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Abstract 
Background: People with tuberculosis (TB) often get stigmatised in the communities 

they live. High stigma contributes to delays in seeking care, poor adherence, and adverse 

treatment outcomes. Most public health interventions that address stigma focus only on 

increasing community knowledge and awareness on TB. There is however limited local 

evidence to support this practice. This study was carried out to determine the association 

between community knowledge and stigmatising attitudes towards TB in five provinces 

in Zimbabwe. I also wanted to determine the factors associated with good knowledge of 

TB and stigma towards it. 

 

Methods: I conducted a cross-sectional study using secondary data collected in 2016 

from a Knowledge Attitudes and Practices (KAP) survey. The primary study was carried 

out in five provinces in Zimbabwe by The International Union against Tuberculosis and 

Lung Disease (The Union). A total of 634 adults from randomly selected households were 

interviewed using a pre-validated structured questionnaire. The participants’ knowledge 

was determined based on their total score on simple questions around TB. Logistic 

regression was used to identify factors associated with community knowledge of TB. An 

ordinal logistic regression was fitted to determine the association between knowledge of 

TB and stigmatising attitudes. Also, confirmatory factor analysis (CFA) using generalised 

structural equation model (GSEM) was done to demonstrate the factors directly and 

indirectly associated with stigmatising attitudes. 
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Results: More than half of my participants had sound knowledge of TB. Participants who 

had attained a tertiary level of education (AOR 6.86; 95% CI 1.82 – 25.9) and those who 

knew of someone who has/had TB (AOR 2.67; 95% CI 1.71 – 4.17) were more likely to 

have good knowledge of TB. The majority of my participants (54%) had some form of 

stigma towards TB. Surprisingly, there was no association between community 

knowledge of TB and stigmatising attitudes towards it (AOR 1.03; 95% CI 0.75 – 1.43). 

However, participants from other smaller religious groups (AOR 2.01; 95% CI 1.03 – 

3.91) had higher levels of stigma. The likelihood of having higher levels of stigma 

decreased with advancing age (AOR 0.99; 95% CI 0.97 – 1.00). Religious groups 

(traditional churches and apostolic sects), age and socioeconomic status were all directly 

and indirectly associated with stigmatising attitudes. Their total effect was to increase the 

likelihood of having higher levels of stigmatising attitudes. 

 

Conclusion: Most individuals in the five provinces are aware of TB and have received 

information on TB however high levels of stigma exist. There is no association between 

community knowledge and stigma towards TB. There is need to take into consideration 

the demographic, religious and socioeconomic factors in the design and implementation 

of public health interventions aimed at improving community knowledge and reducing 

stigma on TB 

 

Keywords: Tuberculosis, stigma, “community knowledge”, generalised structural 

equation model (GSEM), principal component analysis (PCA) 
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Nomenclature 

 

Knowledge: Information or facts gained through practical experience 

or education that has resulted in the understanding of a 

subject (1). 

Community knowledge Information or facts that are understood and agreed by 

individuals in the defined group to be correct about a 

subject 

Stigma A label of degradation and disgrace associated with a 

particular person because of their circumstance or 

character (1) 

Attitude A settled way of thinking or feeling about something.(1) 

Latent tuberculosis This is when a person has persistent immune response to 

the bacteria Mycobacterium tuberculosis’ antigens 

without evidence of any symptoms and signs of TB 

disease (2)  

Active tuberculosis This is a condition in which an individual’s immune 

system is unable to fight off the Mycobacterium 

tuberculosis in the lungs or other parts of the body. As 

such they develop clinical signs and symptoms of the 

disease. These may include a chronic cough, fever, night 

sweats, loss of weight, chest pain or other symptoms 

related to the affected body part (2). 

Multi-drug resistant tuberculosis This as a form of tuberculosis in which the type of 

Mycobacterium tuberculosis that is causing the disease 

has is resistance to one or more of the first line TB 

medicines and in particular rifampicin and isoniazid (3).  
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Chapter 1 : INTRODUCTION 
 

This chapter provides the background information regarding community knowledge of TB and 

stigmatising attitudes towards those affected. It also includes a description of the problem that 

was investigated as well as justification for carrying out the study. I also highlight the research 

question, study aim, objectives and conceptual framework for this study. The last section of 

the chapter is an in-depth discussion of the current evidence on knowledge and stigmatising 

attitudes.  

 

1.1 Background 

 

1.1.1 Global epidemiology of TB  

Tuberculosis (TB) is an ancient disease that has been around human communities for over 

40,000 years (4). Around a third of the world’s population is infected with Mycobacterium 

Tuberculosis (5) the bacterium that causes TB. Many people however remain asymptomatic. 

Transmission is through aerosols when someone with active disease coughs or sneezes (6). In 

2015, over 10.4 million people developed active TB disease, of whom 1.4 million died from it 

(7). These deaths were more than what was reported for any other infectious disease including 

malaria and HIV.  

 

In Africa, TB remains a major challenge because of poverty (8, 9), poor living conditions (6), 

and a high HIV burden (10). In 2015, over 31% of all TB cases notified in the region were co-

infected with HIV (7). Eight countries in Africa appear on the World Health Organisation 
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(WHO) list of 30 high burden countries for TB, TB-HIV and drug-resistant TB (DR-TB) and 

Zimbabwe is one of them (see figure 1) (11). These high burden countries together contribute 

between 80 – 85% of the global burden of TB. 

 

Figure 1: WHO lists of 30 countries with a high burden of TB, TB-HIV and DR- TB (11) 

  

1.1.2 Tuberculosis in Zimbabwe 

TB is a big public health problem in the country. In 2014, TB was responsible for 13% of all 

deaths reported (see figure 2) (12). In 2015, the prevalence rate of TB in Zimbabwe was 292 

per 100 000 population (7). In the same year, 28 225 people were diagnosed and started on 

treatment. The epidemic of TB in Zimbabwe is mainly due to a high prevalence of HIV, and in 

2015, 70% of all cases notified were co-infected (7). Although notifications are coming down 

annually, nearly 11 000 (28%) active TB cases were not diagnosed and started on treatment in 
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2015 alone (7). These missed cases act as reservoirs that continue driving transmission within 

communities and hamper efforts to end TB in Zimbabwe.  

.  

Figure 2: Top ten causes of death in Zimbabwe in 2014 (13) 

 

1.1.3 Care and treatment for active TB 

Early diagnosis and rapid initiation of appropriate treatment are central to TB control efforts 

(7). In Zimbabwe, patients diagnosed with TB access treatment for free at any public health 

institution. However, they pay for medical consultation and some initial investigations before 

a diagnosis is made. Despite the fact that TB is curable, in some provinces in the southern part 

of Zimbabwe districts report death rates as high as 27%. Figure 3 shows districts death rates 

for TB in 2015. Seven of the ten districts with the highest death rates are from the five provinces 

that were included in this study. Delays in seeking care (14) and poor adherence (15, 16) among 

other health system related challenges contribute to these adverse treatment outcomes. 
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Figure 3: TB death rates for districts in Zimbabwe: 2015 (Source: National TB Program data) 

 

People who are not aware of the signs and symptoms of active TB will be more likely to delay 

in seeking care. Others may know that they probably have TB but cannot afford the user fees 

required for consultation at public health institutions. As such, they resort to other cheaper 

alternatives which include consulting traditional or spiritual healers (17-19).  In addition to the 

individual factors, health system related factors like poor access to quality health services 

particularly in the rural areas also contribute towards delays (14, 20, 21). Adverse outcomes 

like death, treatment failure and development of DR-TB are also prevalent among people with 

poor adherence (22-24). Patients may also lack adequate knowledge of the fact that TB is 

curable and thus lack the motivation to complete the entire treatment course. Some may be too 

poor to afford the costs for the repeated visits to health facilities where directly observed 

therapy, short-course (DOTS) is administered (25). Some patients may also lack psychosocial 

support and get stigmatised within communities. Such individuals fail to freely disclose that 

they are sick and on treatment leading to poor adherence (26-28). Improving community 
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knowledge of TB and reducing stigmatising attitudes towards it are essential in improving 

adherence and reducing the occurrence of adverse outcomes (29). 

