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DEFINITION OF TERMS 
 

Universal TB screening is defined, in this study, as screening for TB symptoms in everyone 

visiting health facilities as soon as they arrive. 

TB screening is defined as the identification of symptomatic patients who may be suspected 

of having active TB by using the TB screening checklist provided in the TB management 

guidelines 2014, or any other checklist that the health facility may have adapted to suit their 

needs. 

Feasibility “is the extent to which a new treatment, or innovation, can be successfully used or 

carried out within a given setting” (1). In this study, we define feasibility as the extent to which 

screening for TB in everyone presenting at a health facility is perceived as being practical for 

routine practice and can be successfully carried out given the limited resources within 

government PHC clinics in the City of Johannesburg. 

Acceptability “is the perception among implementation stakeholders that a given treatment, 

service, practice, or innovation is agreeable, palatable, or satisfactory” (1). In this study we 

define acceptability as the extent to which screening for TB symptoms in everyone presenting 

at a health facility is well-received by health providers, meaning that health providers approve 

and welcome the universal TB symptom screening guidelines. 

 

 

 

 

 

 

 

 

 
 



 

xi 
 

ABSTRACT 
 

Background: TB is an airborne disease that is of great public health importance as every living 

individual is at risk of infection. Despite TB being a preventable and curable disease, health 

providers and patients attending healthcare facilities remain at an increased risk of exposure to 

the disease. This is as a result of the poor implementation of the TB infection prevention and 

control measures, despite these having been recommended by the National Department of 

Health and WHO. Particularly, screening for TB symptoms in everyone entering health 

facilities as soon as they arrive has been identified as one of the first lines of defence against 

the spread of the disease. The primary aim of screening all who visit health facilities as soon 

as they arrive is to assist health providers with early identification, diagnosis and treatment of 

TB suspects, however, studies show that this is not routinely practised. Moreover, many 

patients attending health facilities are often missed as TB cases despite reporting TB symptoms. 

Two probable explanations for the poor adherence to the guidelines are that the guidelines 1) 

are not perceived as feasible and 2) they are not acceptable to health providers. However, this 

has not been investigated as many feasibility and acceptability studies are usually conducted 

prior to implementation. Therefore, this study contributes to the Implementation Science 

literature by investigating the perceived feasibility and acceptability of the guidelines to screen 

all patients for TB symptoms as soon as they arrive at health facilities. 

Methods: Data were collected in 14 primary healthcare facilities in the City of Johannesburg 

district. Within these facilities, 69 health providers who have ever been involved in screening 

patients for TB symptoms were approached and they consented to participate in the study. A 

survey was developed and administered via the REDCap application to collect health 

providers’ characteristics, organisational facilitators and guidelines characteristics. Two 

outcome variables, feasibility and acceptability scores, were measured using the Feasibility of 

Intervention Measure (FIM) and the Acceptability of Intervention Measure (AIM) scales which 

are measured on a four-item, five-point Likert scale and they have been validated and deemed 

reliable. Composite scores of feasibility and acceptability were estimated and the scores ranged 

from 4, the lowest score possible, to 20, the highest score possible. This meant that the data 

were censored, and for this reason, Tobit regression models were fitted to examine factors 

influencing health provider’s perceived feasibility and acceptability of the guidelines to screen 

for TB in everyone entering the health facility. This analysis was conducted in STATA 15 and 

effects were considered statistically significant at p<0.05. 
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Findings: A total of 69 health providers who have ever screened patients for TB symptoms 

consented to participate in this study, of whom the majority (83%) were females; the median 

age was 40 years (IQR 34 - 47) and most (62%) were professional nurses. The majority (62%) 

of the health providers indicated that they were aware of both the IPC guidelines and the TB 

management guidelines, with 71% having been trained in at least one of the guidelines, 

however, less than a quarter (20%) of the participants reported to screening patients 

immediately after arriving at the facility. Overall, the guidelines to screen patients for TB 

symptoms were perceived as being feasible and acceptable with both scales having a median 

score of 16 or 80%. Having a postgraduate degree, having positive attitudes towards the 

guidelines, having ever been trained on at least one of the guidelines and the clinic having at 

least one of the guidelines available were significant predictors of an increase in acceptability, 

while having positive attitudes towards the guidelines was the only significant predictor of an 

increase in perceived feasibility. On the other hand, an increase in age, being female and 

receiving little or no help from management were significant predictors of a decrease in 

acceptability of the guidelines, while receiving little to no help was the only significant 

predictor of a decrease in perceived feasibility of the guidelines. 

Conclusion: Screening for TB in every patient who enters the health facility is one of the 

important strategies to control and eliminate TB. While health providers in this study perceived 

the guidelines to screen for TB symptoms in all who enter the facility as feasible and 

acceptable, this still did not translate into routine practice with fidelity as most health providers 

report to only screening patients at least an hour after arrival. This, therefore, reveals that while 

feasibility and acceptability may not be significant barriers towards implementing these 

guidelines, receiving little to no help when one is overwhelmed may indicate the conditions 

that most health providers are working under, that is high patient loads and short-staffed 

facilities. Therefore, there is a need to restructure where patients are screened for TB 

symptoms, provide training to those who screen these patients and also develop strategies that 

will leverage on the fact that health providers perceived these guidelines as feasible and 

acceptable to ensure that they routinely practise screening patients for TB immediately after 

arrival.
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FACTORS ASSOCIATED WITH THE FEASIBILITY AND 

ACCEPTABILITY OF UNIVERSAL TB SCREENING IN 

PRIMARY HEALTHCARE CLINICS IN JOHANNESBURG. 

 

 

 

CHAPTER ONE: INTRODUCTION 
 

1.1. Introduction 
The primary aim of this study was to measure factors influencing the feasibility and 

acceptability among health providers of screening for TB symptoms in everyone presenting in 

health facilities. This chapter provides an overview of the burden of TB globally and looks in 

more detail at the South African context. A review of the literature is also presented to provide 

an overall picture of work that has already been done and identify existing gaps. Furthermore, 

a conceptual framework used to guide this study is presented, followed by a problem statement 

and a justification of the significance of this study. Finally, this chapter concludes by presenting 

the questions and objectives that this study aims to address. 

 

1.2. Background 

1.2.1. Global burden of TB 

Tuberculosis (TB) is a respiratory disease commonly affecting the lungs which is caused by 

Mycobacterium tuberculosis, a bacteria that is primarily transmitted through the air (2). TB 

infection occurs when an infected person coughs or sneezes, and exhales droplet nuclei 

containing TB bacilli into the atmosphere, that is then inhaled by another person in the 

immediate surrounding (3). These droplets can remain in the air for several hours, and they 

thrive in damp and dark environments (3). Overcrowding and poor ventilation, especially in 

high prevalence settings, increase the risk of exposure, while delays in identifying, diagnosing 

and treating infected persons, increase the length of time that they are highly infectious (4).  

Globally, TB remains an infectious disease of great public health importance. This is because 

a person with undiagnosed and untreated active TB can infect 5 to 15 people within the first 

year of developing the disease (5). In 2018, an estimated 10 million people developed TB 

worldwide, which is equivalent to 132 cases per 100 000 population (5). While TB affects both 
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sexes including children, the highest proportion (57%) was estimated among adult men, 

followed by women of the same age who accounted for 32% of the overall cases and children 

below the age of 15 years accounted for 11% of the cases (5).  

TB continues to be one of the ten leading causes of death globally, despite it being preventable 

and curable. In 2018, 1.5 million people died of TB, with this total inclusive of 214 000 deaths 

among those with multi-drug resistant TB (MDR-TB)/ Rifampicin resistant TB (RR-TB) and 

251 000 deaths among human immunodeficiency virus (HIV) positive people (5). Of note is 

that HIV infection remains a profound risk factor for TB, with those living with HIV being at 

20 times the risk of developing the disease compared to the general population (6).  In 2018, 

862 000 HIV positive people were estimated to have developed TB globally, however, only 

56% of the cases were notified (i.e. the cases were reported to relevant health authorities which 

in turn reported them to the World Health Organization). This indicates challenges still faced 

by the health system to identify and diagnose TB in HIV patients, and also in the general 

population since only 70% of the 10 million estimated cases were notified in 2018 (5). 

In addition, drug-resistant TB continues to plague nations worldwide, with half a million new 

cases reported as being resistant to rifampicin, which is one of the first-line anti-TB drugs. The 

majority (78%) of those reported to be infected with RR-TB in 2018, were MDR-TB cases (5). 

Of much concern is that only 22% of all patients with MDR-TB were initiated on treatment, 

with just 54% of these patients successfully treated (7). This further perpetuates the risk of 

transmission to others and threatens global TB control.  

 

1.2.2. TB burden in the WHO African Region  

In low- and middle-income countries, TB maintains its position as the leading cause of 

morbidity and mortality (8). Among the 14 priority countries identified by the World Health 

Organization (WHO) as having a triple burden of TB, MDR-TB and TB/HIV coinfection, more 

than half of these countries were from the WHO African Region (3). Moreover, of the eight 

countries that have been reported to have accounted for two-thirds of the global total of TB 

cases in 2018, South Africa accounted for 3% of that total (5). Furthermore, estimates show 

that while most of the 30 high burden countries had between 150–400 TB cases per 100 000 

population in 2016-2017, Lesotho, Mozambique and South Africa among other countries had 

more than 500 TB cases per 100 000 population in that same year (6,9) and this still holds true 

to date. 
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1.2.3. South African TB epidemic 

Despite being one of the countries that has shown an impressive reduction in TB incidence 

over the past years, South Africa still has one of the highest burdens of TB and drug-resistant 

TB globally (5). Between 2006 and 2016, TB remained the leading cause of mortality in the 

country and is currently still one of the top ten causes of death, even though the number of 

deaths from the disease has progressively declined throughout the years (10,11).  

The South African TB epidemic is fuelled by the high burden of HIV, considering that the 

country houses one of the largest numbers of people living with the disease globally. Of the 

total number of people estimated to have developed TB in 2018, more than half (58.8%) were 

HIV positive (5). Overall, the total TB incidence rates in South Africa in 2018 were estimated 

at 520 cases per 100 000 population (which is equivalent to 301 000 people) and MDR/RR-TB 

incidence rates were estimated at 19 per 100 000 population.  

Moreover, drug-resistant TB remains a growing problem and a significant threat to efforts to 

eliminate TB in the country. This is especially because more than half of patients diagnosed 

with  XDR-TB is as a result of person-to-person or hospital-based transmission, rather than 

resulting from inadequate or poor adherence to treatment (12). As such, this increases the risk 

of exposure to everyone in contact with these people and most importantly those attending 

health facilities as they too have weakened immune systems. This is, unfortunately, a persistent 

problem that needs immediate attention, as mathematical models predict that in 2040, MDR-

TB and XDR-TB among the TB incident cases will increase by 5.7% and 8.5%, respectively, 

in the country if no action is taken to control the disease (13). 

 

1.2.4. TB infection prevention and control  

In response to the slow decline of TB incidence and rising rates of MDR-TB and XDR-TB, the 

National Department of Health (NDoH) established the National Infection Prevention and 

Control (IPC) guidelines for TB, MDR-TB and XDR-TB in 2015, based on international 

recommendations (14). These guidelines are efforts by the NDoH to reduce the risk of TB 

transmission in health facilities and other crowded settings, and further help the country move 

towards control of the disease. These guidelines are based on three levels of hierarchy of IPC 

measures, which include administrative control, environmental control and personal 

respiratory protection (14). Figure 1 below shows a graphical representation of this hierarchy. 
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The guidelines specify that administrative control measures should be prioritized in any setting, 

irrespective of resource availability (14). This is because, the primary objective of the 

administrative control measures is to prevent health providers, support staff and people 

attending health facilities from being exposed to TB. These control measures also aim to reduce 

the transmission of infection by encouraging prompt identification of TB suspects, diagnosis 

of those with active TB and ensuring that they are placed on treatment (15). Administrative 

control measures include TB symptom screening, patient education about TB and cough 

etiquette, separation or fast-tracking of confirmed TB cases, prompt diagnosis and treatment of 

TB and staff training (14).  

Specific to this study, is the administrative control measure focusing on TB symptom 

screening. According to the IPC guidelines for TB, MDR-TB and XDR-TB, all patients visiting 

a health facility should be screened for TB soon after arrival using the TB symptom screening 

tool, and a staff member should be designated for this task (14). Related to the IPC guidelines 

Figure 1: Hierarchy of Infection Prevention and Control measures as according to the NDoH 



 

5 
 

are the 2014 National Tuberculosis Management Guidelines (16). Although not as detailed as 

in the IPC guidelines, as the TB management guidelines aim to detect and treat any untreated 

TB that may be present in at-risk population, TB symptom screening of all patients visiting the 

facility is also recommended in these guidelines (16). Moreover, the symptom screening tool 

referred to in the IPC guidelines which health providers are to use to identify TB symptoms in 

patients is provided in the TB management guidelines. 

