, one’s educational status is linked with the nature and 
kind of job, and that influences how they can take care of their families, which also 
impact on the understanding of TB disease and its treatment as well as long-term 
adherence to treatment as noted by many studies. A study in Ghana noted that default 
was associated with clients with less income, which then means they are unable to afford 
other indirect costs associated with treatment thereby leading to defaulting. Another 
study found that unemployed people adhered more to treatment than those employed. 
This could be that employed people have difficulty getting permission to attend to 
treatment or may lose their jobs when their status is found out. Educational level is 
found to increase knowledge about TB diseases as well as obtaining and using the 
information on TB that impacts on optimal adherence. Studies in Kenya and Somalia 
documented a correlation between literacy and TB medication adherence, but 
surprisingly a study in Ghana found that 89% of illiterate TB clients adhered more to 
medication than literates. Hypothetically, this could be because most educated people 
are employed, and may not have time to go for scheduled appointments so prioritize 
work over treatment. Secondly, TB is perceived as a disease for the poor, and because 
of stigma, educated clients find it difficult accessing treatment, and finally, the educated 
Ghanaian is “sophisticated” and would always look at alternate opinions thereby 
impacting negatively on adherence.  
 
On the health system factors, the attitude of health workers towards TB patients and its 
long-term impact on treatment adherence has been documented in many studies. The 
patient-provider relationship plays a crucial role in optimal adherence. Good 
communication with service providers helps clients get the needed information about the 
disease and its treatment, build trust and encourage them to share their challenges with 
the providers. Long waiting times experienced by clients in health facilities coupled with 
poor staff attitude combine to have a long-term impact on adherence. The poor staff 
attitude could be traced to the kind of training given, the low human resource for TB 
activities, poor motivation, and lack of equipment to work with as witnessed in the 
country, which then puts pressure on them. Most facilities do not have convenient 
opening hours for TB clients, which also impacts on adherence. A clinic during evening 
hours for follow up of TB patients may help people who are employed and fear to lose 
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their job. Ghana’s TB treatment regimen and supply chain are per the WHO and Stop TB 
partnership guidelines. Though not documented, there are few cases of drug stock-outs 
in some facilities. The country is currently harnessing technology; the EWS and the LMIS 
to improve its drug supply chain. Funding for TB activities is inadequate, thereby posing 
as a challenge and affecting other activities such as human resources, training, 
supervision, and monitoring, etc., which then affects the quality of services. There is 
strong TB coordination to the district levels, but there is the need to strengthen 
leadership at the service delivery levels to improve collaboration and curbing of some of 
the challenges affecting service delivery.  

4.2. Interventions to improve adherence to TB medication 
 
Several interventions have been explored to improve adherence to TB in lower-middle-
income countries, which ranges from conventional DOTS to digital adherence 
technologies. The use of treatment supporters has been advocated in many studies, 
which could help address the challenge of forgetfulness by clients to take their 
medications. But the supporters must be carefully chosen, as some clients may not like 
being supervised especially when the person is not close to them. It may also be 
challenging and fatigue may set in when the person has other responsibilities. Due to the 
role of family members in optimizing adherence, the use of peers and spouses, etc as 
treatment supporters could be beneficial. The CBDOTS, which is preferred to the 
HBDOTS, is mooted to solve some of the issues concerning staff attitude, stigma, and 
long distances to health facilities. Together with patient education and counseling, it 
helps to improve optimal adherence, but again, this requires available and dedicated 
human resources. The provision of enablers to TB clients in the form of food, cash, and 
vouchers has been recognized to improve adherence. This helps clients who are poor, 
unable to afford transport costs as well as feeding, the opportunity to meet those needs 
and stay adherent to their medication. A study in Nigeria found that financial incentives 
given to clients improved treatment success rates, but from experience, some clients 
have been noted to use those financial incentives for alcohol which defeats the purpose 
of the program, and infidelity on the part of health workers could also affect the 
program.  
 
