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Executive Summary 
 

Introduction 

Tuberculosis (TB) is an important public health issue in South Africa that has burdened health 

systems for decades. The past decade has seen progress in the management of this disease. 

However, the advent of the coronavirus disease 2019 (COVID-19) has disrupted the provision of 

essential TB services, resulting in TB detection dropping in the early phase of the pandemic. 

This has subsequently affected TB incidence and mortality. Therefore, in addition to recovery 

plans, TB services require strengthening to withstand future health crises. As such, this study 

aimed to generate evidence to inform a novel approach for improving TB diagnostic services in 

high-burden settings using the eThekwini district in KwaZulu Natal (KZN) Province, South 

Africa, as a study setting.  

Methods 

The study employed a multiphase mixed methods study design consisting of four phases. 

Initially, a scoping review was conducted to gather the available evidence on TB services during 

the COVID-19 pandemic. The findings were used to inform the objectives for the rest of the 

study. During the first phase, a geospatial analysis was conducted to calculate the geographic 

accessibility of TB diagnostic services at primary healthcare clinics in eThekwini district. The 

second phase consisted of a quasi-experimental study that determined the impact of COVID-19 

on TB diagnostic services. The barriers and facilitators to providing quality diagnostic services 

were explored for the third phase through a facility audit and patient interviews. In the final 

phase, a Nominal Group Technique (NGT) was conducted with relevant TB stakeholders to 

develop an approach for enhancing TB diagnostic services during the pandemic. Together, the 

study’s findings were synthesized and used to inform a framework to improve and strengthen the 

quality of TB diagnostic services.  

Results 

The scoping review revealed that the COVID-19 pandemic severely impacted TB detection due 

to various factors, including limited access to facilities. This prompted recommendations that 

could facilitate better service provision amid the pandemic. The study’s geographic access 

evaluation determined that diagnostic services were highly accessible to most (92.6%) of the 
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eThekwini population. The areas of poor accessibility mainly consisted of the rural population. 

Moreover, the analysis determined that many TB cases were in urban and sub-urban regions. The 

study also found that the impact of COVID-19 on TB detection was severe during the lockdown, 

showing 45% and 40% decreases in TB investigations and confirmed cases, respectively. These 

indicators recovered when lockdown measures were lifted. However, the peaks of SARS-CoV-2 

variant-driven infection resulted in overall decreases in confirmed cases of TB. The assessment 

of the quality of TB diagnostic services revealed that many IPC aspects and continuous TB 

training were lacking at facilities, in addition to long turnaround times for GeneXpert results. 

Patients perceived long wait times, staff attitudes, and drug stockouts as barriers to quality 

services. Lastly, stakeholders identified key barriers to diagnostic services during the pandemic 

and developed an approach to overcome them. They suggested integrating TB/COVID-19 

activities, continuous training among staff, strengthening IPC, decentralizing TB testing, using 

Point-of-Care tests (POC) and raising public awareness through social media platforms to 

enhance diagnostic services. 

Conclusion 

The present study has successfully developed a novel approach for enhancing tuberculosis (TB) 

diagnostic services at Primary Health Clinics (PHCs) in high-burden regions using the 

eThekwini district as a study setting. The approach involved devising a consolidated framework 

for providing high-quality diagnostic services, which is informed by the evidence generated in 

the thesis. The framework provides guidance on improving structural factors such as 

accessibility, infection prevention and control (IPC), and care processes, including continuous 

training and service integration. This comprehensive approach has the potential to improve 

service delivery and boost public confidence in the health system, ultimately leading to better 

health outcomes. 

Keywords 

Tuberculosis; Diagnostics; Health services; COVID-19; Primary Healthcare; Health equity; 

SARS-CoV-2; Quality of care 
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Definition of Key Terms  
 

Primary healthcare: As per the World Health Organization (WHO), primary healthcare is defined 

as the foremost point of contact that individuals, families, and communities have with the national 

healthcare system.1TB diagnostic services: The procedures for monitoring and confirming TB 

within individuals at a healthcare facility encompassing, screening, sputum, skin, and drug 

resistance testing. 

Key stakeholders: For the purposes of this study, key stakeholders shall be defined as individuals 

who possess a comprehensive understanding of primary healthcare TB diagnostic services. This 

shall include TB nurses, TB researchers, and TB patients/survivors.  