 

1.1.4 Community TB interventions 

TB is a social disease (30), and the public health response to it does not only focus on 

addressing the biomedical aspects alone. That is why addressing the social determinants of 

health is a fundamental component of the End TB Strategy (31). There is a high recognition of 

the current global efforts to end TB by 2035 that harnessing community involvement can 

improve early case detection, access to appropriate treatment and adherence (32, 33). In 

particular, public health interventions are now also focusing on improving community 

knowledge of TB and reducing stigma towards it.  

 

Community interventions are context-specific and should be mindful of the religious, 

demographic and socioeconomic factors associated with knowledge and stigma towards TB 

(34). Even within the same country, these factors may vary between rural and urban 

communities. There is however limited literature on the factors associated with knowledge and 

stigma towards TB in Zimbabwe.  

 

1.2 Literature review 

1.2.1 Knowledge of TB 

Knowledge of TB is a subjective measure of how well informed an individual is about the 

disease (35). Specifically, it is an assessment of what an individual knows regarding the cause 

of TB, how it is transmitted, treated, at what cost, whether it can be cured and other related 
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factors (36). A set of questions are often used by researchers to quantify a participants’ 

knowledge of TB. Points are awarded for correct responses (37-39). 

 

1.2.1.1 Individual factors associated with knowledge of TB 

Persons who would have been treated for TB are bound to know more about the disease than 

those who may not have been close to a TB patient before. In Ethiopia TB patients were 

organised into clubs that assisted in raising awareness, finding TB cases and supporting those 

on treatment by sharing their own experiences with much success (40). Authors seem to agree 

that gender differences in knowledge of TB exist (41, 42). In Vietnam, for example, men are 

more informed about the disease than women (43). Individuals with higher level of education 

are more knowledgeable about TB than the illiterate (38, 44). However, in one study from 

Bangladesh, there was no association between level of education and knowledge about TB 

(42). Older people, particularly those not well educated, have been shown to have poor 

knowledge of TB (37, 45). Individuals from the upper class, with a better socioeconomic status 

(SES), have been reported to be more informed about TB that the poor (44). I did not find any 

study has been done to document individual factors associated with knowledge of TB and 

stigmatising attitudes in Zimbabwe. 

 

1.2.1.2 Community factors related to knowledge of TB 

A systematic review by Chang et al. showed how communities have different views regarding 

the causes of TB and how it is transmitted (46). The varying opinions were reported to be 

influenced by religion (47), cultural beliefs and norms within communities. Even within the 

same country, knowledge of TB varies across regions. For example, in Pakistan urban dwellers 
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were reported to have better knowledge of TB than their rural counterparts (48). The source of 

TB information is also associated with their knowledge of TB (44). However, I did not find 

any literature on the community factors associated with good knowledge of TB within my study 

population. 

 

1.2.2 Stigma towards TB 

Stigma is when a level of degradation and disgrace is associated with a particular person 

because of their condition. It is commonly experienced by patients with TB because their 

situation is viewed as being shameful and embarrassing in many countries (46).  

 

Stigma exists on two levels. Internal or self-stigmatisation is when one has negative public 

stereotypes and translating those opinions onto oneself (49). External/felt stigma is when one 

gets stigmatised by the community (50, 51). Any of these two levels of stigma towards TB 

have been associated with delays in seeking care (52), poor adherence (53) which leads to 

adverse treatment outcomes (54). To address internal stigma interventions should target 

patients diagnosed with the TB disease. However, interventions should focus on the 

community’s perceptions towards people with TB when addressing external stigma.  

 

1.2.2.1 Measurement of stigma towards TB 

Qualitative instruments have been used by researchers to measure the levels of stigmatising 

attitudes among study participants (54-56). There is, however, no agreed standard way of 

objectively measuring stigma. Macq et al. proposed four broad dimensions that can be used to 

determine stigma (57). Their tool had questions that determined if the TB patients felt alienated, 



 

8 

 

were being discriminated, had withdrawn from society and if they had been associated with 

specific stereotypes. In a study done in Ethiopia, binary responses (stigmatising or non-

stigmatising) on these four broad areas were used to determine the level of stigma towards TB 

(58). Another study from India also used similar binary responses and the level of stigma for a 

participant was determined by the number of stigmatising responses they had given (45).Some 

have also used total sum to scores to responses on questions assessing stigma on a Likert scale 

to reflect an individual’s level of stigma (26). A higher score would indicate a increased level 

of stigma. Although authors have used different methods to measure the level of stigma, all of 

them had good reliability. The choice of which method to use in mostly influenced by how the 

primary data was collected. 

 

1.2.2.2 Factors associated with stigma towards TB 

TB disproportionately affects the poor and most vulnerable people in communities in most 

countries (8, 9, 59). It is thus not surprising that stigma towards TB is higher towards 

individuals with a low socioeconomic status (SES) and who are uneducated (60, 61). In 

Zambia, women were reported to experience higher levels of stigma than their male 

counterparts (28). Likewise in India, women with TB are more likely to lose their families and 

livelihoods because of stigma compared to men (62). Opposing views exist on how age is 

associated with stigma towards TB. For example, a study from India failed to demonstrate any 

relationship between age and experiencing stigma (45). While in Nigeria individuals of the 

working age group of 20 – 50 years experience more stigma than others (60). Stigma also varies 

across geographic locations. In Bangladesh for example, levels of stigma were much higher 

among participants from the villages as compared to those from urban areas (58).  
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In most Sub-Saharan countries TB is closely linked with HIV. As such, most TB related stigma 

is linked to HIV infection (28, 34, 62). Patients with the disease are often perceived to be 

promiscuous and social misfits (56). Some people also stigmatise individuals with TB because 

of a fear of getting infected (59, 63) particularly in this era of multi-drug resistant TB (MDR-

TB). For this reason, healthcare workers (HCWs) have also been reported to have high levels 

of stigma towards patients with TB. In Thailand, religion influences levels of stigmatising 

attitudes and Muslims were reported to have higher levels (61).  

 

1.2.3 Knowledge of TB and stigmatising attitudes towards it 

Primary health approaches to address stigma mainly focus on increasing community 

knowledge of the causes of TB, how it is transmitted, treated and that it is curable. Communities 

with the correct knowledge of TB thus are thought to have less stigmatising attitudes towards 

those affected (36). Very few if any public health programs try to address some of the religious, 

demographic and sociocultural factors that may drive stigma against TB in communities.  

 

1.3 Conceptual Framework 

Knowledge of TB and level of stigmatising attitudes are all subjectively measured variables. 

Their relationship is a complex one and can directly or indirectly be as a result of individual or 

community-related factors. Some of these factors can be objectively measured while others 

need to be constructed as latent variables. I hypothesised that a person’s level of stigmatising 

attitude is a direct result of their knowledge of TB. Both poor knowledge and high levels of 

stigmatising attitudes can lead to practices which result in reduced adherence, treatment failure, 

death and continued spread of TB infection within communities. Some of these practices 
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include delay in seeking care, poor infection control practices when coughing, defaulting 

treatment or even refusing to take medication. However, outsomes or their relationship with 

knowledge and stigmatising attitudes were outside the scope of this study. Figure 4 is an 

illustration of my conceptual framework for this study. The literature review section discusses 

in detail the components of the conceptual framework. 

 

Figure 4: Conceptual framework on the association between knowledge of TB and stigmatising attitudes 

 

1.4 Problem statement 

Poor community knowledge of TB contributes to adverse treatment outcomes. Several 

socioeconomic, religious, and demographic factors have been documented to influence 

community knowledge of TB. Increasing community awareness on TB has been widely used 

by public health programs to address stigma. In addition to addressing knowledge of TB, other 

demographic, religious and socioeconomic issues may also need attention in order to reduce 
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stigma efficiently. The demographic, religious and sociocultural factors that influence 

knowledge and stigma towards TB differ among countries and context specific.  

 

To the best of my knowledge, only one study from India has looked at the relationship between 

knowledge and stigmatising attitudes towards TB (45). This study had a selection bias and 

deliberately excluded individuals who had someone in their household with TB while only 

those who had heard of TB or knew of TB were included. The study also did not carry out a 

confirmatory factor analysis to identify the direct or indirect factors that affect the association 

between knowledge and stigmatising attitudes. Findings from this study from India may not be 

representative of what exists among communities in Zimbabwean communities.  