VOT, which offers health staff the opportunity to monitor patients take their drugs amid 
human resource constraint is one of the novel technologies but yet to be explored in 
many African countries. The device may be preferred by most clients especially those 
who will not want to be observed taking medication but infringes on the privacy of the 
individual especially taking videos that are viewed by someone else. The device may also 
have challenges with poor Internet connectivity in most parts of Ghana, and older people 
who may not be abreast with technology may find it difficult recording and sending 
videos. The use of the ingestible sensors provides high sensitivity, specificity, and 
patient acceptance but also relies on Internet connectivity to synchronize data to the 
central server. Some clients may find it stigmatizing especially wearing the sensors each 
time they take their medication, and larger studies are required to evaluate its 
acceptance and safety. The SMS can resolve some issues regarding forgetfulness to take 
medication, and its use has been recorded to improve adherence, reduce LTFU, and 
increase showing up at appointments in many studies. With the growing population of 
mobile phone users and the extension of the services to most rural parts of Ghana, this 
technology could be explored, but there is the need to do a feasibility study about its 
acceptance, willingness to use and cost to NTP. The pillbox, which also has an SMS 
component, is noted to improve adherence rate of 96.3% in a pilot study in Tanzania. 
The device may, however, give a false adherence rate, as the opening of the box is not 
synonymous with taking the drug, but could be effective when combined with sensitive 
devices like the ingestible sensors, and its cost component needs to be assessed. The 
99DOTS is also good in addressing forgetfulness issues like other technologies, but 
issues about adherence are difficult to authenticate. The patient’s cost is zero, although 
they need to have some credit to be able to use the toll-free numbers, and the cost to 
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the NTP needs to be considered. This technology has however been used in few studies 
and recorded an overall adherence rate of 96.03% in a pilot study in India, but this may 
be a biased patient group that agreed to use the technology and does not mean 
adherence would improve when implemented on a large scale. 

4.3 Effective interventions and their applicability to improve TB medication 
adherence in BAR 
 
A review of literature showed the proven interventions by Alipana et al. (26), which 
includes incentives and enablers, psychological interventions, reminders and tracers, 
patient education and counseling as well as treatment supporters could be used in the 
BAR to  address several of the individual as well as the socio-cultural factors identified in 
the literature to improve TB treatment outcomes. 
 
These interventions are cost-effective and feasible in resource-poor settings like the 
BAR. Ghana already has Community-Based Volunteers that assist in healthcare delivery 
and can be given minimal training to provide most of the services that have human-
resource requirements like treatment supporters, educational counseling support and 
community education to reduce stigma. The use of mobile phones is expanding in BAR 
and Ghana, and their effectiveness has been documented. The use of text messages as 
reminders could help improve adherence and overcome forgetfulness to take medication. 
Based on WHO recommendations on the use of mHealth and evidence from other 
studies, they can be adopted in BAR and Ghana, however, there is the need to 
investigate the cost implication to the NTP before its full implementation. 
 
Other interventions like the pillbox, 99DOTS, ingestible sensors, and VOT may not be 
feasible and applicable in the BAR context. Most of these require Internet connectivity to 
be able to synchronize data, which is currently a challenge especially in most rural 
communities in Ghana. Also, the stigma attached to using some of these devices means 
clients may not be willing to use them. Moreover, other operational costs to the NTP in 
the midst of dwindling funding makes it not sustainable.  
 
The adapted conceptual framework by Roura et al 2009, for the literature review, though 
focuses on ART adherence, has been effective in analyzing individual, socio-economic, 
cultural, and health system factors that are likely to influence TB medication adherence 
in the BAR. 
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CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS 
 
This chapter deals with conclusions of the study as well as some recommendations to 
relevant stakeholders including the NTP for considerations.  

5.1 Conclusions 
 
This study identified factors that are likely to influence TB medication adherence in the 
BAR. From the findings, stigma, and discrimination, financial constraint, lack of 
knowledge on TB and forgetfulness are highlighted as important barriers. Stigma and 
discrimination prevented people from disclosing their status because they fear to lose 
their jobs, thereby leading to poor social support and impacting on adherence. 
Forgetfulness arises as clients prioritize work above treatment, and also when some 
patients feel better due to poor knowledge of the need to complete treatment. Lack of 
knowledge of TB diseases and its treatment leads to people ascribing spiritual definitions 
to its causes, with some clients resorting to herbal and spiritual treatments alongside TB 
treatment, which worsens their condition. 
 