 

1.2.5. Effectiveness of symptom screening for ruling-out TB 

TB symptom screening is the main entry point to TB diagnosis and treatment. In high burden 

countries, TB symptom screening has increasingly become an acceptable method for ruling out 

active pulmonary TB, as it has been shown to have 73% sensitivity and a specificity of 76.5% 

(17). Moreover, for both HIV positive and HIV negative patients, acute and chronic cough, and 

unintended weight loss have been found to be independent predictors of the TB disease (18) 

with chronic cough showing a specificity of 94.3% (17). Mathematical models of TB 

transmission in South Africa, have also demonstrated that a combination of TB prevention 

strategies, including clinic-based TB symptom screening, can significantly reduce TB 

incidence and mortality by 55% and 72% respectively, by 2025 compared with the 2015 levels 

(19,20).  

 

1.2.6. Poor compliance with the guidelines in South Africa 

Regardless of the evidence, previous studies particularly those conducted in high burden 

countries, have shown that these guidelines are not being well implemented (21–29).  Even 

though South Africa contributes a substantial proportion of TB cases globally, and the City of 

Johannesburg (CoJ) is one of the cities with the largest absolute number of people with 

confirmed TB in the country (30), reports show that patients are still not being screened for TB 

as they enter health facilities. In particular, the 2016/2017 District Health Barometer report 

revealed that only 51.6% of people aged 5 years and older were screened for TB symptoms as 

they entered health facilities nationally (31). In the CoJ district, the percentage screened 

(57.6%) during the same period was slightly above the national average (31). Due to the poor 

performance and reporting of the TB symptoms screening, the 2016/2017 report recommended 

that all facilities rigorously implement and report TB symptoms screening in the following 

financial year (31). Although these percentages have since improved during the period 
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2017/2018 to 71.3% nationally and 81.2% in the CoJ district, these still fell short of the 90% 

targets set by the NDoH (32), implying that more still needs to be done.  

Additionally, poor compliance with the guidelines to screen patients for TB as they enter health 

facilities undermines any efforts made towards controlling and eliminating TB. The implication 

of poor compliance to guidelines is a delay in controlling and eliminating TB as a global public 

health problem as well as DR-TB. Consequently, treating and managing patients with DR-TB 

consumes an excessive amount of the country’s total annual TB budget (33). This could be 

prevented if health providers routinely screen patients for TB symptoms, as this serves as the 

first line of defence against the spread of any form of TB.  

 

1.2.7. Feasibility and acceptability among health providers 

While various studies have looked at factors related to the poor compliance with TB symptom 

screening, few studies have investigated the acceptability of these guidelines and the perceived 

feasibility of implementing these guidelines. Undoubtedly, health providers’ perceptions of the 

tasks they are meant to routinely carry-out, such as screening for TB symptoms in everyone 

entering health facilities, are important. This is because health providers play a critical role in 

translating guidelines into practice, as such, measuring the perceived feasibility and 

acceptability of these guidelines will help inform future development of strategies aimed at 

encouraging good infection control practices. 
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1.3. Literature Review 

1.3.1. Risk of TB infection among health providers 

Health providers in low resource countries play a critical role in delivering healthcare services 

to the population. However, their increased risk of nosocomial infections threatens the limited 

health workforce and fragile health systems. It has been well documented that TB infections 

disproportionately affect health providers more than the general population (34–36). In a 

summary review of studies by Uden and colleagues (34), health providers were found to be at 

twice the risk of having latent TB infection and 3 times at risk of developing active TB 

compared to the general population.  

The review also showed that health providers in high burden countries had 2.23 (95% CI, 1.37–

3.62) times the odds of having latent TB infection, and the risk was also high among those 

working in countries with a high burden of TB/HIV coinfection (34). In addition, studies 

conducted in South Africa have revealed that health providers who have previously worked in 

TB wards had an increased incidence (IRR 2.03; 95% CI, 1.11-3.71) of developing TB 

infection, and the risk was even greater (IRR 3.2; 95% CI 1.54-6.66) for those who were HIV 

positive (35,36). 

 

1.3.2. Missed TB cases at primary healthcare facilities 

The risk of TB transmission, especially to health providers, is perpetuated by a large number 

of undiagnosed and untreated individuals (37). The WHO Global TB report (2019) revealed 

that despite increases in the number of notified TB cases in 2018, 30% of the total TB cases 

still went unreported, undiagnosed or untreated (5,38). Likewise, a population-based study 

conducted in Northwest Ethiopia discovered that two-thirds of the cases with sputum smear-

positive TB were undiagnosed and as a result untreated (39).  

Missed TB cases still present a major obstacle to efforts to interrupt TB transmission. Of much 

concern is that a large number of patients presenting at health facilities for TB-related 

symptoms and/or for other health-related reasons are often missed as TB cases (22,24,40–42). 

A study conducted in primary health care (PHC) facilities in the Western Cape province, 

estimated a 5% prevalence of sputum positive TB in symptomatic patients who visited a health 

facility but remained unidentified (22). Furthermore, a similar study conducted in South Africa 

reported that a large proportion of patients exiting PHC facilities were missed as cases, with 

only those presenting at the facilities with multiple TB symptoms being likely to have their 

sputum requested (24).  
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At the same time, studies have also shown that patients who present at health facilities for 

reasons other than TB suspicion and HIV negative patients are less likely to be screened for 

and diagnosed with TB, even though they report having at least one of the TB symptoms 

(22,40). This is deeply troubling, as there are also gender disparities with regards to TB 

diagnosis in health facilities, and this presents a hindrance to early TB detection efforts (24,25). 

For instance, a study conducted in PHC facilities in the Western Cape, South Africa, revealed 

that more symptomatic males (77.2%) than females (63.3%) were asked to provide a sputum 

sample, even though females were more likely to seek care for their symptoms (25).  

Following the high prevalence of TB among people attending health facilities compared to 

those in the community (43),  Claassens and colleagues (22) have suggested that active case 

finding be conducted within healthcare facilities, since a considerable number of patients are 

still missed within these settings. Moreover, it has also been demonstrated that clinic-based TB 

screening could achieve a high overall population coverage, as 45% of people in a study 

conducted in the Western Cape reported having visited a clinic in the last 6 months (44). 

 

1.3.3. Adherence to TB Infection Control Measures and TB screening 

The goal of infection control, including TB symptom screening, is to improve the health of the 

population through the improvement in early detection, diagnosis and treatment of presumptive 

patients (23,45). Despite positive attitudes towards TB IPC measures, one of the main issues 

identified for delayed diagnosis of TB in patients is health providers’ poor adherence to TB 

guidelines (21,22,24–27,46). Previous studies have shown that TB screening of everyone 

entering health facilities is not routinely practised (29,47,48). Moreover, evidence from a study 

conducted in Uganda revealed that an alarming number of the participating healthcare facilities 

(46 of the 51)  did not screen for TB in all the patients entering the health facilities (29). While 

facilities reporting a high patient load in this study were more likely to screen patients for TB, 

this was however only done in consultation rooms and not as soon as these patients arrived at 

the facility (29). This revealed that coughing patients were not given priority as they were also 

observed to be waiting for long hours in the same queue as other patients (29). 

Another study conducted in Malawi found that of all the health providers interviewed, only 

34% reported screening patients at the health facilities (49). Similarly, a study conducted in 20 

TB care facilities in Nigeria revealed that infection control measures were hardly practised in 

most of these facilities, and patients were not being screened for cough upon arrival at the 
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hospitals (47). Likewise, a cross-sectional study evaluating infection control of drug-resistant 

TB in South African hospitals, found that health providers’ adherence to infection control 

varied greatly between healthcare facilities. However, overall infection control practices were 

poor, especially those related to administrative measures (27).  

A study conducted in Mozambican healthcare facilities found that not all the 29 participating 

facilities had guidelines for diagnosing and treating TB suspects and as such TB infection 

control was inadequate (50). However, unlike the study in Uganda (29), most (62%) of the 

departments in these health facilities attended to patients suspected of having TB first, and 

these patients were separated from other facility users (50). Similarly, a study conducted in 

South Africa found that 64% of the facilities with TB cases, separated infectious patients from 

the rest of the patients (35). On the other hand, while 80% of the facilities sampled in a study 

conducted in two districts in Kwa-Zulu Natal South Africa reported using the TB symptoms 

checklist, only one facility reported separating TB suspects from other patients (51).  

 

1.3.3.1.Discrepancies between what is reported and what is observed 

There were also discrepancies between what was reported by these facilities and what was 

observed by investigators. For instance, 60% of the facilities reported providing face masks for 

coughing patients, however, only 20% of these facilities were observed to consistently ensure 

that coughing patients wore face masks. Likewise, while 95% of the health facilities reported 

providing patients with coughing etiquette education, only 45% had health educational 

materials on cough hygiene displayed on the walls with only 20% of the health facilities 

providing continuous health education (47). A study conducted in South Africa also supported 

these findings, with discrepancies found whereby 63% of the health providers reported to 

separating coughing patients from non-coughing patients, however, only 26%  of facilities were 

observed to have separate waiting areas for presumptive TB patients (52,53). 

 

1.3.4. Key challenges to implementing IPC guidelines 

Poor adherence to TB guidelines is not the only reason for missed opportunities to diagnose 

and treat presumptive TB cases. Studies have shown that health system, contextual barriers and 

patient health-related behaviours are some of the factors that need to be addressed to facilitate 

infection control practices which will, in turn, assist countries to effectively reduce and 

eliminate TB transmission (21,29,42,46,54). 
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1.3.4.1. Inadequate infrastructure 

Studies conducted in South Africa, Uganda and Ethiopia revealed that health providers 

perceived limited or poor infrastructure as a barrier to implementing the TB IPC guidelines. 

This is because small or poorly laid out facilities led to congestion in some areas of the health 

facility, particularly the waiting rooms, coupled with the fact that these facilities did not have 

areas designated for TB patients to be screened privately or to be separated from other patients 

(21,23,42,47,48,52,54).  

 

1.3.4.2. Lack of training  

Health providers also indicated the need for TB-related training and clear standard operating 

procedures and standard of care documents to assist with routine screening (21,42,46,54). For 

instance, a study conducted in Mangaung in South Africa found that some health providers 

reported that they had never received any formal training on TB infection control, and when 

they did, there were long gaps between the training and refresher training (23). A cross-

sectional study conducted in Uganda among healthcare workers found that while most of them 

reported having positive attitudes towards TB infection control,  having never attended training 

was significantly related to negative attitudes towards TB infection control (55). 

 

1.3.4.3. Lack of and/ or conflicting guidelines 

A study conducted in South Africa found that while some health providers knew of the 

existence of TB guidelines in the health facilities, they were unaware of their content (42). 

Health providers also felt that the conflicting guidelines posed a major barrier for them to 

effectively practice infection control as there was confusion between numerous guidelines and 

policies. In addition, health providers also perceived these guidelines as not applying to their 

setting (23,42).  

 

1.3.4.4. Weak managerial support 

A study conducted in Nigeria reported that weak managerial support when it came to TB 

infection control affected the implementation of TB infection control guidelines (47). Health 

providers felt that management did not care about their health, hence there was limited support 

which further impeded the implementation of infection control measures (29,56). However, a 
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South African study noted that most managers also felt ill-equipped to provide support such as 

training for their staff (23,47).  

 

1.3.4.5. Attitudes of health providers 

Personal factors such as feelings of powerlessness and poor staff attitudes towards TB infection 

control impede the implementation of good infection control (23,48,52). A study in South 

Africa revealed that many health providers had negative attitudes towards TB-related work and 

as such infection control was left to those working with TB (29). Moreover, when it comes to 

TB symptom screening, health providers believed that screening was not useful due to its low 

yield for detecting TB positive patients (23,57).  

 

1.3.4.6. Structural inadequacies 

High staff turnover and staff shortages place a great burden on the few available health 

providers, especially in low resource settings. This causes the limited staff to prioritize tasks 

other than screening for TB, which is perceived as an added responsibility that is difficult to 

carry out and time-consuming (21,23,29,42,46–48,54). Health providers also reported lack of 

funding to buy personal protective equipment and poor compliance of the IPC measures by 

patients including refusing to practice coughing etiquette and to be separated, as additional 

obstacles impeding the implementation of TB infection control measures in the health facilities 

(29,42,47,56).  