 

There is need to generate local evidence that can be used to tailor-make public health responses 

to the local context. There is, however, a paucity of information in Zimbabwe on whether 

improved knowledge of TB among communities translates to reduced stigma towards those 

affected. As such, I set out to document this relationship in five provinces across Zimbabwe. I 

also wanted to identify the socioeconomic, religious and demographic factors associated with 

knowledge and stigma on TB in Zimbabwe. 

 

1.5 Justification 

My findings will augment the body of knowledge that would be used in the design of public 

health interventions that improve awareness and reduce stigma towards TB within 

communities. Unlike findings from other studies, my results are specific to the Zimbabwean 



 

12 

 

context. In addition, I have used generalised structural equation models (GSEM) to bring out 

the direct and indirect factors that influence the relationship between knowledge and 

stigmatising attitudes towards TB. These findings could also provide evidence that might help 

in the design of tailor-made community interventions to improve TB case finding, adherence 

to treatment and reducing the occurrence of adverse treatment outcomes in Zimbabwe. 

Literature from other countries has demonstrated that understanding these factors is a critical 

step that guides the design and implementation of community TB interventions (30, 46, 64). 

Studies of this association are however scarce in Zimbabwe where TB is a major public health 

problem. 

  

1.6 Research question, aim, and objectives 

1.6.1 Research question 

Among adults in five provinces in Zimbabwe in 2016, does knowledge have an association 

with stigmatising attitudes towards tuberculosis? 

 

1.6.2 Study aim 

I wanted to determine the association between knowledge and stigmatising attitudes towards 

TB in adults from communities across five provinces in Zimbabwe in 2016. 

 

1.6.3 Objectives 

The specific objectives of this study were; 

1. to describe the religious, socioeconomic and demographic characteristics of rural and 

urban communities across the five provinces in Zimbabwe in 2016; 
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2. to identify the factors associated with knowledge of TB in adults from communities across 

five provinces in Zimbabwe in 2016; 

3. to determine how knowledge is associated with stigmatising attitudes towards TB across 

five provinces in Zimbabwe in 2016. 
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Chapter 2 : METHODS 

This chapter describes the method used in carrying out this study. It highlights the study design, 

population, and how sampling was done. In this section, I also provide information on data 

collection, including generation of variables that were used in the analysis. I will also discuss 

some of the sources of bias and how I controlled for potential confounders.  

 

2.1 Study design 

This was a cross-sectional study using data collected from Knowledge, Attitudes, and Practices 

(KAP) study conducted by The Union in April 2016.  

 

2.2 Study sites 

The primary KAP study was carried out in five of the ten provinces in Zimbabwe namely 

Masvingo, Bulawayo, Matabeleland South, Manicaland, and Midlands (see Figure 5). These 

provinces have the highest TB notifications and death rates in Zimbabwe. They are also part 

of the six that are supported by The Union in Zimbabwe. 
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Figure 5: Map showing the ten provinces in Zimbabwe 

 

2.3 Study population and sampling 

The study population was adults, 18 years and older, from the randomly sampled households 

that participated in the primary KAP study. I included all the 634 participants that took part in 

the KAP study for this secondary data analysis. For this study, the sample size had sufficient 

power (greater than 80%) at 5% significance level. Results from a similar study done in India 

showed that 29% of participants that had good knowledge of TB did not have stigmatising 

attitudes towards it (45). As such, in my power computation, I used an effect size of 42% which 
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is the measured difference between the proportion which we assumed to have had good 

knowledge and poor knowledge. Appendix A shows the syntax and outputs for power 

calculation from STATA. 

 

The primary study used multistage sampling (see figure 6). They randomly chose five 

provinces from the six that are supported by The Union in Zimbabwe. Two districts with the 

highest TB notifications were then purposively sampled from each of these five provinces. In 

each districts, two wards were chosen using simple randomisation from a sampling frame that 

included all the wards. Systematic sampling was then done to select households in each ward. 

They would then recruit one adult 18 years or older from each home for interview using a pre-

validated structured questionnaire. The questions were all administered by a trained field 

officer. If there were more than one eligible adult available at the house, the Kish grid method 

was used to select the participant (65). In cases where no people were available or suitable in 

the selected household, then substitution was done with the next home. If the selected 

respondent was not willing to participate, he or she would be substituted by another. 
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Figure 6: Multistage sampling done in the primary study 
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2.4 Data collection 

This study was a secondary data analysis, and no additional field work was carried out. Pre-

validated structured questionnaires developed for the KAP were used to collect data from the 

participants in the primary study. All the questionnaires from the KAP were then recaptured 

using Research Electronic Data Capture (REDCap) (66) hosted at the University of the 

Witwatersrand by a trained data capture. The tool in REDCap was programmed to 

automatically generate the composite knowledge scores for the participants (see Appendix B). 

The knowledge scores were not available in the original dataset hence the decision to recapture 

the questionnaire using REDCap. 

 

2.5 Data Management 

The data captured using REDCap was exported onto STATA version 13.0 (StataCorp LP 

college station, TX) for management and analysis. The data were inspected for inconsistencies 

as well as missing values. A logic check was used to look for possible errors made during data 

entry. Verification with the original questionnaire would be done and where appropriate 

corrections made if errors were detected. Recoding and transformation of variables from 

continuous to categorical variables and vice versa were performed where necessary. 

 

2.6 Generation of new latent variables 

New variables were generated from the original data and used in my analysis to answer the 

research question. These include; 
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2.6.1 Composite knowledge score (CKS) 

The CKS was a continuous variable used to measure the participant’s knowledge of TB. In the 

primary study, an inquiry on what the participants knew regarding how TB is transmitted, 

common symptoms, prevention, the seriousness of the disease, whether it can be cured and 

treated was carried out. Also, they were asked if they knew of MDR-TB as well as the cost of 

diagnosis and treatment of TB in Zimbabwe. These variables collected in the primary study 

were then used to generate scores of correct responses in REDCap. A single point was given 

for each correct answer. The maximum score that any participant could get was 13. The CKS 

was a proportion of the total points accumulated by the individual over the maximum possible 

score. Table 1 shows the questions used to generate the CKS and the correct responses 

expected. 
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Table 1: Variables used to generate composite knowledge score 

Variable description  Correct response(s) Score 

How can a person get TB? Through the air when a person with TB coughs 

or sneezes 

1 

What are the signs and 

symptoms of TB? 

Cough 

A cough longer than 2 weeks 

Coughing up blood 

Weight loss 

Fever 

Fever without clear cause that lasts more than 

7 days 

6 

How can a person prevent 

getting TB? 

Covering mouth and nose when coughing or 

sneezing 

1 

In your opinion, how serious is 

TB? 

Very serious 

 

1 

Can TB be cured? Yes 1 

If yes, how can someone with 

TB get cured 

Specific drugs that are given at the health 

centre 

1 

Have you ever heard of MDR-

TB 

Yes 1 

How expensive do you think TB 

diagnosis and treatment is in this 

country? 

It is free of charge 

 

1 

Total score 13 

 

2.6.2 Good knowledge of TB 

The CKS was used to generate a binary variable on whether or not a participant had good 

knowledge of TB. I used the mean CKS as the cut-off point. Individuals who had scored below 

it had poor knowledge of TB. 

 

2.6.3 Stigmatising attitudes 

I measured stigmatising attitudes on an ordinal scale with three levels (none, some and high 

stigma) using participants’ responses to three questions. The questions from the questionnaire 

that I used to generate the level of stigmatising attitude are; (1) What would be your reaction if 
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you find out that you had TB? (2) What is your feeling about people with TB? (3) In your 

community, how is a person with TB usually regarded/treated? For each of these questions, I 

created binary variables from these questions in STATA based on whether their response was 

stigmatising or not. 

 

A participant’s level of stigmatising attitude was dependent on the number of stigmatising 

response they gave on these three questions. If the responses to all the three questions were 

stigmatising the participant was classified as having a high stigma. To the contrary, participants 

that did not give stigmatising responses had no stigma. Participants that had at least one 

stigmatising response on the three questions got classified as having some stigma. 