Interventions that are evidence-based and could be useful in addressing the main 
challenges in the BAR were identified. These include patient education and counseling, 
enablers and incentives, psychological interventions, use of SMS as well as treatment 
supporters, and these will help address several of the challenges identified. Educational 
counseling, as well as tracers and reminders, will help address stigma and forgetfulness 
issues, whereas enablers and incentives, which include financial support, would help 
clients cope with other indirect costs associated with TB treatment. 
 

5.2 Recommendations 
 
The results of this study recommend the implementation of adherence-enhancing 
policies and effective interventions, which will address the most important factors likely 
to influence TB medication adherence in BAR. This can be done by the NTP playing a 
leadership role, guided by the MoH. 

5.2.1 NTP, MoH, and Policymakers 
 

1. The MoH should collaborate with Ghana’s Ministry of Justice and the Attorney 
General to identify key gaps in policy and legal framework affecting TB clients to 
reduce stigma and discrimination. This will ensure the enforcement of laws such 
as anti-discriminatory laws at the workplace; ensuring working TB clients have 
access to treatment without hindrances and make patients aware of their rights 
and steps to take if their rights are not upheld. 
 

2. A set of adherence interventions tailored towards the Ghanaian and BAR setting 
should be developed. Support teams for TB medication adherence should be 
established in all DOTS centers to provide psychological support to TB patients on 
treatment.  

 
3. Training on a provider-patient relationship and adherence counseling should be 

provided for service providers, counselors, and peers. This will eventually help in 
reducing stigma.   

 
4. Collaborating with donors such as the GF, World Food Program, and other 

agencies to improve and sustain the enablers’ package to address financial 
difficulties faced by TB clients. 
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5.2.2 District/Regional Health Management Teams (D/RHMT) 
	

1. D/RHMT to ensure they integrate TB activities especially on adherence counseling 
and ethics in their annual training plans to train requisite staff using the limited 
resources. 

 
2. There is the need to make TB activities in the communities visible, especially 

having clinic hours in the evening, this may help those who are employed and 
fear to lose their jobs have access to treatment.  

 
3. Community Health Officersxvii should be encouraged to integrate TB educational 

activities in their community outreach programs, this will improve knowledge 
about TB and reduce stigma in the communities. 

5.2.3 Non-Governmental Organizations 
 

1. Integrate adherence support activities such as stigma reduction, peer education 
into their mainstream activities. 
 

2. Collaborate with peer support groups to improve adherence promotion activities 
in their communities. 

5.3 Areas for further research 
 
Further research should focus on: 

a. How the factors influence TB adherence over time. 
b. Feasibility, cost-effectiveness, and perceptions of TB clients on using SMS 

to advance adherence in BAR and Ghana before full-scale implementation. 

5.4 Study limitations  
 
This thesis reviewed published and unpublished literature, but primary data collection 
would have been ideal to understand the problem and its associated factors vis-à-vis the 
literature review as the data used may not apply to the current situation.  No study has 
been done in the BAR, and few studies were retrieved from other regions in Ghana which 
compelled information to be retrieved from other countries outside Ghana, and the 
possibility of that information been outdated could not be precluded as the health care is 
dynamic and adapts new policies and plans in the process. Time constraints could not 
allow for primary data collection. 
	
	
	
	
	
	
	
	
	
	

																																																								
xvii These are usually nurses who are given specific training in Ghana’s CHPS concept to 
provide preventive and curative services in CHPS zones as part of the Universal Health 
Coverage. 
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Appendix 1: Organizational structure of Health systems in Ghana 
 
Ghana’s health service is organized into a three-level system: from the national level at 
the apex, through the regional and district levels but is a five-level system in service 
delivery: from national, regional, district, sub-district, and CHPS zones as shown by 
figure seven below (11).  
 
Figure 6: Organizational structure of health services in Ghana. 
	

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: GHS/District Health Information Management Systems (11). 