 

1.3.5. Facilitators of TB infection control 

Despite there being barriers to implementing infection control measures such as screening for 

TB in all patients entering health facilities, studies have also shown that there exist some 

facilitators to implementing these guidelines.  

1.3.5.1.Knowledge and attitudes 

Knowledge and attitudes have been reported to be some of the important facilitators of TB 

prevention and control practices in health facilities. A study conducted in the Free State 

Province in South Africa found that high attitude scores and high knowledge scores facilitated 

good infection control practices with every unit increase in the attitudes score increasing good 

infection control practices by 1.09 times (CI: 1.016 – 1.169) and those with good knowledge 
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being 4.03 (CI: 1.550–10.469) times more likely to practice good infection control compared 

to those with poor knowledge (58).  

 

1.3.5.2. Training and availability of guidelines 

Training has also been found to be a significant predictor of TB-related knowledge which in 

turn facilitates good infection control practices (28,59,60). This is because through educational 

training about infection control, health providers are able to better understand the guidelines 

and as such, practise good infection control (61). Similarly, knowledge of the presence of a TB 

infection-control plan or policy within the health facility, and being aware of the national TB 

infection control guidelines, have been shown to be significantly associated with good TB 

infection control practices (28,48). Moreover, health providers with access to the TB infection 

control guidelines are more likely to be knowledgeable of its content and as a result, practice 

good infection control measures (28). 

 

1.3.5.3. Managerial support and experience 

Having a facility manager for a role model when it pertains to infection control, getting words 

of encouragement from management and receiving mentorship have been reported to 

encourage good TB infection control practices among health providers (23,54,61). Similarly, 

social support and reminders from peers to adhere to the guidelines also facilitate the 

implementation of good infection control (50,61). Likewise, human capital and experiences 

with working with TB have been shown to be an important predictor of infection control 

practices. A study conducted in the Western Cape, South Africa revealed that increases in the 

number of staff members facilitated good infection control practices (35). Also managing TB 

cases within the facility or having experience working in a TB clinic facilitated good infection 

control practices (35,60). 

 

1.3.6. Determinants of feasibility and acceptability 

According to Proctor and colleagues (1), for innovations such as the TB IPC guidelines to fully 

serve their purpose, that is to halt TB transmission in healthcare settings and the community at 

large, these guidelines need to be implemented well. However, this can only be achieved when 

individuals implementing them commit to continue using them as part of their routine practice 
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(62). Durlak and Dupree (63) also noted that for innovations to be implemented consistently, 

they need to work as intended and implementers need to see the benefit in using them. 

 

1.3.6.1.Factors influencing acceptability 

In their Conceptual Framework of Individual Innovation Acceptance in Organizations, 

Frambach and Schillewaert (62) pointed out that for organizational innovations to be 

incorporated and used successfully, individuals within the organisation must first accept them 

(62). This is important as the acceptability of the innovations by individuals will determine the 

innovation’s longevity and its utility within the organisation (62). Of note is that individuals 

within the organisation have the power to negatively or positively influence the process of 

implementation, hence it is crucial that whatever innovation is introduced into the organisation, 

it is acceptable to them (64). 

Acceptance of innovation, according to the framework, is based on perceived beliefs and 

affects (i.e. feelings/emotions) held towards it (62). These beliefs and affects are reflected in 

an individual’s attitudes towards the innovation which directly influences acceptance. Aarons 

(65), further notes that individual’s attitudes vary by educational level, work experience and 

organisational-level factors, what Frambach and Schillewaert (62) call external influences. 

These external influences are mediated by individuals’ attitudes and they include 

organizational facilitators, personal characteristics, personal innovativeness, and social usage 

(62) (see figure 2 for complete framework).  
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Figure 2: Conceptual Framework of Individual Innovation Acceptance in Organizations developed by Frambach 
and Schillewaert (2002) 

Over and above the factors identified by Frambach and Schillewaert (62) acceptability can also 

be influenced by structural, patient and innovation level factors (66). In their Multi-level 

framework predicting implementation outcomes, Chaudoir et al. (66) found that these three 

additional factors were significant predictors of implementation outcomes which needed to be 

considered. On the other hand, unlike Frambach and Schillewaert, Chaudoir et al. (66) 

identified attitudes as being an important factor, however, this was recognised as part of the 

individual characteristics rather than a separate factor as in Frambach and Schillewaert’s 

framework (62). 

For Proctor et al. (1), implementation outcomes play an important role in indicating 

implementation successes and processes. Acceptability and feasibility are two of the eight 

implementation outcomes identified by Proctor and colleagues (1). For the authors [(1)p67], 

acceptability is defined as “the perception among implementation stakeholders that a given 

treatment, service, practice, or innovation is agreeable, palatable, or satisfactory”. 

 

 

Figure 1: Conceptual Framework of Individual Innovation Acceptance in Organizations developed by Frambach and 
Schillewaert (2002) 
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Acceptability can be assessed either prospectively looking-forward or retrospectively looking-

backwards, from the viewpoint of both the implementing stakeholders or beneficiaries of the 

innovation (67). Furthermore, acceptability of innovations can be assessed at three different 

time points with reference to when they are delivered, for instance, pre-implementation, during 

implementation and post-implementation (1,67).  

 

1.3.6.2.Factors influencing Feasibility  

Proctor et al. [(1)p69] also defined feasibility “as the extent to which a new treatment, or an 

innovation, can be successfully used or carried out within a given agency or setting”. Its focus 

is primarily based on the practicality of the innovation given the available resources. This is 

important since feasible interventions are likely to promote evidence translation and 

sustainability of the innovation, ensuring that the benefits of the intervention are achieved. 

However, most studies assessing feasibility are more of feasibility/pilot studies rather than 

determinants studies. This is mainly because in most cases, feasibility is assessed during 

adoption, before scaling up of the innovation (1,68). Still, Proctor and colleagues (1) argue that 

feasibility as a concept can be brought up retrospectively as a potential explanation for the 

success or failure of the innovation (1).  

Bird et al. (69) realised the importance of systematically assessing the feasibility of 

implementation as this was a less explored area. Moreover, they found that in developing an 

evidence-based measure of the feasibility of implementing complex interventions, the 

characteristics of that intervention could be identified as either potential barriers or facilitators 

through which an intervention can either fail or succeed. In addition, Chaudoir et al. (66) also 

identified innovation level characteristics as one of the factors with a profound impact on 

implementation outcomes. 
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1.4.  Conceptual Framework 

This study was grounded in the Conceptual Framework of Individual Innovation Acceptance 

in Organizations (62), the Structural Assessment of Feasibility (SAFE) measure (69) and the 

Multi-level framework predicting implementation outcomes (66) to investigate health 

providers’ perceived feasibility and acceptability of the guidelines to screen for TB in all 

patients entering health facilities.   

Different aspects of the three frameworks were adapted and were further complemented by the 

literature to guide this study. As depicted in figure 3 below, perceived feasibility and 

acceptability of the guidelines are directly influenced by the health providers’ personal 

characteristics, including their attitudes towards the guidelines, organisational characteristics 

and guideline characteristics. The three factors directly influencing perceived feasibility and 

acceptability cut across at least two of the frameworks guiding this study. For instance, health 

providers’ personal characteristics are said to be significant predictors of acceptability of 

interventions in both the Conceptual Framework of Individual Innovation Acceptance in 

Organizations (62) and the Multi-level framework predicting implementation outcomes (66). 

Similarly, intervention characteristics referred to as guideline characteristics in this study, have 

also been shown to be significant predictors of implementation outcomes which include 

feasibility and acceptability by Chaudoir et al. (66) and Bird et al. (69). In addition, the above 

literature also informed this conceptual framework. 
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Figure 3: Conceptual Framework of Feasibility and Acceptability adapted from Frambach and Schillewaert (2002), 
Chaudoir et al (2013) and Bird et al. (2014). 
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1.5. Problem Statement 
Screening patients for TB as they enter health facilities or soon after arrival, to prevent and 

control the spread of TB infections to other attendees, should be part of routine practice, 

however, this is not the case. Failure to identify, diagnose and treat TB in patients, not only has 

severe consequences for the individual but entire communities, including health providers. The 

fact that health providers are at more than twice the risk of TB, MDR-TB and XDR-TB 

infections compared to the general population, should be a motivating factor for good infection 

control practices. However, the persistent burden of infections among these individuals is 

evidence that this is not regarded as a priority and is, therefore, a critical area that needs to be 

addressed. As such, this study assessed the perceived feasibility and acceptability among health 

providers of these guidelines, as the implementation of TB infection prevention and control 

measures greatly depends on them, especially at the PHC level (23). Beyond that, feasibility 

and acceptability of interventions are two of the determinants of implementation success (1) 

thus their investigation is of great value to the field of Implementation Science.  

 

1.6. Justification 
This study has identified several gaps in the literature with regards to the perceived feasibility 

and acceptability among health providers of the guidelines to screen for TB symptoms as soon 

as patients arrive at the health facility. Firstly, while much work has been done to understand 

barriers to implementing infection prevention and control measures, little effort has been put 

into studying TB symptom screening, and even less into looking at health providers’ perceived 

feasibility and acceptability of these guidelines as two probable explanatory factors for the poor 

adherence to implementing these guidelines.  

Furthermore, although many feasibility studies have frequently been conducted in preparation 

for randomised control trials and for scaling up new interventions, few studies have been 

conducted to assess feasibility, retrospectively, as a potential explanation for the success or 

failure of interventions. Additionally, in most of these studies feasibility has been measured 

using a checklist approach, giving consent rates, completion rates, linkage rates (70), rather 

than as a construct. This is understandable, as the purpose of a feasibility study is to assess the 

performance of the programme and whether that programme will work in the real world or not 

(68,70), however, this also limits other ways in which feasibility can be measured. 
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Likewise, studies that have assessed acceptability, most being qualitative studies, have not been 

able to measure the construct of acceptability, rather they have reported perceived barriers and 

or facilitators to implementation as a proxy of acceptability. Similarly, in quantitative studies, 

acceptability has been measured using indicators of acceptability such as “number of 

participants who agreed to be in the study”, or “completion rates” for example, rather than 

looking at the acceptability of the innovation as a construct derived from direct self-reported 

measures (70–73).  

This study, therefore, contributes to the Implementation Science literature by looking at 

feasibility retrospectively and quantifying both feasibility and acceptability as a concept rather 

than a proxy of these constructs. Furthermore, by using newly developed and sparsely used 

psychometric measures of implementation outcomes, the Acceptability of Implementation 

Measure (AIM) and the Feasibility of Implementation Measure (FIM), this study has been able 

to shed light on the reliability of these measures, while also demonstrating that they can be 

effectively used even when the study sample size is small. 

 

1.7. Research Question, Aim and Objectives 
 

1.7.1. Research Question 

What factors influence the feasibility and acceptability among health providers, of 

implementing the guidelines to screen for TB symptoms in everyone presenting at non-TB 

specializing clinics in Johannesburg? 

1.7.2.   Research Aim  

To investigate factors influencing the feasibility and acceptability among health providers, of 

the guidelines to screen for TB symptoms in everyone presenting at non-TB specializing clinics 

in Johannesburg in 2019. 

1.7.3. Objectives 

• Objective 1: To estimate the average feasibility and acceptability scores of screening 

for TB symptoms in everyone presenting at non-TB specializing clinics. 

• Objective 2: To examine factors associated with the feasibility score of screening for 

TB symptoms in everyone presenting at non-TB specializing clinics. 

• Objective 3: To examine factors associated with the acceptability score of screening for 

TB symptoms in everyone presenting at non-TB specializing clinics. 
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CHAPTER TWO: METHODS 
 

2.1. Introduction 
This chapter describes the methods that were used to answer the study question. It begins by 

reporting on the study design that was used, which is followed by a description of the study 

setting. The study’s population of interest, sampling approach and sample size are also 

specified. A detailed description of the instrument development, data management, including 

how the outcome variables were generated, and the data analysis plan are provided. This 

chapter ends by discussing ethical issues related to the conduct of the study.  

 

2.2. Study Design 
This study used a cross-sectional study design to collect primary data using standardized survey 

questionnaires. This design was chosen because of its feasibility and affordability considering 

the time and financial constraints (74,75). 