 

2.6.4 Socioeconomic status (SES) 

Principal component analysis (PCA) was used to generate the SES for the study participants 

(67). This includes ownership of some durable household assets (radio, scotch cart, cell phone, 

etc.) and domestic animals (cattle, goats/sheep) that have some economic value among 

communities in Zimbabwe were included in the PCA. Also, whether or not the participant had 

any means of earning an income (formal employment or self-employed) as well as having 

access to modern amenities (electricity, piped water and flush toilets) were included in the 

PCA.  

 

The first step was to recode all the variables that were to be included in my PCA into a binary 

form. This was made to reflect whether or not the participant possessed that particular durable 

household asset or quality. The first step was to carry out descriptive statistical analysis and 
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variables in which less than 10% of the participants had them were excluded in the analysis. 

Eventually, I used 21 variables from the questionnaire to come up with the PCA score, and this 

was important to avoid truncation and clumping. To ensure that all the data had an equal weight, 

my analysis was carried out using a correlation matrix. I then run the PCA in STATA and 

generated eigenvalues for some principal components. Figure 7 is a scree-plot of the principal 

components and their corresponding eigenvalues.  

 

Figure 7: Scree-plot of eigenvalues after PCA 

 

I used Keiser’s rule to retain the first two components which had eigenvalues greater than one 

as shown in figure 7(68). In order to get a better understanding of these two principal 

components, the factor scores for each of the 21 variables included in the PCA were plotted 

against each other as shown in figure 8. The figure shows that items or variables of items that 
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are commonly found in urban areas had higher loadings on component 1. In other words, 

having access to piped water, electricity and ownership of household items like a fridge, TV 

and DStv was associated represented higher SES on component 1. Likewise, ownership of 

things like a bicycle, cattle or a solar panel represented a low SES on the same component.   

 

 

Figure 8: Loadings plot of component 1 and 2 from PCA 

 

I then used the component 1 to generate a new variable of SES scores for each participant. This 

was done using the predict command in STATA.  I then ranked the participants from the lowest 

to the highest based on their SES scores and divided them into three groups of equal size.  

Participants that had the lowest SES scores were classified as belonging to poorest SES group. 

Those that had the highest SES were categorised as belonging to the upper class and likewise 
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the those in the middle group the middle class. And this is how I generated the SES class for 

each participant. 

 

2.7 Data analysis 

2.7.1 Religious, demographic and socioeconomic characteristics of 

communities 

My first objective was to describe the religious, demographic and socioeconomic 

characteristics of participants from the rural and urban communities within the five provinces. 

I used different tests to analyse continuous and categorical variables 

 

2.7.1.1 Analysis for continuous variables 

Continous variables like the participants’ CKS were described using means and their 95% 

confidence interval (CI) (see table 2). I inspected all the continuous variables to determine if 

they were normally distributed using both graphical and numerical methods. Graphically this 

was done by plotting histograms using the syntax histogram var, normal in STATA. Numerical 

methods were also used to test for skewness and kurtosis using the sktest var syntax. For 

continuous variables that were normally distributed I used a t-test to determine if there were 

significant differences between rural and urban communities at 5% significance level.  

 

2.7.1.2 Analysis for categorical variables 

Chi-square test was used to determine differences in the characteristics of rural and urban 

participants for categorical variables at 5% significance level. A Fisher’s exact test was used 

instead in cases where there was a count of less than five. 
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2.7.2 Factors associated with good knowledge of TB 

Both univariate and multivariable logistic regression models were fitted to determine the 

factors related to good knowledge of TB. Whether or not a participant had good knowledge of 

TB was the dependent variable in the model. Independent variables were the ones identified 

from the literature and included in my conceptual framework. 

 

2.7.2.1 Univariate analysis 

I conducted univariate logistic regression to determine the factors in my conceptual framework 

that were associated with having good knowledge of TB. For all categorical variables, one of 

the levels was used as a reference. Only the statistically significant variables (see table 2) were 

all included in the multivariable analysis. 

 

2.7.2.2  Multivariable analysis 

I conducted multivariable logistic regression to identify factors associated with good 

knowledge of TB while controlling for potential confounders. I initially fitted a full model that 

included variables which were statistically significant in the univariate analysis including 

interaction terms. I made use of the likelihood ratio test to remove unnecessary variables and 

generate a parsimonious model (see Appendix C). The final model was statistically significant 

(p-value <0.001). The final model was tested to see if it met the assumptions for logistic 

regression. Graphical and numerical methods were used to check for any influential values that 

would affect the model. The link test was used to check for any misspecification errors. I used 
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the Hosmer-Lemeshow post-estimation to test for goodness-of-fit of the final model (69). I 

used tolerance and variance inflation factor to check for multicollinearity among the variables 

included in the final model. 

2.7.3 Association between knowledge and stigmatising attitudes on TB 

I used ordinal logistic regression (OLR) to determine the relationship between good knowledge 

of TB and stigmatising attitudes towards it. A confirmatory factor analysis (CFA) was then 

done using generalised structural equation modelling (GSEM) was then done to identify factors 

that are directly and indirectly associated with stigmatising attitudes towards TB. 

 

2.7.3.1 Ordinal logistic regression 

I initially carried out univariate OLR to identify the association between good knowledge of 

TB and stigmatising attitudes towards it. The analysis was also extended to include 

identification of individual and community-related factors from my conceptual framework that 

is associated with stigmatising attitudes. All the statistically significant variables were then 

included in the multivariate analysis. 

 

I carried out a multivariable OLR to determine the association between good knowledge of TB 

and stigmatising attitudes towards it while controlling for potential confounders (see Appendix 

D). The final parsimonious model was statistically significant (p-value <0.001). The brant, 

detail command in STATA was done and confirmed that my last model did not violate the 

proportional odds assumptions (70).  
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2.7.3.2 Confirmatory factor analysis 

Confirmatory factor analysis using GSEM was carried out after the OLR. I did this to identify 

the individual and community factors that were directly and indirectly associated with 

stigmatising attitudes from my conceptual framework. The categorical variables were all 

converted into binary form. If a participant had a particular characteristic they were coded as 1 

and if not 0. I included all the variables that were significant in the univariate OLR in the initial 

model. I then sequentially excluded all pathways that were not significant (p-value > 0.10) 

from the model (see figure 11).  

 

From the final fitted GSEM, I was able to identify statistically significant direct pathways of 

factors associated with stigmatising attitudes. Direct pathways meant that factors have a 

significant association with stigmatising attitudes while controlling for other confounders (71). 

There were also a few factors that had significant indirect pathways with stigmatising attitudes 

with good knowledge of TB being a mediator (71). I used the nlcom _b[gdknow: var] command 

in STATA to generate the coefficients and p-values for these pathways. For each of the 

individual and community-related factors that were associated with stigmatising attitudes 

towards TB, I also calculated their total effects. This was the total of both the direct and indirect 

pathways (71, 72). This would be particularly important in telling us the overall effect of each 

variable on stigmatising attitudes.  

 

2.8 Ethics 

Ethical clearance was granted by the University of the Witwatersrand Human Research Ethics 

Committee (HREC) (Certificate Number M170240) (see Appendix E). The primary KAP study 
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had also received ethical clearance from the Medical Research Council of Zimbabwe on 4 April 

2016 (Reference number MRCZ/A/2055). The Union also granted me permission to carry out 

secondary data analysis for this study. In the KAP, all participants were older than 18 years, 

and informed consent was sought and granted. The data used did not have any names or 

personal identifiers. This research report will be shared with The Union and also published in 

a peer-reviewed journal. The findings will add on to the existing body of evidence used in the 

development of country targeted interventions to prevent and control TB among the 

communities that participated in the primary study. 
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Chapter 3 : RESULTS 

 

This chapter will present the results of this study. I start with a description of the characteristics 

of the study participants. I then give my findings on the factors that associated with knowledge 

of TB. I then go on to report my results on the demographic, religious and socioeconomic 

factors associated with stigmatising attitudes towards TB. The last section will highlight my 

findings on the association between knowledge of TB and stigmatising attitudes.  