 
Ghana’s health service delivery starts at the community level to the national level to 
ensure a comprehensive health service delivery package and the addition of private 
health facilities and other faith-based organizations is to ensure a wider range and 
access to health care for all (11). The teaching and regional hospitals serve as referral 
points for the polyclinics and district hospitals, while the polyclinics and hospitals serve 
as referral points for the health centers and CHPS zones. At the CHPS zones, most of 
their activities are preventive and refer all cases including obstetric cases to the next 
level. The MOH is at the top of the pyramid, situated at the national level and headed by 
a minister with several agencies to fulfill its mandate of making and regulating health 
policies in the country (141). The GHS, which is headed by a director-general, is 
composed of ten main divisions, with departments that carry out their main activities of 
the division (13). The GHS provides about 60% of health services delivery with the rest 
supplied by Teaching Hospitals, Christian Health Association of Ghana and the private 
sector. There are other agencies and bodies that regulate the activities of its members in 
the provision of health services such as the Ghana College of Surgeons and Physicians, 
Ghana Medical and Dental Council, Ghana Registered Nurses and Midwifery Association, 
Pharmacy Council, Food and Drugs Authority, the National Health Insurance Authority 
(142). 
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The Total Fertility Rate of Ghana for 2016 is 3.9 births per woman which is a reduction in 
the 2015 figure of 4.0 (143). Life expectancy at birth in years is at 62.7 (63.7 for 
females and 61.7 for males), a marginal improvement over that of the 2015 figure of 
62.4 years (143), and that could be attributed to growth in health care and the 
economy. The top 5 causes of mortality in the country for 2017 were Stroke, coronary 
heart disease, Influenza and Pneumonia, malaria and Liver diseases (144), whereas TB 
was part of the top 10 causes of most deaths and disabilities combined in 2017 (145).  
 
According to WHO, Ghana’s Current Health Expenditure (CHE) as a % of Gross Domestic 
Products reduced from 6% in 2015 to 4% in 2016 with a Total Health Expenditure as % 
of GDP at 5.9% in 2015 (146). The Domestic General Government Health Expenditure 
reduced from 9% in 2015 to 7% in 2016, which is nowhere near the Abuja target of 
15% (146). Out of pocket payments (OOPs) as a % of CHE increased from 36% in 2015 
to 38% in 2016, which could increase financial catastrophe for many families (146). 
Ghana’s Health Insurance Scheme was implemented in 2005, to remove barriers as a 
result of the user fees and provide equitable universal access to basic health care for the 
entire population (147). The main sources of financing the insurance scheme are the 
2.5% National Health Insurance Levy on goods and services and a 2.5% social security 
contributions of workers in the formal sector (147). Other sources include money 
approved for the fund by parliament, accruals from investments by the authority, grants, 
donations and voluntary contributions, fees charged by the authority and contributions 
made by its members (147). Pregnant women and children under 18 years who form the 
greatest % of active members are covered under the scheme (148).  
 
According to the WHO, Ghana has an estimated TB incidence of 152/100,000 
populations (5). The notification rate for 2016 was 54/100,000 population, which is a 
decrease in the previous year’s achievement (13). The implementation of critical 
activities of the NTP is organized within the structure of the health system in Ghana. The 
NTP is responsible for implementing TB technical activities, which includes planning, 
budgeting and technical oversight of these activities (141), and headed by a program 
manager. Funding for TB activities is from the Government of Ghana, DANIDA and the 
GF (149). Treatment success rates from 2013-2016 have remained at 85%, below 
WHO’s 90% or more target. Notwithstanding its control efforts, the country has seen an 
increasing trend of MDR TB cases with an incidence of 3.4/100,000 populations in 2017 
(150) 
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Programme Manager 

TB Technical Advisor Deputy Programme Manager 
 
 
Monitoring and Evaluation Officer 

 
 
 
Drug Management and Logistics Officer  

 

HRD & ACSM Officer 

 
TB/HIV, MDR - TB and IC Officer 

 

NTP Regional Parents 

Support /administrative Staff 

Appendix 2: organogram of NTP, Ghana.  
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Appendix 3: Map of Ghana showing various regions 

 
 
Source: Map of Ghana, Wikipedia (151). 
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Appendix 4: Conceptual framework for ART adherence 
 

 
Source: Roura et al, 2009 (31). 
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