 

2.3. Study Setting 
This study was conducted in government primary healthcare clinics in the City of Johannesburg 

Metropolitan Municipality (CoJ) located in Gauteng Province, South Africa. The CoJ covers a 

total area of 1 645 km² and has an estimated population of about 5 007 000. It is one of the 

largest metros in Gauteng Province and the most densely populated city in South Africa, with 

a population density of 3 044 persons per km2 (31). The CoJ is further divided into seven health 

sub-districts (sub-district A-G) (31) and has a total of 108 clinics. The CoJ is a major economic 

hub in South Africa, characterised by high levels of migration, overcrowding, poor health status 

and poverty (76), all factors associated with the risk of TB exposure (4). HIV and TB remain 

a challenge in the CoJ with more than 600 000 people estimated to be living with HIV and it 

has the highest absolute burden of diagnosed pulmonary TB cases (17 361) and RR-TB (7.7 

cases per 100 TB cases) in the entire province (30,77). 
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Figure 4: Map of the City of Johannesburg District (image from the District Health Barometer 2016/2017) 

 

 

 

 

 

 

Figure 3: Map of the City of Johannesburg (image from the District Health Barometer 2016/2017) 
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2.4. Study Population 
Healthcare providers (including doctors, professional nurses, nursing assistants, nursing 

students, health promoters/community health workers and counsellors) working in non-TB 

specializing government primary healthcare (PHC) clinics who have ever screened patients for 

TB were the population of interest. These healthcare providers were selected to participate in 

the study, as they were viewed as having the relevant experiences of screening patients for TB 

and assumed knowledge of the guidelines.  

2.4.1. Exclusion Criteria  

Healthcare providers who had never screened patients for TB, those who were just visiting 

from other clinics or departments and those who had worked in the selected clinic for less than 

one month. 

 

2.5. Sampling Approach 
This study used a two-stage sampling approach. At the first stage, government non-TB 

specialising PHC clinics were randomly selected from a list of PHC facilities in the City of 

Johannesburg obtained from the Gauteng Province website                

(http://www.gauteng.gov.za/government/departments/health/services/clinics). This list of 

facilities had PHC facilities, satellite clinics and community health centres, however, for this 

study, only PHC facilities were included in the sampling frame. Thereafter, this list was 

imported into STATA and a random selection of 16 facilities was computed. Following the 

random selection, within each selected clinic all the healthcare providers involved in screening 

patients for TB were approached and invited to participate in the study.  

 

 

2.6. Sample Size 
The sample size was calculated as follows: We wanted a sample size that would allow us to 

detect as statistically significant at the 5% level a difference of 1 standard deviation in the mean 

acceptability (or feasibility) score between two equally sized groups, with 90% power. A 

sample of 23 per group (or a total of 46) would achieve this. However, this calculation does 

not take into account the effect of clustering within clinics. One simple way of taking account 

of such clustering effects is to inflate the sample size by the assumed design effect. Assuming 

a moderate design effect of 1.5 would inflate the required sample size to 1.5 X 46 or 69 in total. 

If we assume that each clinic has a minimum of 5 eligible staff members, then we would require 

http://www.gauteng.gov.za/government/departments/health/services/clinics
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14 clinics to achieve this sample size. We sampled 16 clinics in case there was a problem of 

facility-level non-response, and in fact two of the clinics were being refurbished and could not 

participate. 

 

2.7. Participant recruitments 
The study team went to the facilities to present the study to the facility managers and requested 

permission to conduct the study in their respective facilities. Once permission was granted by 

the facility manager, we requested them to point us to all the available health providers that 

screened for TB. We then approached all the identified health providers and explained the 

study.  

 

2.8. Instrument development and data collection 
The conceptual framework and literature review informed the development of the structured 

survey questionnaire used. The survey questionnaire comprised of 67 questions assessing 

feasibility, acceptability, health provider’s attitudes towards the guideline, perceptions of the 

guideline’s characteristics, organisational facilitators and health provider’s characteristics. 

Research electronic data capture (REDCap), which is a secure web platform for developing 

and managing online databases and surveys, was used to develop the study’s survey 

questionnaire (78). 

 

2.8.1. Quality Control 

During the development of the questionnaire on REDCap, quality control measures such as 

consistency checks, skip patterns, and range checks were incorporated into the application to 

improve the accuracy and completeness of the collected data. Furthermore, to ensure that key 

questions related to the outcome variables were answered, these questions were made 

compulsory on REDCap, and if not answered an error message was displayed on the screen. 

Before data collection commenced, the questionnaire was pretested for content relevance and 

ease of application and revised accordingly.  
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2.8.2. Data Collection 

Data for this study were collected between March and May 2019. The researcher and two 

research assistants visited all 16 randomly sampled clinics and found that two of the clinics 

were still under construction. Consequently, data were only collected in 14 of the 16 clinics. 

Data were collected electronically using the REDCap application which was downloaded on 

to mobile tablets. The survey questionnaire was designed in English, however, where necessary 

translations were provided by the research assistants during data collection. Experienced 

research assistants who all had at least a bachelor’s degree were trained on the aims of the 

study, ethics of conducting research and how to use the REDCap application and administer 

the survey. To reduce social desirability bias, the survey was self-administered, however, the 

research assistants or the researcher were always available to assist the participants if such 

assistance was requested. No personal identifiers were collected except for the clinics’ names 

which were assigned numeric codes during analysis. To minimize the number of questions 

skipped and to ensure good quality data, the research assistants or the researcher skimmed 

through the survey after the participant was finished and then saved the data.  

 

2.9.  Data Management 
Data were entered straight into the REDCap app during data collection and thereafter imported 

into STATA version 15 software for analysis. Before analysis on STATA, data were cleaned 

and where applicable variables were recoded for ease of interpretation. To ensure 

confidentiality, individual facility names were removed, instead, numeric codes were used in 

their place. 

 

2.9.1. Study Variables 

Data were collected on socio-demographic characteristics of healthcare providers, 

organisational facilitators which are the clinic characteristics facilitating the implementation of 

the guidelines, perceived characteristics of the guidelines based on the experiences of the 

healthcare providers, healthcare provider’s attitudes towards the guidelines, perceived 

feasibility of the guidelines and the acceptability of implementing the universal TB screening 

guidelines in the clinic. 
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2.9.1.1.Outcome Variable 

This study focused on two outcome variables. The first outcome of interest was self-reported 

perceived acceptability of the guidelines to screen for TB symptoms in everyone presenting at 

the clinic. With the guidance from Proctor and colleagues’(1) definition of acceptability, we 

defined acceptability as the extent to which screening for TB symptoms in everyone presenting 

at a health facility is well-received by health providers, this essentially means that health 

providers approve and welcome the universal TB symptom screening guidelines. Acceptability 

was measured using the Acceptability of Intervention Measure scale (AIM) developed by 

Weiner and colleagues (79). The AIM has four-items and each item is measured on a five-point 

Likert scale. The AIM as a measure of acceptability has been validated and is deemed reliable 

for measuring providers’ acceptance of evidence-based practice (EBP) (79). The questions 

used to measure acceptability in the AIM were adapted and are presented in table 1 below. The 

values of each item of the AIM ranged from 1 “strongly disagree” to 5 “strongly agree” with 

possible total scores per individual provider ranging between 4 (indicating low acceptability) 

to 20 (indicating high acceptability) (79). The acceptability score was generated by adding all 

the items for each participant, and this score was treated as a quantitative variable.  To measure 

the internal consistency of the scale, a Cronbach's Alpha was computed. This is because internal 

consistency is used to describe the extent to which items of a scale are closely related and 

measure the same concept, in our case, acceptability and feasibility (80). A Cronbach’s alpha 

ranging from 0.70 to 0.95 is deemed acceptable (80). 

 

Table 1: Acceptability of Intervention Measure (AIM) 

 Strongly 

disagree 

Disagree Neither 

agree nor 

disagree 

Agree Strongly 

agree 

1. Screening for TB in everyone who 

enters the clinic meets my approval. 
          

2. Screening for TB in everyone who 

enters the clinic is appealing to me. 
          

3. I like screening for TB in everyone who 

enters the clinic. 
          

4. I welcome screening for TB in everyone 

who enters the clinic. 
          

 

The second outcome of interest was the perceived feasibility of screening for TB in every 

patient entering the health facility. Adapting the definition of feasibility by Proctor and 
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colleagues (1), we defined feasibility as the extent to which screening for TB in everyone 

presenting at a health facility is perceived as being practical for routine practice and can be 

successfully carried out given the limited resources within government PHC clinics in the City 

of Johannesburg. Likewise, feasibility was measured using the Feasibility of Intervention 

Measure scale (FIM) developed by Weiner and colleagues (79). Similar to the AIM, the FIM 

is a four-item, five-point Likert scale measure of feasibility which has been validated and 

deemed reliable (79). The questions used to measure feasibility in the FIM were adapted and 

are presented in table 2 below. The scale values of the FIM also ranged from 1 “strongly 

disagree” to 5 “strongly agree”. The feasibility score was generated by adding all the items per 

individual participant to create a composite score. A Cronbach’s Alpha was computed to 

determine whether the items measured the same concept. The feasibility score was treated as a 

quantitative variable with a lower limit of 4 and an upper limit of 20, whereby 4 indicated poor 

perceived feasibility and 20 indicated that the guidelines were perceived to be feasible.  

 

Table 2: Feasibility of Intervention Measure (FIM) 

 

Strongly 

disagree 

Disagree Neither 

agree nor 

disagree 

Agree Strongly 

agree 

1. Screening for TB in everyone who 

enters the clinic is implementable. 
          

2. Screening for TB in everyone who 

enters the clinic is possible. 
          

3. Screening for TB in everyone who 

enters the clinic is doable. 
          

4. Screening for TB in everyone who 

enters the clinic is easy. 
          

 

2.9.2. Explanatory Variables 

This study collected data on several factors that have been shown to be important determinants 

of the provider’s perceived feasibility and acceptance of EPB. These included factors related 

to health providers' characteristics, organisational facilitators, guidelines characteristics and 

attitudes towards using the guidelines.  
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2.9.2.1.Health Providers’ Characteristics 

Health provider’s characteristics included socio-demographic factors such as sex, age, 

education, occupation, their work experiences and personal attributes such as attitudes. Health 

providers’ age, years of work experience and years working in the current clinic were self-

reported in years. Sex was reported as male coded “1” and female coded “2”. In the survey, 

health providers’ highest level of education was categorised into five categories, which 

included high school incomplete coded as 0, high school complete coded as 1, diploma coded 

as 2, degree coded as 3 and postgraduate degree coded as 4.  

Job title included three categories namely professional nurse coded as 0, mid-level healthcare 

workers coded as 1 and community health workers coded as 2. For the mid-level health 

workers’ category, multiple job titles which included nursing assistants, enrolled nurses, 

auxiliary nurses and nursing students were combined due to the small number of observations 

in individual categories e.g. nursing assistants. Mid-level health workers are defined as health 

professionals that have been trained for shorter periods as compared to nurses and doctors, and 

they have a restricted scope of practice and work under the supervision of professional nurses 

or other professionals (80). The questionnaire also asked about the term of employment, but 

due to the small number of observations in the categories “temporary” and “contract 

employment”, these two categories were combined, leading to a binary variable coded as 0 

permanent and 1 not permanent.  

Being aware of the IPC guidelines and the TB management guidelines were asked as separate 

questions in the questionnaire, however, these were combined in the analysis as one variable 

that illustrated whether the provider is aware of either the IPC guidelines or the TB 

management guidelines. This was done because both the guidelines address screening everyone 

entering the facility, therefore, if the providers were not aware of the IPC guidelines but were 

aware of the TB management guidelines, this would not have disadvantaged them in any 

manner since the same information is included in both the guidelines. This resulted in three 

categories, namely not aware of any of the guidelines (0), aware of one of the guidelines (1) 

and aware of both the guidelines (2).  

To measure attitudes towards the guidelines to screen for TB in everyone presenting at a health 

facility, the Evidence-Based Practice Attitude Scale-36 (EBPAS-36) adapted by Rye and 

colleagues (81) from the longer version EBPAS-50 developed by Aarons and colleagues (82) 

was used. This scale was deemed psychometrically strong and cross-culturally valid (81). The 

EBPAS-36 is a valid and reliable measure of health providers’ attitudes towards EBP (81). It 
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has 12 domains or subscales and 36 items measured on a five-point Likert scale that range from 

0 to 4. For this study, only five suitable subscales each comprising of three items were used. 