Pandemic: The Dictionary of Epidemiology defines a pandemic as, “an epidemic occurring 

worldwide, or over a very wide area, crossing international boundaries and usually affecting many 

people”.2 For this study, the terms “COVID-19 pandemic” and “pandemic” will be used 

interchangeably.  
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Chapter 1 Introduction 
 

Chapter 1 introduces the thesis; it provides a comprehensive rationale for the current study 

including the aims and objectives.  

1. Thesis introduction 

 

Tuberculosis (TB) is an infectious disease caused by the bacteria Mycobacterium tuberculosis 

although it is primarily a lung disease transmitted through the respiratory system, it can also infect 

all tissues in the body.3 The disease has existed for centuries and has arguably been one of the 

biggest killers of humans throughout history and to date.4 This is despite the availability of 

effective preventative and curative treatments and joint efforts by national and global agencies to 

combat the disease.5  

In recent years, the global TB burden has remained relatively stable with approximately 10 million 

people falling sick annually and 1.2 million succumbing to the illness.6 Moreover, an estimated 

30% of those who fall sick are either not reported to health authorities or do not receive a formal 

diagnosis. These are the people who are at the heart of TB transmission.6 The majority of the global 

burden is from countries in South East Asia, The West Pacific, and Africa. 

To fight against the TB epidemic, global agencies convened to develop strategies to eliminate the 

disease. Most notably, the World Health Organization (WHO) adopted the end TB strategy in 2014 

which aims to remove TB as a public health threat by 2035.7 To do this, smaller milestones to 

reduce TB incidence and TB mortality were set for the years 2020 and 2030. In 2018, the United 

Nations High-Level Meeting (UNHLM) scaled up targets by aiming to diagnose and treat an 

additional 40 million people.8 Despite progress, the UNHLM targets fell short with only 36 million 

people diagnosed.6 Unfortunately, the advent of the coronavirus disease (COVID-19) pandemic 

abruptly impacted the gains achieved.9 

The arrival of COVID-19 displaced TB as the leading cause of death by an infectious agent.9 The 

virus rapidly spread throughout many countries with high TB burdens.5 Given that both diseases 

are respiratory, many of these countries used their TB programmes to contain COVID-19 spread.8, 

10 This entailed diverting staff, facilities, and diagnostic resources toward COVID-19 response.11 

Additionally, the introduction of lockdown measures hindered access to health facilities; this, 

coupled with the fear and stigma associated with attending health facilities, resulted in massive 
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reductions in TB detection.12-14 After two years of sustained increases in TB case notifications, 

this number fell by 18% from 7.1 million to 5.8 million between 2019 and 2020.9 Consequently, 

TB mortality rates immediately rose, followed by a 4.5% increase in TB incidence in 2021.15 To 

prevent similar impacts in the future, strengthening TB services in high-burden regions is crucial. 

2. Thesis background 

South Africa has one of the highest global TB burdens, with 3.3% of global cases.6 The epidemic 

is driven by the high number of people living with HIV.16 Approximately 20% of the population 

is HIV infected of which 56% are TB/HIV coinfections.15 Efforts from the national TB 

programme, such as introducing directly observed treatment short-course (DOTS) and GeneXpert 

for rapid TB detection, have assisted with managing the disease in the past two decades.17 This has 

reflected in the TB mortality rate which has reduced from 224 per 100 000 population to 110 per 

100 000 population between 2010 and 2018.11 When the COVID-19 pandemic arrived, the country 

was already fighting and making strides toward managing TB.  

By the time the first case of SARS-CoV-2 (the COVID-19 causal agent) was reported in March 

2020, the well-developed infrastructure for TB and HIV was ready for a rapid response to the 

pandemic.11, 14 GeneXpert machines were used for COVID-19 testing and community healthcare 

workers, trained for HIV and TB epidemics, were deployed for COVID-19 screening and testing 

referrals in susceptible communities.14, 18 Additionally, the rise in SARS-CoV-2 infections 

prompted the government to implement a nationwide lockdown to curb transmission and prepare 

health systems for the inevitable influx of cases.14 

The national lockdown, with varying degrees of restrictions, was implemented on the 27th of March 