 

3.1 Characteristics of the study participants 

I carried out my study in five provinces namely Bulawayo, Matabeleland South, Manicaland, 

Midlands, and Masvingo. Table 2 shows the characteristics of the participants recruited in this 

study in both the rural and urban communities. The majority of the study participants (67%) 

were from the rural communities. Similarly, the last national census showed that 67% of the 

country’s population is in the countryside (73). The participants were mostly adults with an 

average age of 40.7 years (95% CI 39.5 – 42.0), and most of them were women (72%). There 

was no significant age differences among individuals from rural and urban communities. 

However, as expected participants from the countryside were more likely to be female (p-value 

0.005). 

 

Participants from urban areas had higher levels of education (p-value <0.001). They were also 

more likely to be formally employed compared to their rural counterparts who reported being 

unemployed or self-employed (p-value 0.001). Most of the participants (69%) were married. 
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Nonetheless, there was a significant difference in marital status between urban and rural areas 

(p-value <0.001) with higher divorce rates observed among the urban dwellers. As expected 

participants from the urban areas where more likely to have a better socioeconomic status (p-

value <0.001). 

 

Significant differences between religious affiliations were noted in these two communities (p-

value <0.001). Most participants that belonged to Apostolic sects were from rural areas (72%). 

Manicaland (27%) and Bulawayo (23%) provinces combined contributed half of the 

participants. Unlike in Bulawayo, the majority of participants from each of the other provinces 

were predominantly from rural communities (p-value <0.001).   

 

Over 90% (570/631) of the people I recruited had heard of TB before. Participants from urban 

communities were more likely to have heard of TB compared to those from rural areas (p-value 

< 0.05). In total, 80% (497/623) of the participants knew of someone who had been treated for 

TB, and this was more common among participants from rural than urban communities (OR 

1.60; 95% CI 1.01 - 2.57). There was no significant difference in the proportion of people who 

had received information on TB between rural and urban communities. Table 2 summarises 

my findings on the demographic, religious and socioeconomic characteristics of the 

participants. 
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Table 2: Characteristics of study participants 

Variable Rural 

N=419 (67%) 

Urban 

N = 210 (33%) 

Age (years)*  41.7 (40.2 – 43.2) 39.0 (37.0 – 41.1) 

Gender * 

Female 

Male 

 

287 (63) 

132 (75) 

 

116 (37) 

44 (25) 

Level of education** 
None 

Primary 

Secondary 

Tertiary 

 

30 (91) 

154 (70) 

223 (66) 

9 (28) 

 

3(9) 

65 (30) 

115 (34) 

23 (72) 

Employment status* 

Domestic worker 

Self employed 

Formally employed 

Unemployed 

Student  

 

14 (61) 

190 (73) 

15 (42) 

193 (65) 

7 (47) 

 

9 (39) 

70 (27) 

21 (58) 

102 (35) 

8 (53) 

Marital Status** 

Divorced 

Married 

Single 

Widowed 

 

18 (45) 

312 (71) 

41 (55) 

47 (63) 

 

22 (55) 

125 (29) 

34 (45) 

28 (37) 

Socio-economic status** 

Poorest 

Middle class 

Richest 

 

208 (99) 

172 (83) 

39 (18) 

 

2 (1) 

36 (17) 

172 (82) 

Religion** 
Apostolic sects 

Pentecostal churches 

Traditional churches 

Other groups 

None 

 

150 (75) 

112 (60) 

95 (58) 

33 (85) 

28 (72) 

 

49 (25) 

74 (40) 

70 (42) 

6 (15) 

11 (28) 

Province** 

Bulawayo 

Manicaland 

Masvingo 

Matabeleland South 

Midlands 

 

1 (1) 

129 (75) 

141 (99) 

65 (100) 

83 (78) 

 

143 (99) 

42 (25) 

1 (1) 

0 (0) 

24 (22) 

Proportion that know someone who had TB* 0.78 (0.74 – 0.82) 0.85 (0.80 – 0.90) 

Proportion who heard of TB before* 0.88 (0.85 – 0.92) 0.94 (0.91 – 0.97) 

Knowledge of TB** 

Poor 

Good 

 

220 (76) 

199 (59) 

 

69 (24) 

141 (41) 

Composite knowledge score on TB** 0.39 (0.37 – 0.41) 0.46 (0.44 – 0.48) 

*p-value <0.05; **p-value <0.001 
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3.2 Knowledge of TB 

The mean composite knowledge score was 0.41 ± 0.20, and it varied significantly across the 

five provinces (p-value <0.001). Bulawayo (0.47 ± 0.16) had the highest while Masvingo (0.31 

± 0.20) the lowest knowledge of TB. Figure 9 shows the knowledge scores across the five 

provinces. 

 

 
Figure 9: Knowledge scores across the five provinces 

 

3.2.1 Results from the univariate and multivariable logistic regression 

On univariate analysis knowledge of TB was much higher among those with a higher 

socioeconomic status compared to the poorest (OR 3.94; 95% CI 1.66 – 9.31). Similarly, 

participants from urban areas were more likely to have good knowledge of TB than individuals 

from the rural communities (OR 2.96; 95% CI 1.60 – 3.19), but this was not significant after 

Key 

µ - mean 

δ2 – standard deviation 
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controlling for other factors. The likelihood of having good knowledge of TB also varied 

among provinces on univariate analysis. Specifically, participants from Masvingo province 

were less likely to have good knowledge of TB compared to those from Bulawayo (OR 0.23: 

95% CI 0.14 - 0.38). Individuals who reported attending Pentecostal churches were more likely 

to have good knowledge of TB compared to those from the Apostolic sects (OR 1.53; 95% CI 

1.02 – 2.92) nevertheless this association was also not significant in the final adjusted model. 

Age, Gender, marital status, employment status and source of TB were all not significantly 

associated with good knowledge of TB on univariate analysis. Table 3 shows only the factors 

that are significantly associated with good knowledge of TB in either the univariate or 

multivariate analysis.  

 

Knowledge of TB was higher among the educated participants compared to the illiterate. More 

specifically, individuals that had attained a tertiary level education were six times more likely 

to have good knowledge of TB than the uneducated (AOR 6.86; 95% CI 1.82 – 25.9). 

Individuals who knew of someone who has/had TB were more than twice as likely to have 

good knowledge of TB than those who did not (AOR 2.67; 95% CI 1.71 – 4.17).  
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Table 3: Factors significantly associated with good knowledge of TB 

Variable Unadjusted Adjusted  

OR (95% CI) AOR (95% CI) 

Level of education 

None  

Primary 

Secondary 

Tertiary 

 

1.00 

3.68 (1.53 – 8.83)* 

4.84 (2.04 – 11.5)** 

16.1 (4.76 – 54.4)** 

 

1.00 

2.22 (0.85 – 5.77) 

2.51 (0.97 – 6.47) 

6.86 (1.82 – 25.9)* 

Socio-economic status 

Poor  

Middle class 

Upper class 

 

1.00 

1.38 (0.66 – 2.25) 

3.94 (1.66 – 9.31)** 

 

1.00 

1.05 (0.66 – 1.67) 

1.34 (0.67 – 2.67) 

Religion 

Apostolic sects  

Pentecostal churches 

Traditional Christian churches 

Other religious groups 

None 

 

1.00 

1.53 (1.02 – 2.92)* 

1.43 (0.94 – 2.16) 

0.53 (0.26 – 1.07) 

0.49 (0.24 – 1.01) 

 

1.00 

1.34 (0.86 – 2.10) 

1.39 (0.88 – 2.20) 

0.61 (0.28 – 1.34) 

0.55 (0.25 – 1.20) 

Province 

Bulawayo  

Manicaland 

Masvingo 

Matabeleland South 

Midlands 

 

1.00 

0.80 (0.50 – 1.27) 

0.23 (0.14 - 0.38) ** 

0.64 (0.35 – 1.16) 

0.68 (0.41 – 1.14) 

 

1.00 

1.10 (0.55 – 2.19) 

0.56 (0.24 – 1.31) 

1.31 (0.53 – 3.27) 

1.08 (0.51 – 2.31) 

Rural/Urban location 

Rural  

Urban 

 

1.00 

2.56 (1.60 – 3.19)** 

 

1.00 

1.30 (0.66 – 2.54) 

Know someone who has/had TB  

No  

Yes 

 

1.00 

2.99 (1.98 – 4.52)** 

 

1.00 

2.67 (1.71 – 4.17)** 

*p-value < 0.05; **p-value < 0.001 

 

 

3.2.2 Results of logistic regression diagnostics 

I used graphical methods identify any influential observations that would affect my model (see 

figure 9). There were no significant outliers that would affect the interpretation of my 

regression coefficients in my data. I also tested the final model for any misspecification error 

using the linktest command after fitting the model in STATA. The test was insignificant (p-
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value 0.317) indicating that I did not leave out or include relevant variables in the final model. 