These included subscales on the requirement, appeal, openness, fit and burden scales. Overall, 

the adapted subscales resulted in a 15-item measurement of attitudes which was used in this 

study. Items measuring the burden subscale were reverse coded and a Cronbach alpha statistic 

was calculated in STATA. Attitude scores were generated by summing all the items for each 

health provider. Higher total scores indicated positive attitudes while lower scores indicated 

negative attitudes towards the guidelines to screen for TB in everyone entering the facility (81). 

 

2.9.2.2.Organisational Facilitators 

Eleven variables that are grouped as "organisational facilitators" were included in the analysis. 

The clinic names, which were assigned unique numerical codes, were used to adjust for 

clustering. The questions about ever been trained in IPC and/or TB management were asked 

separately but were grouped in the analysis with possible responses for these two questions 

coded as 0 never been trained in either of the guidelines and 1 trained in at least one of the 

guidelines. Furthermore, because one’s job description is provided by management upon 

signing an employment contract, the question that asked whether screening for TB symptoms 

was part of the health provider’s job description was included as an organisational facilitator 

factor, rather than personal characteristics and this was coded as 0 no and 1 yes. In addition, 

the question on when patients are screened was coded as 0 “immediately as they enter” 1” 

within 30 minutes of arrival” and 2 “1 hour or more after arrival”. The question of whether the 

provider knew if the clinic had a TB policy was coded as 0 “no” and 1” yes”. The questions on 

whether the IPC and TB management guidelines were available at the clinic were asked 

separately in the survey, however, these were combined in the analysis and coded as (0) none 

of the guidelines are available, (1) one of these guidelines is available and (2) both of these 

guidelines are available. Questions on whether the guidelines were shared with the health 

providers, whether they were made aware of new guidelines, and whether they received regular 

feedback on the performance of their work, had their workloads reduced when feeling 

overwhelmed and whether they received incentives apart from their salaries were categorised 

as “0” no/never, “1” sometimes and “2” yes/always (where applicable).  
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2.9.2.3.Characteristics of the Guidelines 

To measure characteristics of the guidelines, the Structural Assessment of FEasibility (SAFE) 

measure was adapted to formulate questions related to this construct. The SAFE scale is a 

psychometrically reliable and flexible 16-item scale of the assessment of the feasibility of 

complex interventions developed by Bird and colleagues in 2014 (69). The development of the 

SAFE scale was based on a focused literature review of Implementation Science that identified 

implementation barriers and facilitators related to the characteristics of an intervention (69). 

The SAFE scale comprises of eight facilitators and eight barriers of implementation, and due 

to the unequal weight placed on the importance of each barrier and facilitator, the authors 

recommend against using composite scores and suggest using ratings for individual items (69). 

For this study, only five relevant individual items were adapted and used to measure the 

guidelines characteristics. These included, whether health providers thought that screening 

everyone for TB required additional staff members, required additional training, required 

additional equipment to be available at the clinic, was time-consuming and whether the 

screening tool was easy to use. In the survey, these were rated on a five-point Likert scale, 

ranging from strongly agree (4) to strongly disagree (0).   

 

2.10. Data Analysis Plan 
To address the study question, the results were analysed according to the study objectives after 

computing summary statistics to describe the socio-demographic characteristics. The summary 

statistics were presented in a table, where continuous variables were summarised using medians 

with the interquartile range, while categorical variables were expressed as frequency 

distributions with percentages.  

 

Objective 1: To estimate the average feasibility and acceptability score of screening for 

TB in everyone presenting at non-TB specializing clinics. 

Composite scores of feasibility and acceptability were estimated by summing up the four items 

used to measure the constructs for each provider. A Cronbach’s Alpha was measured and for 

both feasibility and acceptability, the composite scores were graphically displayed in a 

histogram and boxplots to illustrate their distribution and this is presented in the appendices. 

In addition, the median feasibility and acceptability scores and their interquartile range (IQR) 

were presented. 
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Objective 2: To examine factors associated with the feasibility score of screening for TB 

in everyone presenting at non-TB specializing clinics. 

To examine factors influencing health provider’s perceived feasibility of the guidelines to 

screen for TB in everyone entering the health facility, univariable and multivariable Tobit 

regression models were fitted. This regression model was chosen due to its ability to estimate 

linear regression between variables when a continuous outcome variable is either left or right-

censored. Tobit regression models are also an appropriate statistical method to use when the 

outcome variable is a latent variable, meaning that it is not directly observed but derived from 

other observed variables (83). Specific to this study, this regression model was selected because 

the feasibility score can be viewed as censored data with a lower limit of 4 and an upper limit 

of 20. This means that an individual health provider can have the lowest possible score of 4 on 

the feasibility measure, but nothing below that and a high score of 20 and nothing above that. 

Furthermore, the feasibility score was not directly observed, rather the FIM scale was used to 

derive the outcome. Moreover, dependent on whether the guidelines are perceived as feasible 

or not, the feasibility score was likely to be skewed and as such, a Tobit regression model was 

an appropriate model as it adjusts for this skewness through censoring. These models were 

fitted in STATA, with the clustering effect adjusted for. To avoid overfitting the model, we 

employed a forward and backward elimination approach which removed the least significant 

variables one at a time until all the remaining factors were significant at the 25% level or lower. 

Furthermore, because of the effect of clustering on the models, only 13 terms (number of 

variables including their categories) could be fitted. As such, level indicators were not used on 

some of the ordinal scale variables with multiple categories, however, this was determined by 

how the model reacted to such variable.   Potential confounders such as age, sex and education 

were forced into the models and the 25% level of significance did not apply to them. The results 

were interpreted using coefficients as a measure of association with a 95% confidence interval 

(CI) and the estimates were considered statistically significant at p<0.05.    
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Objective 3: To examine factors associated with the acceptability score of screening for 

TB in everyone presenting at non-TB specializing clinics. 

Similar to what has been described in the statistical analysis plan for objective 2, univariable 

and multivariable Tobit regression models were also used to examine factors associated with 

health provider’s acceptance of the guidelines to screen for TB in everyone presenting at the 

health facility. This regression model was selected because acceptability score can also be 

viewed as censored data with a lower limit of 4 and an upper limit of 20. Acceptability is also 

a latent variable derived from the AIM scale. All the detailed information presented in the 

statistical analysis plan for objective 2 also apply for objective 3 analysis plan.  

 

2.11. Ethics 
This study was approved by the University of the Witwatersrand Human Research Ethics 

Committee (ref. M181159). Furthermore, permission to conduct the study was obtained from 

the National Department of Health and the Health District of Johannesburg. Regional and 

operations managers from the selected clinics were also contacted and informed of the study 

and they permitted us to conduct the study at their respective facilities. Information sheets 

detailing the study purpose and informed consents were given to health providers participating 

in the study to sign. Participation in the study was not expected to elicit traumatic experiences 

or cause harm. Furthermore, participation was voluntary, and the interviews were conducted at 

the selected clinics, therefore, no expenses were incurred from participating and as a result, no 

incentives or reimbursements were provided. For ethical purposes, health providers only took 

the survey during their tea and lunch breaks (free time), and in rare circumstances where they 

did not have any patients. 
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CHAPTER THREE: RESULTS 

 

3.1. Chapter Introduction 
The main purpose of this study was to investigate factors associated with the feasibility and 

acceptability scores of screening for TB in everyone presenting in primary healthcare facilities 

in the City of Johannesburg. This chapter, therefore, presents the findings of this study and 

begins by providing descriptive statistics of health providers’ personal characteristics, 

organisational characteristics and guideline characteristics. This is followed by an estimation 

of the feasibility and acceptability scores and lastly, an investigation of the factors associated 

with the feasibility and acceptability scores to the guidelines is presented. 

 

3.2. Description of the study participants 
This study was carried out in six of the seven health sub-districts in the City of Johannesburg. 

Sixteen government PHC clinics were randomly selected, however, two were excluded without 

replacement due to them being out of operation during data collection. Within the 14 

participating clinics, a total of 69 health providers were identified and all consented to 

participate in this study and completed the questionnaire. The minimum number of health 

providers that participated per facility was three, this was mainly in smaller and poorly staffed 

health facilities, while the maximum number was eight health providers.  

Health Facility Number of participants 

Health Facility 1 3 

Health Facility 2 5 

Health Facility 3 5 

Health Facility 4 4 

Health Facility 5 5 

Health Facility 6 4 

Health Facility 7 5 

Health Facility 8 5 

Health Facility 9 5 

Health Facility 10 5 

Health Facility 11 5 

Health Facility 12 8 

Health Facility 13 5 

Health Facility 14 5 

Total 69 

 



 

33 
 

3.2.1. Personal characteristics  

  

Table 3 below presents the participants’ characteristics. Of those who participated, the majority 

(83%) were females; the median age was 40 years (IQR 34 - 47) with the youngest participant 

being 22 years and the oldest being 66 years old. Among the 69 health providers, most (62%) 

were professional nurses. Furthermore, 44% of the health providers had a diploma and 13% 

had a postgraduate degree. The overall median years of work experience in the field of health 

was 10 years (IQR 6-19) with most (59%) having worked in the current clinic for 1 to 5 years, 

and the majority (75%) holding permanent positions. Most (62%) of the health providers 

indicated that they were aware of both the IPC guidelines and the TB management guidelines. 

 

To measure the reliability of the adapted items for attitudes, we used a Cronbach’s alpha which 

resulted in an alpha of α= 0.79, signifying that the items were interrelated. Furthermore, we 

computed a Cronbach’s alpha for each of the subscales as recommended by Tavakol and 

colleagues (80) and we found that while the alpha from all 15 items was acceptable (α= 0.79), 

two of the subscales, appeal and fit, had poor alphas of α= 0.37 and α= 0.38 respectively. We 

thus removed both these subscales from the attitude scale measure, and this resulted in an 

overall Cronbach’s alpha of α= 0.76. The decision to exclude the appeal and fit subscales from 

the measure of attitudes was further validated by carrying out a principal component factor 

analysis, which showed that one component (with an eigenvalue of 3.66) was sufficient as a 

measure of attitudes. Stata outputs for the attitude scales are presented in Appendix I below.  

Overall, the participants had positive attitudes towards the guidelines to screen for TB in 

everyone presenting in healthcare facilities with the median attitude score being 16 (IQR 13 – 

20). 
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Table 3: Personal Characteristics of Health Providers Participating in the study 

Variables Frequency (n) Percentage (%) 

Health Provider’s Characteristics 

Age (years) Median (IQR) 40 (34 - 47) 

Sex   

Male 12 17 

Female 57 83 

Highest Level of Education   

High School Incomplete 4 6 

High School Complete 16 23 

Diploma 30 44 

Degree 10 14 

Postgraduate Degree 9 13 

Job title   

Professional Nurse 43 62 

Mid-level Health Worker 14 20 

Community Health Worker 12 18 

Years of work experience Median (IQR) 10 (6 - 19) 

Years working in the current clinic Median (IQR) 3 (1 – 5) 

Term of Employment    

Permanent 52 75 

Contact / Temporary 17 25 

Aware of IPC or TB management guidelines1   

Not aware of any of the guidelines 6 9 

Aware of one of the guidelines 20 29 

Aware of both of the guidelines 43 62 

Attitudes towards screening everyone Median (IQR) 16 (13 – 20) 

 

 

 

 

 

 

 
1 Of the 69 participants, 53 were aware of the IPC guidelines. Similarly, 53 were also aware of the TB 

management guidelines 
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3.2.2. Organisational Characteristics 

Among all the health providers who have ever screened patients for TB, almost all (68 out of 

69) reported screening patients for TB as part of their job description, with 71% having been 

trained in at least one of the guidelines. However, only 20% reported to screening patients 

immediately as they entered health facilities. When asked whether they knew if the clinic had 

a TB policy, the majority (85%) confirmed that the clinic had a TB policy. Likewise, 88% of 

the health providers reported that both the IPC and the TB management guidelines were 

available at the clinic. Most (83%) of the health providers reported that these guidelines have 

been previously shared with them, and 67% reported that when new guidelines are published, 

management makes them aware of these guidelines. While 82% of the health providers 

received regular feedback on the performance of their work, most (52%) reported never 

receiving any help when they became overwhelmed by the workload, and the majority (97%) 

reported that they did not receive any incentives, apart from their salaries, for screening patients 

for TB.  
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Table 4:  Descriptive statistics of the organisational facilitators 

Variables  Frequency (n) Percentage (%) 