The Hosmer-Lemeshow post-estimation test for goodness-of-fit of the final model was carried 

out (69), and I did not see any evidence of a lack of fit (p-value 0.2884). The variables included 

in the final model did not have any multicollinearity as shown by the absence of very high 

standard errors. I confirmed this finding by looking at the tolerance and variance inflation factor 

(VIF) for the variables using the collin command in STATA (see Appendix F). 

 

Figure 10: Scatter plot of standardised Pearson residuals and good knowledge of TB 
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3.3 Knowledge and stigmatising attitudes towards TB 

3.3.1 Results from the univariate and multivariable ordinal logistic 

regression  

There were some individual and community-related factors that had statistically significant 

associations with stigmatising attitudes after doing univariate OLR. However, this association 

was not significant after adjusting for other variables. In particular, participants from urban 

areas had greater odds of having higher levels of stigmatising attitudes than those from rural 

areas (OR 1.86; 95% CI 1.39 – 2.60). Levels of stigmatising attitudes also varied significantly 

across provinces after doing univariate OLR. In particular, individuals from Masvingo (OR 

0.47; 95% CI 0.29 – 0.75) and Matabeleland South (OR 0.46; 95% CI 0.26 – 0.83) provinces 

were more likely to have lower levels of stigmatising attitudes than those from Bulawayo. 

Similarly, participants who reported attending Pentecostal churches (OR 1.56; 95% CI 1.04 – 

2.33) were more likely to have higher levels of stigmatising attitudes compared to the ones 

those from apostolic sects. The likelihood of having higher levels of stigmatising attitudes was 

also greater in participants from the upper socioeconomic class (OR 1.86; OR 1.39 – 2.60) 

than the poorest. 

 

More than half of my study participants (53%) had some level of stigma toward TB. There 

was no association between knowledge of TB and stigmatising attitudes (AOR 1.03; 95% CI 

0.75 – 1.43). The likelihood of having higher levels of stigma was significantly lower with 

advancing age (AOR 0.99; 95% CI 0.98 – 0.99). When compared to individuals from apostolic 

sects, those who belonged to other smaller religious groups (Muslim, African tradition, etc.) 

were more likely to have higher levels of stigmatising attitudes (AOR 2.29; 95% CI 1.12 – 
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4.69). Table 4 summarises my finding from OLR on the factors associated with stigmatising 

attitudes. 

 

Table 4: Factors associated with stigmatising attitudes 

Variable  Unadjusted Adjusted 

OR (95% CI) AOR (95% CI) 

Knowledge of TB  

Poor  

Good 

 

1.00 

 1.13 (0.83 – 1.54) 

 

1.00 

1.05 (0.75 – 1.46) 

Age 0.99 (0.98 – 0.99)* 0.99 (0.98 – 0.99)* 

Religion 
Apostolic sects  

Pentecostal churches 

Traditional churches 

Other groups 

None 

 

1.00 

1.56 (1.04 – 2.33)* 

1.04 (0.69 – 1.57) 

1.81 (0.92 – 3.57) 

1.13 (0.57 – 2.23) 

 

1.00 

1.33 (0.87 – 2.01) 

0.93 (0.60 – 1.43) 

2.29 (1.12 – 4.69)* 

1.19 (0.59 – 2.41) 

Province 

Bulawayo 

Manicaland 

Masvingo 

Matabeleland South 

Midlands 

 

1.00 

0.69 (0.44 – 1.08) 

0.47 (0.29 – 0.75)* 

0.46 (0.26 – 0.83)* 

0.63 (0.38 – 1.04) 

 

1.00 

0.98 (0.53 – 1.83) 

0.79 (0.34 – 1.72) 

0.87 (0.37 – 2.04) 

0.99 (0.49 – 2.01) 

Location 

Rural  

Urban 

 

1.00 

1.86 (1.39 – 2.60)** 

 

1.00 

1.17 (0.63 – 2.17) 

Socioeconomic status 
Poorest  

Middle third 

Upper class 

 

1.00 

1.42 (0.97 – 2.08) 

2.39 (1.63 – 3.53)** 

 

1.00 

1.26 (0.82 – 1.94) 

1.78 (0.93 – 3.41) 

*p-value <0.05; p-value<0.001 
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3.3.2 Results from the generalised structural equation model 

I used GSEM to identify the individual and community-related factors, directly and indirectly, 

associated with stigmatising attitudes toward TB (see figure 11). There was no statistically 

significant direct relationship between having good knowledge in TB and level of stigmatising 

attitudes (p-value 0.820).  

 

Advancing age directly resulted in a reduction in the likelihood of having higher levels of 

stigma (p-value 0.025). However, inderectly individuals with adancing age who had good 

knowledge of TB were more likely to have higher levels of stigma (p-value  0.034). In total, 

advancing age would increase the likelihood of having higher levels of stigma.  

 

Figure 11: GSEM on the association between good knowledge and stigmatising attitudes towards TB 

  
Key of variables 
Prov_msv – Masvingo province; LOE_2 – Secondary level of education; LOE_3 – Tertiary level of education; 

relTB – know someone who has/had TB; gdknow – good knowledge of TB; ses_upper – Upper SES class; 

ses_middle – Middle SES class; satt – stigmatising attitudes; REL_pent – Pentecostal churches; REL_trad – 

Traditional churches; REL_aposto – Apostolic sects  
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Table 5: Factors directly and indirectly associated with stigmatising attitudes from GSEM 

Variable Direct effects on 

stigmatising attitudes 

Indirect effects 

mediated by good 

knowledge of TB 

Total effects§ 

Coefficient 

(standard error) 

Coefficient 

(standard error) 

Coefficient 

(standard error) 

Good knowledge of 

TB  

0.038 (0.1654889) - 0.038 (0.1654889) 

Age -0.012 (0.0052877)** 0.014 (0.0065016)* 0.002 (0.0117893) 

Socioeconomic status 

Poorest 

Middle third 

Upper class 

 

- 

0.037 (0.1987424) 

0.807 (0. 2078371)*** 

 

 

- 

0.403 (0. 2058116)* 

 

- 

0.037 (0.1987424) 

1.21 (0.4136487) 

Religion 

Apostolic sects 

Pentecostal churches 

Traditional churches 

Others 

None 

 

-0.319 (0.1913671)* 

- 

-0.377 (0. 2030051)* 

- 

- 

 

- 

- 

0.382 (0.2211904)* 

 

-0.319 (0.1913671) 

- 

0.005 (0.4241955) 

- 

- 

*p-value <0.100; **p-value <0.050; p-value < 0.001 

§Total effects calculated as (indirect + direct pathway) 

 

Participants with an upper SES class were more likely to have higher levels of stigmatising 

attitudes (p-value <0.001). Similarly, indirectly people from the upper SES class were 

associated with higher levels of stigma towards TB (p-value 0.050). In total, participants from 

the upper SES were associated with higher levels of stigmatising attitudes towards TB. 

 

Certain religious groups, in particular, apostolic sects (p-value 0.096) and traditional churches 

(p-value 0.063) were directly associated with lower levels of stigmatising attitudes. However, 

indirectly participants from traditional churches with good knowledge on TB were more likely 
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to have higher levels of stigma (p-value 0.084). The total effect of being affiliated to traditional 

churches would increase the likelihood of having higher levels of stigmatising attitudes.
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Chapter 4 : DISCUSSION AND CONCLUSION 

 

This chapter will be a review of my most significant findings and what is in existing literature. 

I will also highlight some of the limitations of my study. In the last section, I will also state 

my conclusion on the association between knowledge and stigmatising attitudes towards TB 

as well as put forward recommendations for consideration in public health practice.  

 

4.1 Community knowledge of TB 

Most of the participants had heard of TB before, but sadly 12% and 6% of the rural and urban 

participants respectively had not heard of TB before. These high rates are particularly worrying 

for the National TB Program (NTP) and expose the inefficiencies or lack thereof in 

information dissemination on TB mainly to people from the rural areas. However, 80% of the 

participants knew of someone who has/had it. Such findings reflect how common TB is among 

Zimbabwean communities. It is thus not surprising that more than half of the participants had 

good knowledge of TB. Similar findings have been documented in studies carried out in other 

high burden African countries like Ethiopia (38, 74).  

 

There was significant variation in community knowledge of TB across the five provinces. In 

particular, participants from Bulawayo province (0.47 ± 0.16) were more informed about TB 

than those from Masvingo (0.31 ± 0.20). Information from the NTP shows that Bulawayo also 

has significantly higher provincial notifications than Masvingo. And from my analysis, 

knowing someone who has/had TB meant that someone was more likely to have good 
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knowledge of TB. The provincial variation could be a result of the better quality of TB services 

accessed in the city compared to rural areas as observed in studies conducted in Nigeria (75) 

and South Africa (76). Most participants from Bulawayo were from urban settings while those 

from Masvingo were from rural communities.  

 

From my univariate analysis, individuals from urban areas had better knowledge of TB. These 

findings are consistent with results from a study carried out in Pakistan (48). Differences in 

sociocultural beliefs and access to care between rural and urban communities may in part 

explain these findings. In addition, participants from the urban areas had a higher SES and 

were more educated than the rural fork. My univariate analysis showed that participants with 

a higher SES have better knowledge of TB than the poorest. These findings are also quite 

consistent with has been reported in other settings (43). Also, participants from the urban areas 

were more educated than their counterparts. Having attained higher levels of education in 

particular university degree was associated with a more than six times better knowledge of TB 

when compared to the uneducated. The differences could be attributed to the increased level 

of awareness and understanding that is typical of educated individuals. These findings are also 

similar to what has been reported in studies from Pakistan (44, 48). 

 

Some sociocultural factors have been reported to affect community knowledge of TB. A 

systematic review carried out by Chang et al. (46) highlighted how religious and cultural 

beliefs influence how individuals perceive TB. Similarly, my findings show that having good 

knowledge of TB varied across religious affiliations. In particular, participants that confess to 
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attending Pentecostal churches were better informed than those who belonged to apostolic 

sects. Some studies from Zimbabwe have also shown that the apostolic sects have low uptake 

and/or high levels of misinformation around conditions that are of public health importance in 

the country (77-79). Most of these studies, however, focused on HIV, maternal and child health 

issues but none of them had explored their involvement in TB. Our findings are unique in that 

they also show how ignorant individuals who confess being affiliated to apostolic sects are 

regarding TB. 

 

Surprisingly, some individual and community-related factors that were investigated were not 

associated with good knowledge of TB. My study showed that gender was not associated with 

good knowledge on TB in our setting. This is in contrast to what was reported in Ethiopia (38) 

and India (47). Similarly, other factors like age, marital status, employment status or source of 

TB information were not associated with good knowledge of TB. In contrast, one study from 

India reported that individuals who got their TB information from radios had better knowledge 

on TB (47).  

 

4.2 Stigmatising attitudes towards TB 

More than half of my study participants had some form of stigmatising attitudes towards TB. 

The results are very consistent with observations made in in some countries as well (28, 56). 

My initial hypothesis was that individuals who are well informed about TB would have lower 

levels of stigmatising attitudes towards it. Surprisingly, my results show no association 

between knowledge of TB and stigmatising attitudes towards it. Put simply, stigma towards 
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people affected by TB is not a result of a lack of knowledge by communities on what causes 

TB, how it is transmitted, prevented, treated or cured. Similar observations were reported in a 

study conducted in India with more than 4,500 participants from mostly rural communities 

(45). As such, current approaches to reducing stigma towards individuals affected by TB 

through various community awareness interventions may not be sufficient. A comprehensive 

package that considers several sociocultural factors closely linked with stigma also needs to be 

considered. 

 

TB is a social disease (30), and addressing stigma requires a deeper understanding of the 

religious, demographic and socioeconomic factors associated with it. This study showed that 

people from urban settings were more likely to have higher levels of stigma than those from 

the rural areas. This is in contrast to findings from a study done in India where stigmatising 

attitudes were more common among rural participants (45). To add to this, provinces that were 

predominantly rural like Masvingo and Matabeleland South had lower levels of stigma 

compared to Bulawayo which is mostly urban. Participants from the upper class, with a better 

socioeconomic status, were associated with higher levels of stigma in my study. Evidence has 

shown that TB affects mostly the poor and underprivileged communities (8, 80). This close 

linkage between TB and poverty may be the reason why individuals from the upper class 

stigmatise those affected by it. However, one study from Zimbabwe had contrasting results on 

stigma towards HIV which was reported to be higher among the poorest (81). 
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The likelihood of having higher levels of stigmatising attitudes towards TB decreased with 

advancing age among my study participants. These findings are in contrast to what was 

observed in a study carried out in Sudan were older people had more stigma (82). Also, there 

seemed to be some association between stigma and religion. Religion has been well 

documented to closely influence stigma for other disease related to TB like HIV in Zimbabwe 

(83, 84).  

 

Findings from my study also allowed us to interrogate further the direct and indirect factors 

that are associated with stigmatising attitudes using GSEM. As shown in the OLR, advancing 

age had a direct associated with lower levels of stigmatising attitudes. What was however 

interesting was that advancing age even in individuals with good knowledge of TB (indirect 

effect) was associated with higher levels of stigma (p <0.05). In contrast, SES specifically the 

upper class had a direct and indirect association with higher levels of stigmatising attitudes. In 

other words, those form the upper SES class had higher levels of stigma regardless of their 

knowledge of TB. In addition, religious affiliations had a direct and indirect relationship with 

stigmatising attitudes. In particular, participants who confessed belonging to apostolic sects 

and traditional churches have lower levels of stigma. Surprisingly, participants from traditional 

churches with good knowledge on TB also had higher levels of stigma. 

 

Literature that has used structural equation models to determine the direct and indirect factors 

associated with good knowledge of TB and stigmatising attitudes is currently scarce. However, 

findings from both OLR and GSEM agree in that there is no association between good 
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knowledge on TB and stigmatising attitudes towards it. These findings are in stark contrast to 

results that used a similar approach to determine direct and indirect factors associated to the 

knowledge of HIV and stigma (85).  However, a study which was done in India also showed 

no association between knowledge of TB and stigmatising attitudes (45). In addition to what 

we already know from India, our study clearly showed that other demographic, socioeconomic 

and religious factors also, directly and indirectly, influence an individual’s level of 

stigmatising attitude towards TB. Further to that, good knowledge on TB among people with 

advancing age, from the upper SES class and those who confess to affiliating to traditional 

churches are associated with higher levels of stigmatising attitudes. A few authors concur with 

this significant finding and as such addressing community knowledge alone does not 

sufficiently address the high stigma towards people affected by TB (27, 45, 59, 61, 63, 86). 

More studies that explore in greater detail some of the other sociocultural factors that drive 

community stigma towards people affected by TB in Zimbabwe will need to be carried out. 

Such information is useful in the planning and implementation of public health interventions 

that address knowledge of TB and stigmatising attitudes towards it. 

 

4.3 Strengths and Limitations 

I used secondary data that was collected only from participants that had been at home during 

the time interviewers conducted the home visits. This limited my choice of the variables I had 

in particular for determining participant’s level of stigmatising attitudes. More variables than 

what I used for my study have been used in similar by other authors (45) but were not collected 

in the primary study. The study also had selection bias as there were opinions from people 
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engaged in other activities away from home during the time of the interviews. As such, the 

views from the participants of this study may not represent the opinions of those not 

interviewed. Fortunately, the recruitment of the participants was however randomised, and this 

would reduce the likelihood of bias. The primary study also did not collect qualitative 

information from community leaders who are key opinion makers in most communities. A 

mixed methods study would have been very beneficial and help unpack some of our findings. 