Organisational Characteristics 

Job description includes 

screening for TB 

No 1 2 

Yes 68 98 

Ever trained in IPC / TB 

management 

Never been trained on either 18 29 

Been trained on at least one of the 

guidelines 

45 71 

Time taken to screen patients Immediately when they enter 14 20 

Within 30 minutes after arrival 26 38 

1 hour or more after arrival 29 42 

Clinic has a TB policy No 10 15 

Yes 59 85 

IPC or TB management 

guidelines available 

None of the guidelines are 

available 

2 3 

One of these guidelines is 

available 

6 9 

Both guidelines are available 61 88 

Guidelines shared with the 

health provider 

No 12 17 

Yes 57 83 

Health provider made aware 

of new guidelines 

Never 3 4 

Sometimes 20 29 

Always 46 67 

Workload reduced when 

overwhelmed 

Always 13 19 

Sometimes 20 29 

Never 36 52 

Receives training on request No 13 19 

Sometimes 15 22 

Yes 41 59 

Receives regular feedback on 

work performance 

No 12 18 

Yes 45 82 

Receives incentives for 

screening patients 

No 67 97 

Yes 2 3 
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3.2.3. Guidelines Characteristics 

Using the SAFE measure, we identified five important guideline characteristics related to this 

study. Overall, most of the health providers agreed that screening every patient for TB required 

additional staff members. Similarly, most of the health providers either agreed or strongly 

agreed that screening everyone for TB required additional training. On the other hand, health 

providers either disagreed or strongly disagreed that screening everyone required additional 

equipment. Likewise, most disagreed or strongly disagreed that screening every patient 

presenting at the health facility was time-consuming. Finally, health providers either agreed or 

strongly agreed that the tool used to screen for TB symptoms was easy to use. 
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Table 5: Descriptive statistics of the guideline characteristics 

Variables Frequency (n) Percentage (%) 

Guidelines Characteristics 

Screening all for TB requires additional staff 

members 

  

Strongly disagree 9 13 

Disagree 13 19 

Neutral 4 6 

Agree 21 30 

Strongly agree 22 32 

Screening all for TB requires additional 

training 

  

Strongly disagree 3 4 

Disagree 15 22 

Neutral 1 1 

Agree 28 41 

Strongly agree 22 32 

Screening all for TB requires additional 

equipment 

  

Strongly disagree 18 26 

Disagree 21 31 

Neutral 5 7 

Agree 14 20 

Strongly agree 11 16 

Screening all for TB is time-consuming   

Strongly disagree 19 27 

Disagree 23 33 

Neutral 4 6 

Agree 15 22 

Strongly agree 8 12 

The tool used for TB screening is easy to use   

Strongly disagree 1 1 

Disagree 2 3 

Neutral 0 0 

Agree 33 48 

Strongly agree 33 48 
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3.3.Objective 1: To estimate the average feasibility and acceptability scores of screening 

for TB in everyone presenting at non-TB specializing clinics. 

To estimate the average feasibility and acceptability scores of screening for TB in everyone 

presenting at health facilities, two four-item scales adapted from the FIM and AIM, 

respectively, were used. The overall estimated Cronbach’s Alpha for feasibility score was 

α=0.88, indicating good internal consistency, while the overall Cronbach’s alpha for 

acceptability score was α=0.70, indicating an acceptable internal reliability scale. The 

feasibility and acceptability scores were estimated by summing the items for each health 

provider and the summary statistics are presented below in table 6. 

 
Table 6:  Average Feasibility and Acceptability Scores 

 α Median IQR 

Feasibility Score 0.88 16 16 - 20 

Acceptability Score 0.70 16 14 - 17 

 

Overall, table 6 shows that the median feasibility score is 16. The feasibility score distribution 

depicted in the histogram in appendix K reveals that the feasibility score is highly skewed to 

the left, with outliers at two points depicted in the boxplot in appendix K. Moreover, these two 

figures demonstrate the censoring in the data, with more health providers scoring between 16 

to 20. More specifically, 36% of the health providers scored 16 or 80% while 29% scored 20 

or 100% on perceived feasibility. These findings imply that health providers perceive the 

guidelines to screen for TB in everyone presenting at the health facility as being feasible. 

Similarly, table 6 shows that the median acceptability score is 16. On the other hand, the 

histogram depicted in appendix K shows that the acceptability score, while not normally 

distributed, is not as skewed as the feasibility score, however, it does have an outlier depicted 

in the boxplot in appendix K. Similar to feasibility, 32% of the health providers scored 16 or 

80%. This also implies that the guidelines to screen for TB in everyone presenting at the health 

facility is acceptable to health providers. 
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3.4.Objective 2: To examine factors associated with the feasibility score of the guidelines 

to screen for TB symptoms in everyone presenting at non-TB specializing clinics. 

Unadjusted and adjusted Tobit regression models were fitted to investigate factors associated 

with health providers’ perceived feasibility score of screening for TB symptoms in everyone 

presenting in health facilities in the CoJ district.  Considering that health providers in the same 

facility tend to behave in a similar manner, clustering was taken into account which meant that 

only 13 factors could be fitted in a model. In an attempt to avoid overfitting the model, some 

of the variables with an ordinal scale, such as all the guideline characteristics, were fitted as 

ordinal rather than categorical variables. As such, table 7 below presents these findings. In the 

adjusted model, all 69 observations were included.  

The adjusted model shows that when taking other variables into account, only two factors were 

significantly associated with the predicted perceived feasibility score. In particular, health 

provider’s attitudes towards the guidelines to screening for TB in everyone presenting in health 

facilities was significantly associated with perceived feasibility scores, with a unit increase in 

attitude score associated with a 0.34 unit increase in the predicted feasibility score.  

Similarly, receiving little to no help in terms of management reducing workload when one is 

overwhelmed was significantly associated, although with a reduction in the perceived 

feasibility score of the guidelines. Specifically, the predicted perceived feasibility score was 

1.82 points lower for health providers who sometimes had their workload reduced and 1.54 

points lower for health providers who never had their workload reduced, compared to those 

who always had their workload reduced when feeling overwhelmed.  

In addition, one guideline characteristic and two organisational facilitators were marginally 

significant (0.05<P<0.10). In particular, a unit increase in the level of agreement that screening 

everyone for TB symptoms required additional staff members, decreased health providers’ 

predicted feasibility scores by 0.59 points. Similarly, health providers whose job description 

included screening patients for TB symptoms had a predicted feasibility score of 3 points lower 

compared to those who did not have TB screening as part of their job description. On the other 

hand, as the number of guidelines available at the health facility increased, the predicted 

feasibility score also increased by 5.74 for those working in health facilities with one of the 

guidelines available and by 6.09 points for those working in facilities in which both guidelines 

were available.  Although marginally significant, the results also show that having TB 

management guidelines available increases the predicted feasibility scores by 5.6 points. 
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Table 7: Fitted Tobit Regression Models of Health Provider’s Perceived Feasibility of the Universal TB Screening Guidelines and Associated Factors 

VARIABLES Unadjusted  Adjusted  

Coef  p-value (95% CI) Coef p-value (95% CI) 

Personal Characteristics       

Age 0.003  0.962 (-0.115 – 0.121) -0.02 0.617 (-0.096 – 0.057) 

Sex       

Male Ref   Ref   

Female -0.65  0.802 (-5.791 – 4.496) -1.89 0.293 (-5.449 - 1.671) 

Postgraduate Education       

No Ref   Ref   

Yes  2.48   0.096 (-0.450 – 5.406) 1.48 0.230 (-0.958 - 3.910) 

Job title       

Professional Nurse Ref      

Mid-level Health Worker -0.22 0.885 (-3.265 – 2.822)    

Community Health Worker -3.15 0.084 (-6.736 – 0.439)    

Attitudes  0.41   0.000* (0.201 – 0.614) 0.34 0.001* (0.144 - 0.534) 

Organisational Characteristics       

Job description includes TB screening       

No Ref   Ref   

Yes  1.48   0.053 (-0.21 – 2.986) -3.00 0.058 (-6.108 - 0.099) 

IPC or TB management guidelines available       

None of the guidelines are available Ref   Ref   

One of these guidelines is available  4.75  0.212 (-2.767 - 12.264) 5.74 0.084 (-0.798 - 12.269) 

Both of these guidelines are available  5.68  0.058 (-0.209 - 11.566) 6.09 0.064 (-0.366 - 12.553) 

IPC guidelines available       

No Ref      

Yes 2.18 0.211 (-1.266 – 5.634)    

TB management guidelines available       

No Ref      

Yes 5.60 0.064 (-0.332 – 11.531)    

Workload reduced when overwhelmed       

Always Ref   Ref   

Sometimes -2.18             0.069 (-4.535 - 0.174) -1.82 0.022* (-3.370 - -0.274) 

Never -2.32  0.085 (-4.976 - 0.329) -1.54 0.011* (-2.715 - -0.364) 
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Guideline Characteristics       

Screening all for TB requires additional staff members -0.71  0.034* (-1.373 - -0.056) -0.59 0.086 (-1.261 - 0.086) 

Tool used for TB  screening is easy to use  2.97  0.032* (0.270 - 5.674) 1.91 0.166 (-0.812 - 4.629) 

*p-value level of significance at  <0.05 
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3.5.Objective 3: To examine factors associated with the acceptability score of screening 

for TB symptoms in everyone presenting at non-TB specializing clinics. 

 

Unadjusted and adjusted Tobit regression models were fitted to investigate factors associated 

with health providers’ acceptability score of screening for TB symptoms in everyone 

presenting in health facilities in the CoJ district. Similar to objective two, this analysis took 

into account clustering to allow for similar responses from health providers in the same facility. 

Clinics were given numeric codes to maintain confidentiality, and these codes were used as the 

unique cluster identifiers. Given that health providers from 14 clinics participated in this study, 

this meant that only 13 factors can be fitted in a model. Furthermore, to avoid overfitting the 

model, some of the variables with an ordinal scale were fitted as ordinal rather than categorical 

variables. As such, table 8 below presents these findings. In the adjusted model, only 63 

observations were included, meaning that some of the factors had missing values.  

The adjusted model shows that when taking other factors into account, a one unit increase in 

age is significantly associated with a 0.05 unit decrease in the predicted acceptability score of 

screening for TB symptoms in everyone presenting in health facilities. Similarly, the predicted 

acceptability score for women was 2.31 points lower than for males. On the other hand, those 

with a postgraduate education had a predicted acceptability score of 1.89 points higher than 

those without a postgraduate education.  

When taking other factors into account, health providers’ attitudes towards the guidelines to 

screen for TB symptoms in everyone entering health facilities was significantly associated with 

an increase in the acceptability score, with a unit increase in attitude score associated with a 

0.38 unit increase in the predicted acceptability score. Similarly, having previously been trained 

on at least one of the guidelines was significantly associated with an increase in the predicted 

acceptability score.  

Furthermore, a unit increase in the number of available guidelines at the health facility 

increased health providers’ predicted acceptability score by 1.37 units. In particular, having the 

IPC guidelines available at the health facility significantly increased the predicted acceptability 

score by 2.62 points. On the other hand, receiving little to no help when relating to the workload 

was significantly associated with a decrease in the predicted acceptability of the guidelines. In 

particular, those who sometimes had their workload reduced when they felt overwhelmed had 

a predicted acceptability score of 1.76 points lower compared to those who always had their 
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workload reduced. Similarly, those who never had their workload reduced had a significantly 

lower predicted acceptability score of 1.70 points compared to those who always received help. 

The belief that screening for TB symptoms in everyone entering health facilities required 

additional equipment and having a TB policy in the facility were marginally significant. In 

particular, as the level of agreement increased that screening required additional equipment, 

the predicted acceptability score decreased by 0.32 units. On the other hand, having a TB policy 

in the facility increased the predicted acceptability score by 1.23 points compared to when the 

clinic doesn’t have a TB policy.
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Table 8:  Fitted Tobit Regression Models of Health Provider’s Acceptability of the Universal TB Screening Guideline and Associated Factors 

VARIABLES Unadjusted  Adjusted  

Coef  p-value (95% CI) Coef p-value (95% CI) 

Personal Characteristics       

Age -0.02 0.673 (-0.089 – 0.058) -0.05 0.042* (-0.104 - -0.002) 

Sex       

Male Ref   Ref   

Female -1.89 0.212 (-4.880 - 1.104) -2.31 0.000* (-3.476 - -1.152) 

Postgraduate Education       

No Ref   Ref   

Yes 2.01 0.102 (-0.411 - 4.423) 1.89 0.001* (0.806 - 2.978) 

Job title       

Professional Nurse Ref      

Mid-level Health Worker 0.41 0.721 (-1.861 – 2.678)    

Community Health Worker -1.53 0.096 (-3.339 – 0.277)    

Attitudes 0.34 0.000* (0.225 - 0.462) 0.38 0.000* (0. 299 – 0.463) 

Organisational Characteristics       

Ever trained in IPC / TB management        

Never been trained on either Ref   Ref   

Been trained on at least one of the guidelines 1.04 0.246 (-0.736 - 2.821) 1.32 0.023* (0.193 - 2.447) 

Clinic has a TB policy       

No Ref   Ref   

Yes 1.93 0.028* (0.217 - 3.646) 1.23 0.054 (-0.024 - 2.479) 

IPC or TB management guidelines available 1.63 0.056 (-0.039 - 3.306) 1.37 0.000* (0.701 - 2.037) 

IPC guidelines available       

No Ref      

Yes 2.63 0.017 (0.494 – 4.759)    

TB management guidelines available       

No Ref      

Yes 0.98 0.259 (-0.740 – 2.702)    

Workload reduced when overwhelmed       

Always Ref   Ref   

Sometimes -1.69 0.134 (-3.907 - 0 .532) -1.76 0.006* (-2.991 - -0.533) 

Never -2.07 0.009* (-3.622 - -0.524) -1.70 0.008* (-2.944 - -0.463) 
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Guideline Characteristics       

Screening all for TB requires additional equipment -0.57 0.054 (-1.147 – 0.010) -0.32 0.080 (-0.679 - 0.040) 

Tool used for TB screening is easy to use 0.98 0.086 (-0.141 - 2.097) -0.34 0.184 (-0.818 - 0.165) 

*p-value level of significance at <0.05
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CHAPTER FOUR: DISCUSSION AND CONCLUSION 
 

4.1.  Introduction 

A person with undiagnosed TB can infect an average of 5 -15 people per year through close 

contact if not identified and treated (5). Screening for TB symptoms in all who visit health 

facilities immediately after arrival is meant to reduce the risk of transmission to others in 

crowded settings, yet studies show that this is seldomly practised. Given that this TB infection 

prevention measure is important, as it is the first line of defence against the spread of TB, this 

study investigated the perceived feasibility and acceptability among health providers of the 

guidelines to screen for TB symptoms in all who enter health facilities as probable explanations 

for poor adherence to the IPC guidelines. This chapter, therefore, aims to present a summary 

of key results, and draw conclusions from the study. 

 

4.2. Perceived feasibility and acceptability of the guidelines among health 

providers  
On average, health providers in this study scored 80% on the feasibility and acceptability 

scores. This means that generally, health providers perceived screening for TB symptoms in 

all who enter health facilities as soon as they arrive as feasible and acceptable.  

On the other hand, this study found that while health providers perceive these guidelines as 

feasible and acceptable, most (80%) still report not screening patients immediately after 

arriving at the facility. Rather, patients are screened an hour or more after arriving at the clinic. 

This may be due to a lack of an implementation plan of the guidelines, which may also be the 

reason why these guidelines are not well implemented. For instance, while the guidelines 

recommend that a staff member should be designated for screening all the patients that enter 

health facilities, it does not clearly define the specific person that should be designated for the 

task. Furthermore, there are no monitoring and evaluation structures to govern this. As such, 

having clearly defined tasks for each health provider could improve both acceptability and 

feasibility as this would make them aware of their specific role. 

These findings are similar to those of a study conducted in South Africa (29) which found that 

screening was conducted in consultation rooms with most patients waiting in the queue for at 

least two hours before consulting, even though the guidelines state that patients should be 
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screened for TB immediately or soon after arrival (14). This further reveals the challenges 

faced by the health system with regards to the shortage of health providers. There are just not 

enough health providers to have them stationed at the door to conduct TB screening, thus most 

patients are screened once in the consultation room. This is further influenced by the fact that 

health providers perceive TB screening as part of history taking, hence the belief that it needs 

to be done in a private consultation room and not in public spaces such as the waiting area (29).  

Although this is understandable from a human resource shortage standpoint, it is also 

concerning and reveals that while the guidelines are perceived to be feasible and acceptable, 

they are not being implemented with fidelity, which is the degree to which implementers are 

implementing a particular intervention as prescribed in the original guidelines  (1). This further 

explains the slower than desired decline of TB infections globally (5) as close contact with TB 

suspects is not reduced through triaging those suspected of being infected and ensuring that 

they do not remain in the health facilities for prolonged hours.  

 

4.3. The influence of characteristics of health providers on perceived 

feasibility and acceptability  
To investigate factors influencing the perceived feasibility and acceptability among health 

providers, of the guidelines to screen for TB symptoms in everyone as they arrive at the health 

facility, this study assessed their personal characteristics. After controlling for all other factors, 

the results show that attitudes, age, sex, and education are the most important personal 

characteristics associated with the acceptability of the guidelines. On the other hand, attitudes 

towards the guidelines are the only significant personal characteristic associated with health 

providers’ perceived feasibility of the guidelines.  

In particular, health providers in this study demonstrated positive attitudes towards the 

guidelines to screen for TB symptoms in everyone as they enter health facilities. This is 

consistent with other studies that have also found that health providers generally have positive 

attitudes towards infection prevention and control measures (23,29,52,56,58). Furthermore,  

attitude scores in this study were measured using a psychometrically valid and reliable 

instrument (81), and as such, provided valuable insight, as the results show that an increase in 

attitude score also significantly increased health providers’ perceived feasibility and 

acceptability scores. Engelbrecht and colleagues also noted that positive attitudes were a 

significant predictor of good TB infection control practices (58), while negative attitudes 
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reduced the likelihood of adhering to clinical guidelines (84). This is because attitudes are an 

important precursor which can either facilitate or impede the implementation of interventions 

(65,85,86). On the other hand, a study investigating barriers and facilitators among community 

nurses of the implementation of Evidence-Based Practice (EBP) found that having positive 

attitudes did not guarantee the implementation of these EBP (87). This further indicates that 

more factors may be at play which influences health providers’ decision to adhere to guidelines 

or not. 

Furthermore, this study found that as age increased, health providers were significantly less 

likely to accept these guidelines. This is consistent with findings from a meta-review which 

found that while the younger health professions with less experience were more likely to adhere 

to guidelines, older health professionals with more experience were significantly less likely to 

adhere to clinical guidelines (84). The reason for this observed difference in the acceptance and 

adherence to guidelines is that older health providers remain stuck in old ways of doing things 

due to their many years of experience, thus introducing new guidelines challenges their 

knowledge, as a result, they are resistant and find it difficult to accept changes brought about 

by new guidelines (88). This indicates the lack of continuing education and training among 

health workers which results in poor health practices. It is, therefore, important that health 

providers are provided with opportunities to expand their knowledge through health education 

and training to keep up with the evolving health practices and guidelines.  

This is further supported by this study which found that having a postgraduate degree was 

significantly associated with the acceptability of the guidelines. Similar to these findings, a 

worldwide survey on the acceptability of novel diagnostic tests for active tuberculosis also 

found that levels of acceptance were significantly associated with higher levels of health 

provider’s education (89). This was also the case from a study looking at the determinants of 

guideline use among health providers which found that those with a postgraduate degree were 

significantly more likely to use guidelines (90). On the other hand, this study found no 

significant difference between Professional nurses versus mid-level workers and CHWs and 

their perceived feasibility and/ or acceptability towards the guidelines to screen for TB in all 

who enter health facilities.  

This study found that females compared to males were significantly less likely to accept the 

guidelines to screen for TB symptoms in all who visit health facilities as soon as they arrive. 

This is concerning since 70% of the health workforce is made up of women (91). Similarly, a 
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cross-sectional study investigating the determinants of guideline use in primary care physical 

therapy found that males, compared to females, were twice as likely to perceive EBP as useful 

for decision making (90). Further studies are needed to explore this stark difference between 

females and male’s acceptance of guidelines and adherence to these guidelines. Moreover, this 

will inform gender-specific strategies that aim to encourage female health providers to increase 

their level of acceptance and adherence to guidelines. 

 

4.4. Organisational facilitators and their influence on perceived feasibility 

and acceptability 
This study assessed organisational facilitators to determine which of these were significantly 

associated with the perceived feasibility and acceptability of the guidelines. After controlling 

for all other factors, having ever been trained in at least one of the guidelines and having either 

of the guidelines available at the clinic were the two important organisational facilitators 

significantly associated with an increase in the acceptability score. On the other hand, receiving 

little to no help when one is overwhelmed by the workload was a significant barrier to the 

perceived feasibility and acceptability of the guidelines.  

Over 80% of the participants in this study were aware of the presence of a TB policy or the TB 

infection prevention and control guideline within the clinic. Furthermore, the multivariable 

analysis showed that having TB IPC or the TB management guidelines available at the clinic 

was significantly associated with health providers’ acceptance of the guidelines. Similarly, an 

Ethiopian study found that health providers who reported being aware of the presence of a TB 

infection control plan or the national guidelines for TB infection control, were 4 and 9 times 

more likely, respectively, to practice TB infection control measures (48). This is because 

having guidelines easily available at the health facility gives health providers straight-forward 

and practical content to refer to when needed (92). On the other hand, not having the guidelines 

available at the health facility reduced adherence to these guidelines as health providers may 

not be aware of their existence and content (84,93) and as such, they may believe that they are 

not important (56). What literature has further highlighted as an important factor influencing 

health providers’ acceptance of guidelines is that they need to be clear (94). Not only this but 

in a case where there are multiple guidelines, the information needs to be consistent, because 

having multiple guidelines with conflicting information may lead health providers not to adhere 

to the recommendations in these guidelines (23). 
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On the other hand, it is not sufficient to only share and make available the guidelines to health 

providers, however, training should also be part and parcel of this dissemination. In this study, 

most of the participants (71%) reported to ever being trained in at least one of the guidelines 

i.e. the IPC or TB management guidelines. Furthermore, the results showed that having ever 

received training in either of these guidelines was significantly associated with a 1.32 point 

increase in the predicted acceptability score. This is because training not only creates awareness 

of the existence of the guidelines but it also ensures that those who are trained are 

knowledgeable and have an understanding of the significance of the guidelines for preventing 

the spread of TB (59,95). A qualitative study investigating barriers and facilitators of 

implementing clinical guidelines also noted that one of the main barriers to implementing the 

guidelines was not having the time to read guidelines (95), therefore, providing regular and 

mandatory training forces all the health providers to make time and it ensures that they are 

aware not only of the existence of the guidelines but also of its content.  

When relating to leadership, it has been shown that effective leadership can modify the impact 

that may result from resource limitation in health facilities (96). A supportive manager can 

counteract demotivating factors, and as a result, promote health provider's acceptance and 

adherence to guidelines. In this study, receiving little to no help when one is overwhelmed by 

the workload significantly reduced health providers’ perceived feasibility and acceptability of 

the guidelines to screen all patients for TB as soon as they arrive at the health facility. Lack of 

motivation resulting from the heavy workload and low appreciation of health providers reduces 

their willingness to accept and adhere to guidelines (87,88,96) and make them think that 

screening patients as they arrive at the facility is time-consuming and less of a 

priority(21,23,29,42,46–48,54). Studies have also noted the importance of supporting health 

providers to help them adhere to clinical guidelines (84,93,96). Furthermore, strong and active 

organisational leadership is important for encouraging guideline adherence as it increases 

awareness of guidelines (95) and also identify areas that need improvement and creates 

strategic plans to increase acceptability and adherence to guidelines. Additionally, the ability 

to have consistent communication with or knowledge transfer from a leader also promotes 

acceptability of the guidelines, not only of individuals but the entire team (95). It is therefore 

important for those in leadership positions to receive training on effective leadership to 

motivate health providers as this may increase their acceptability and adherence of these 

guidelines. 
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4.5. Guideline characteristics and their influence on perceived feasibility 

and acceptability 
The descriptive results revealed that most of the health providers agreed or strongly agreed that 

screening everyone for TB required additional training, however, this was not significant in the 

adjusted model, implying that training to screen for TB symptoms may not be essential given 

that the health providers are already conducting this. This study found that when controlling 

for other factors in the model, only two of the guideline characteristics were marginally 

significant. In particular, this study found that when health providers perceived the guidelines 

to screen all who enter health facilities for TB as requiring additional staff members, they were 

less likely to perceive these guidelines as being feasible. Similarly, when health providers 

perceived these guidelines as requiring additional equipment, they were also less likely to 

accept them. In contrast, when health providers perceived the screening tool as easy to use, 

they were significantly more likely to perceive these guidelines as feasible, however, when 

controlling for other factors this became insignificant. A meta-review of factors influencing the 

implementation of clinical guidelines found that guidelines that are easy to understand and do 

not require specific resources have a greater likelihood of being used (84).  This speaks to the 

complexity of the guidelines which has been cited as the most influential factor affecting the 

implementation of guidelines (84,93). It is, therefore, crucial for guideline developers to take 

the complexity of these guidelines and tools into consideration (84), especially if they are to be 

used by people of varying educational levels and backgrounds i.e. doctors, professional nurses, 

mid-level health workers and community health workers.  
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4.6. Limitations of the study 
A major methodological challenge of this study was the small sample size, made more acute 

by the need to take clustering into account. This meant that because we had 14 clusters, only 

13 terms could be included in the model to avoid overfitting the model. As a result, some of 

the variables included in the models were used as ordinal variable, even though they had been 

presented as categorical in the descriptive statistics. It is also noteworthy that the results of this 

study may not be generalisable as a result of the small sample size, therefore, caution should 

be taken when interpreting the results. The study collected data at the individual level and not 

at a facility-level (e.g. number of staff, daily headcount, TB caseload per month), and as such 

we could not provide a background to the study setting nor were we able to untangle 

participant’s roles and responsibilities vs. what is happening at the facility-level. Furthermore, 

while we tried to reduce social desirability bias by making the survey self-administered, this 

might not have been prevented for participants who needed the assistance of the researcher 

during data collection. Likewise, despite being assured that the survey was not in any form an 

assessment of performance, some participants may have been hesitant to respond honestly, as 

such, may have provided desirable responses. Although the researcher and research assistants 

were always present to assist, information bias due to the survey being in English may have 

resulted in misclassification, therefore, affecting the results. Finally, this study only examined 

one component of infection prevention and control (screening for TB in everyone entering the 

health facility as soon as they arrive) rather than the entire infection control guidelines, even 

though in the literature review we made a lot of reference to the entire IPC guidelines.  