Such data could have been collected through focus group discussions or other means and could 

have helped to explain my findings better.  

 

The study findings are generalizable to all the communities in Zimbabwe. I sampled from five 

of the ten provinces in the country. Both rural and urban communities were also represented 

among the study participants. Furthermore, the study had a statistically significant power. 

Also, in addition to regression models I used GSEM to thoroughly interrogate both the direct 

and indirect factors associated with stigmatising attitudes. I was also able to generate latent 

variables on aspects that are difficult to objectively measure through statistically significant 

methods.  

 

To the best of my knowledge, it is the only study that has been done thus far to document the 

association of knowledge of TB and stigmatising attitudes among communities in Zimbabwe. 

This is particularly important because there is scarce literature on this matter in the country. 
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4.4 Conclusion 

High stigma and poor knowledge of TB are some of the major reasons for delays in seeking 

care for TB services as well as poor treatment outcomes for those affected. As such addressing 

these challenges is very crucial for a high burden country like Zimbabwe. I did not find any 

association between good knowledge of TB and stigmatising attitudes towards it. However, 

some demographic and sociocultural factors like age, religion and socioeconomic status are 

directly and indirectly associated with stigmatising attitudes towards TB. Although the greater 

majority of people in communities from the five provinces had a good knowledge of TB, sadly 

high levels of stigmatising attitudes also exist.  

 

4.5 Recommendations 

I propose the following recommendations for consideration based on my findings; 

 Some religious, socioeconomic and demographic factors were demonstrated to 

influence the likelihood of having good knowledge of TB and high levels of 

stigmatising attitudes. Primary health interventions to address community’s knowledge 

of TB and reduce stigma towards those affected should consider their target audience’s 

age, education, SES, religion in their design and implementation approach. Masvingo 

province with the lowest knowledge of TB should be a top priority for such 

interventions 

 My findings did not show any association between knowledge of TB and stigma 

towards those affected by it. However, I did not collect any qualitative information that 
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could help better explain these findings. More studies are needed to assess this in 

greater detail. 
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APPENDIX  

A. Syntax and output on power computation from STATA 

Syntax:  
power oneproportion 0.29 0.71, test(wald) n(634) continuity 

 

Output: 

Estimated power for a one-sample proportion test 

Wald z test 

Ho: p = p0 versus Ha: p != p0 

 

Study parameters: 

 

 alpha = 0.0500 

 N = 634 

 delta = 0.4200 

 p0 = 0.2900 

 pa = 0.7100 

 

Estimated power: 

 

 power = 1.0000 
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B. REDCap data collection tool 

 



 

4-C 

  



 

4-D 

 
 



 

4-E 

  



 

4-F 

 
 



 

4-G 

 
 



 

4-H 
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C. Syntax and output of final logistic regression model 

 

 

                                                                                       

                _cons     .1759309   .1174044    -2.60   0.009     .0475672    .6506934

                       

            Midlands      1.081202   .4190594     0.20   0.840     .5058158    2.311113

    Matabelend South      1.313502   .6118206     0.59   0.558     .5271652    3.272765

            Masvingo      .5596855   .2434616    -1.33   0.182     .2386018    1.312848

          Manicaland      1.099106   .3861732     0.27   0.788     .5520373    2.188321

                 prov  

                       

               Urban      1.296151   .4439712     0.76   0.449     .6623586    2.536402

                  LOC  

                       

            Tertiary      6.860966   4.648176     2.84   0.004     1.818495    25.88561

           Secondary      2.509186   1.211665     1.91   0.057     .9738557    6.465037

             Primary      2.216881   1.082421     1.63   0.103     .8513975    5.772349

                  LOE  

                       

                 Yes      2.665919   .6069521     4.31   0.000     1.706291    4.165247

                relTB  

                       

                None      .5513916   .2194502    -1.50   0.135     .2527479    1.202909

        Other groups      .6080931   .2458791    -1.23   0.219     .2752907    1.343225

Traditional churches      1.389414   .3245043     1.41   0.159     .8790818    2.196008

Pentecostal churches      1.343611   .3066878     1.29   0.196      .858977    2.101676

                  REL  

                       

             Richest      1.336354   .4708724     0.82   0.411     .6698777    2.665922

        Middle class      1.053489   .2475394     0.22   0.824      .664695    1.669698

                 Uses  

                                                                                       

               gdknow   Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                                       

Log likelihood = -378.43208                       Pseudo R2       =     0.1016

                                                  Prob > chi2     =     0.0000

                                                  LR chi2(15)     =      85.56

Logistic regression                               Number of obs   =        611

Iteration 4:   log likelihood = -378.43208  

Iteration 3:   log likelihood = -378.43208  

Iteration 2:   log likelihood =  -378.4325  

Iteration 1:   log likelihood = -378.63499  

Iteration 0:   log likelihood = -421.21135  

. logit gdknow i.Uses i.REL i.relTB i.LOE i.LOC i.prov, or



 

4-J 

 

D. Ordinal logistic regression model 

                                                                                        

                /cut2      3.95403   .5273542                      2.920435    4.987626

                /cut1    -.2331347   .4460327                     -1.107343    .6410733

                                                                                       

             Richest      1.778749   .5905786     1.73   0.083      .927896    3.409807

        Middle class      1.258582   .2775116     1.04   0.297     .8169503    1.938955

                 Uses  

                       

               Urban        1.1704   .3701452     0.50   0.619     .6297049     2.17536

                  LOC  

                       

            Midlands      .9966655   .3566923    -0.01   0.993     .4942157    2.009936

    Matabelend South      .8662253   .3785759    -0.33   0.742     .3678078     2.04005

            Masvingo      .7923288   .3136765    -0.59   0.557     .3646882    1.721429

          Manicaland      .9825792   .3121543    -0.06   0.956     .5271697    1.831406

                 prov  

                       

                None      1.186548   .4280485     0.47   0.635     .5850778    2.406341

        Other groups       2.29354   .8370808     2.27   0.023     1.121607    4.689992

Traditional churches      .9277164   .2047749    -0.34   0.734     .6019072    1.429885

Pentecostal churches      1.326777   .2819534     1.33   0.183     .8748004    2.012272

                  REL  

                       

                  age     .9879107   .0053429    -2.25   0.025     .9774942    .9984383

                Good      1.046682   .1792586     0.27   0.790     .7482295    1.464181

               gdknow  

                                                                                       

                 satt   Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                                       

Log likelihood =  -468.3733                       Pseudo R2       =     0.0357

                                                  Prob > chi2     =     0.0009

                                                  LR chi2(13)     =      34.69

Ordered logistic regression                       Number of obs   =        628

Iteration 3:   log likelihood =  -468.3733  

Iteration 2:   log likelihood = -468.37332  

Iteration 1:   log likelihood = -468.42207  

Iteration 0:   log likelihood =  -485.7183  

. ologit satt i.gdknow age i.REL i.prov i.LOC i.Uses, or



 

4-K 

 

E. Ethics clearance certificate 

 

 



 

4-L 

 

F. Test for multicollinearity among variables in the final LR 

model 

 

 

 

 

 

 

 Det(correlation matrix)    0.2985

 Eigenvalues & Cond Index computed from scaled raw sscp (w/ intercept)

 Condition Number        18.6542 

---------------------------------

    7     0.0171         18.6542

    6     0.0524         10.6667

    5     0.0755          8.8879

    4     0.1522          6.2620

    3     0.2201          5.2061

    2     0.5161          3.4002

    1     5.9665          1.0000

---------------------------------

        Eigenval          Index

                           Cond

  Mean VIF      1.50

----------------------------------------------------

      prov      1.58    1.26    0.6344      0.3656

       LOC      2.06    1.43    0.4864      0.5136

       LOE      1.08    1.04    0.9218      0.0782

     relTB      1.02    1.01    0.9806      0.0194

       REL      1.01    1.01    0.9853      0.0147

      Uses      2.26    1.50    0.4429      0.5571

----------------------------------------------------

  Variable      VIF     VIF    Tolerance    Squared

                        SQRT                   R-

  Collinearity Diagnostics

(obs=611)

. collin Uses REL relTB LOE LOC prov