 

4.7. Strengths of the study 
To our knowledge, this is the first study to quantify perceived feasibility and acceptability of 

the guidelines to screen for TB symptoms in all who visit health facilities as soon as they arrive 

using the FIM and AIM in the South African context. Furthermore, the credibility of this 

study’s findings lay in the fact that feasibility and acceptability scores were measured using the 

FIM and AIM. These are two psychometrically and practically strong measures of feasibility 

and acceptability, which have been deemed valid and reliable (79). As such, this study 

contributes to the field of Implementation Science, as there has previously been a lack of 

information on the validity and reliability of measures used to assess implementation outcomes 

and this has threatened the strength of knowledge development in the field (97,98). Moreover, 

the conceptual framework used was able to correctly predict the effect of personal 
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characteristics, organisational characteristics and guideline characteristics, on the perceived 

feasibility and acceptability of the guidelines to screen for TB symptoms in all who enter health 

facilities, although not all the variables were significant. This may also have been influenced 

by the small sample size discussed above. 

 

4.8. Implications of the findings and opportunity for future studies 
Relevance to future studies: These findings have an important implication for further studies, 

in that it has demonstrated that health providers perceive these guidelines as feasible and 

acceptable, thus allowing future research to develop strategies that leverage on this fact, as the 

perceived feasibility and acceptability of innovations can either hinder or facilitate the adoption 

of these innovations, especially in resource-constrained settings. Future studies also need to 

explore in-depth explanations of how feasibility and acceptability relate to routine practice and 

how these can be used to develop strategies that ensure that the gap between perceived 

feasibility and acceptability and routine practice is reduced.  

Relevance to public health: This study provides facility managers with the opportunity to use 

the finding to restructure patient registration/admission into the clinic to include TB symptoms 

screening which will ensure that guidelines are followed with fidelity. Specifically, training 

should be provided to those working at the patient file station or reception on TB infection 

prevention and control so that they can screen patients for TB symptoms as soon as they arrive 

at the facilities, because they are the first point of contact with all patients entering health 

facilities. This will further minimize the time TB suspect spend at the health facility and risk 

transmitting the infection to other patients and health providers. Moreover, not only is 

screening all patients for TB symptoms feasible and acceptable, but it is also simple (58), 

meaning that with proper training even those who are not clinically trained can screen patients. 

Furthermore, it is also important for facility managers to continue to give health providers the 

support they need and making guidelines available and accessible to all (99), as this increases 

health providers’ acceptance of these guidelines. In addition, with the increasing number of 

healthcare professionals using social media platforms such as WhatsApp in their daily work to 

share information with peers and patients (100), facility managers should exploit and use these 

platforms for disseminating guidelines to ensure that health providers always have these at 

hand (93). 
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Relevance to policy: South Africa adopted the TB 90/90/90 targets in 2016 which were later 

modified to be 90/100/90 in the National Strategic Plan for HIV, TB and Sexually Transmitted 

Infection 2017 - 2022 (101). These targets aim to screen 90% of high-risk individuals, diagnose 

and treat 100% of those with TB and successfully treat 90% of those with drug-susceptible TB 

by 2020. Screening for TB symptoms in everyone entering health facilities is one of the 

indicators measured in the District Health Barometer and is one of the indicators used to track 

the country’s progress towards providing universal health coverage (32). While this has been 

showing a positive increase in the number of people being screened for TB, the limitation of 

this indicator is that it does not assess the quality or duration it takes before patients are 

screened. This study, therefore, provides policymakers with the opportunity to modify such 

indicators and emphasise the importance of the timing of screening patients, especially in 

health facilities as the rate of transmission might be increased by the fact that most of those 

attending health facilities have weak immune systems. Moreover, this will motivate health 

facilities to ensure that these guidelines are followed, especially if screening for TB symptoms 

in all who enter health facilities soon after arrival is part of health provider’s Key Performance 

Indicators.  

 

4.9. Conclusion 
South Africa’s high HIV prevalence in the general population and the large number of crowded 

health facilities with suboptimal resources creates a favourable environment for TB to spread. 

Screening all patients as they enter health facilities is the first line of defence against TB which 

helps with early identification of those with the disease and stops it from spreading to others 

with compromised immune systems, especially in health facilities. Hence, routinely screening 

all patients as the guidelines stipulate is critical to efforts to control and eliminate TB. In this 

study, we found that while health providers demonstrated positive attitudes towards screening 

all patients and these guidelines were perceived as feasible and acceptable, most health 

providers still reported to screening patients an hour or more after arrival and not immediately 

as recommended in the guidelines. Furthermore, this study highlighted the importance of 

management support, as those who received little to no help when they became overwhelmed 

by the workload were less likely to perceive these guidelines as feasible and acceptable. On the 

other hand, receiving training and making the guidelines accessible and available at the clinic 

were two of the important facilitators of health providers’ acceptance of these guidelines. In 
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conclusion, having ruled out health providers’ perceived feasibility and acceptability of the 

guidelines as probable barriers to implementing the guidelines with fidelity, further studies are 

needed to investigate strategies that facilitate the implementation of these guidelines to ensure 

that TB suspects are identified and placed on treatment to assist in the control and elimination 

of the spread of the disease.  
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Appendix E: Information Sheet  
 

STUDY INFORMATION SHEET 

 

 

 

Study title: Factors Associated with the Feasibility and Acceptability of Universal TB Screening in 

Primary Healthcare Clinics in Johannesburg. 

 

Good Day 

 

Introduction and Purpose  

My name is Tetelo Maakamedi, a student at the University of the Witwatersrand, Johannesburg South 

Africa. I am currently studying towards my MSc Epidemiology in the field of Implementation Science 

at the School of Public Health. I am conducting a research to study factors associated with the 

feasibility and health providers’ acceptability of universal TB screening in primary healthcare clinics in 

the City of Johannesburg district as recommended in the National Infection Prevention and Control 

guidelines for TB, MDR-TB and XDR-TB 2015.   

This study is conducted for the purpose of fulfilling the partial requirement for the degree in MSc 

Epidemiology (Implementation Science). In this study, we want to learn about your views of the 

guidelines so that we can be able to measure whether they are feasible and acceptable to you. With 

this being said, please kindly note that this study is NOT an assessment of your performance as a 

health provider or facility, rather this study seeks to gain new knowledge from your experiences.  

 

Invitation to Participate 

We would appreciate your voluntary participation in this study. We value your view and experiences 

and would like to invite you to share them with us through completing a digitized survey questionnaire 

that will not take more than 20 minutes of your precious time. By choosing to participate in this study 

we do not anticipate any risk of harm to you, however, should you experience distress please feel free 

to inform the researcher and you can also contact the resources provided at the end of this 

information sheet. Furthermore, while there is no direct benefit to participating in the study, your 

participation will contribute to knowledge gaps and inform policy that may benefit the health system 

and health providers in South Africa in the future. 
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Voluntary Participation 

Please note that participation is voluntary, and you have a right to refuse to participate or withdraw 

at any time during the process of collecting the information. Refusing or withdrawing from the study 

will not involve any penalty or loss of benefits to you. 

 

Confidentiality and Anonymity 

All the information obtained during this study, including your personal information will be treated in 

the strictest confidential manner and will only be used by the researcher and supervisor and no one 

else, unless the Human Research Ethics Committees of the University require personal data to respond 

to a formal complaint, or for a compliance audit, or if required by law.  If the results of this study are 

published, rest assured that none of your information will be identifiable or traced back to you. The 

data collected during the study will be securely retained for two (2) years if a scientific publication 

arises from the study and six (6) years if there is no publication. Thereafter it will be destroyed 

accordingly. 

 

Reimbursements  

There will be no payment or cost associated with participating in the study. 

 

Contact details of the researcher 

Should you have any concerns or questions regarding the process of the study, please feel free to 

contact me or my supervisor on: 

 Tetelo Maakamedi 

 Cell No. 078 407 9467 

 Email: maakamedit@gmail.com 

 

 Prof. Jonathan Levin (supervisor) 

 Tel. 011 717 2554 

 Email: jonathan.levin@wits.ac.za 

 

In case of complains / problems with regards to how this study has been conducted you can also 

contact the Chairperson of this Committee who is Professor Clement Penny, who may be contacted 

on telephone number 011 717 2301, or by e-mail on Clement.Penny@wits.ac.za. The telephone 

numbers for the Committee secretariat are 011 717 2700/1234 and the e-mail addresses are 

Zanele.Ndlovu@wits.ac.za and Rhulani.Mukansi@wits.ac.za  

 

Thank you for reading this Study Information Sheet. 

Date: March 2019 
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71 
 
 

Appendix F: Informed Consent Form 
 

INFORMED CONSENT FORM 

 

 

 

I hereby confirm that I have read through the study information sheet and understood what my 

participation in the study will involve. 

• All the information I required to make an informed decision to participate in the study have 

been provided in the information sheet. 

• I agree to have my information digitally collected by the study team. 

• I confirm that I have not been forced to participate and I am willingly doing so. 

• I understand that I will not directly benefit from the study and I am still choosing to participate. 

• I acknowledge that I will not be paid for participating in the study. 

• I understand that I can withdraw from the study at any point without consequences. 

• I am aware that the information I provide will be strictly treated with confidentiality and none 

of my responses can be traced back to me.  

 

 

 

PARTICIPANT 

 

Name of Participant (print)      _______________________________________ 

Signature of Participant            _______________________________________ 

Date                                              _______________________________________ 

 

 FIELDWORKER 

 Name of Fieldworker (print)    _______________________________________ 

 Date                                              _______________________________________ 
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Appendix H: STATA Sample Size Calculation 
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Appendix I: Cronbach’s Alpha for the Attitude scale  
 

Appendix i1: Overall Cronbach’s Alpha of the Attitude scale  

 

 

Appendix i2: Cronbach’s Alpha of the requirement subscale  
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Appendix i3: Cronbach’s Alpha of the appeal subscale  

 

 

 

Appendix i4: Cronbach’s Alpha of the openness subscale  

 

 

Appendix i5: Cronbach’s Alpha of the fit subscale  
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Appendix i6: Cronbach’s Alpha of the burden subscale  

 

 

Appendix i7: Cronbach’s Alpha of the acceptable subscale (i.e. requirement, openness, 

burden) 
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Appendix i8: Principle Component Analysis 

 

 

 

 

 

 
 

 

 

 

 

 



 

84 
 
 

Appendix J: Cronbach’s Alpha for Outcome Variables 
 

Appendix j1: Cronbach’s Alpha for feasibility 

 

 

 
 

 

Appendix j2: Cronbach’s Alpha for acceptability 

 

 

 

 

 

 

 

 

 

 

 



 

85 
 
 

Appendix K: Distribution of feasibility and acceptability 
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