2020. This placed a series of limitations on people’s movement between 2020 and 2022, with 

consequences for health services. TB testing was drastically reduced at the introduction of the 

lockdown and with each coinciding wave of COVID-19.18 In May 2020, GeneXpert tests had 

declined by 48% compared to the previous year.19 Although the move to less restrictive lockdown 

measures improved testing levels, there was still an overall decrease of 22% in nationwide testing 

and 15% in confirmed diagnoses by the end of 2020. Moreover, patient attendance at primary 

healthcare facilities had dropped by 18%.18 These reductions should have manifested themselves 

in increased TB incidence; however, in 2021, TB incidence in South Africa had not deviated from 

pre-pandemic levels. It is possible that underreporting at the height of the pandemic may played a 

role in the incidence rate.  
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It's important to note that nationwide TB reports do not consider the diverse impacts of COVID-

19 within regions of a country. In South Africa, the different provinces experienced different levels 

of the virus during its various waves.14 A previous study indicated that primary healthcare services, 

including those for TB, were affected differently as a result of the pandemic.20 Therefore, as the 

country establishes recovery plans to get TB progress back on track, the pandemic’s impact in high 

TB burden settings should be considered. As such, the thesis aimed to develop an approach to 

enhance TB diagnostic services during pandemics in high TB burden settings. 

3. Problem statement 

 

One of the pillars of the WHO’s end TB strategy is early diagnosis and treatment initiation.7 This 

has been undermined by the COVID-19 pandemic, which greatly reduced access to healthcare 

services at its inception. This resulted from non-pharmaceutical measures such as lockdowns and 

reallocating health resources to manage the rising COVID-19 cases.9 Additionally, fear and stigma 

were prevalent among both patients and healthcare providers around seeking help for and treating 

respiratory illnesses, respectively.10, 21, 22 Together, these resulted in a reduction in TB detection 

(Figure 1). Several modeling studies predicted that reduced access to TB services during COVID-

19 would increase incidence levels as a result of undetected TB cases.23-25 Since then, the WHO 

has substantiated these models showing a 3.6% increase in TB incidence in 2021.15  

South Africa has one of the highest global burdens of TB and also experienced the highest 

incidence of COVID-19.15 Although, 2021, TB case notifications showed limited departure from 

pre-pandemic numbers,15 TB detection can vary depending on the setting and thus warrants further 

investigation.26 Therefore, the study aimed to propose a method to improve TB diagnostic services 

at PHCs during the pandemic using a high disease burden setting. 
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Figure 1 Problem analysis diagram depicting causes and effects of reduced access to healthcare due to 

COVID-19 
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4.   Significance of the study 

 

During the COVID-19 pandemic, it became evident that there were weaknesses in TB diagnostic 

services. This is unfortunate given the importance of prompt diagnosis in managing TB. This thesis 

proposes a method to improve these services based on lessons learned from the pandemic. By 

addressing these weaknesses, targeted policies can be generated to enhance TB services for regions 

with high TB burden and update existing pandemic preparedness models. Overall, this thesis 

provides valuable evidence to strengthen primary healthcare systems and improve TB diagnostic 

services. 

 

5. Aim and Objectives 

 

5.1 Aim 

This study aimed to provide evidence to inform the development of a novel approach for enhancing 

TB diagnostic services during a pandemic at primary healthcare clinics for a high disease-burdened 

settings, using the eThekwini district as a study setting. 

5.2 Objectives 

 

1. To map the geographic accessibility of TB diagnostics services using geospatial analysis 

2. To determine the impact of the COVID-19 pandemic on TB diagnostic services 

3. To investigate the challenges and enablers of TB diagnostics services during the COVID-

19 pandemic 

4. To collaborate with local stakeholders in designing an approach for enhancing the current 

TB diagnostics services  
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Chapter 2 Literature Review  
 

Chapter 2 presents the literature review that guided the development of the study objectives. It was 

conducted as a scoping review which allows the systematic mapping of evidence available on a 

given topic. This review synthesized the evidence on TB services during the COVID-19 pandemic. 

The literature search was conducted in June of 2021.  

The findings of the scoping review were published by MDPI’s Diagnostics journal under the title: 

“Evidence of TB Services at Primary Healthcare Level during COVID-19: A Scoping Review” 

Link: Diagnostics | Free Full-Text | Evidence of TB Services at Primary Healthcare Level during 

COVID-19: A Scoping Review (mdpi.com) 

  

https://www.mdpi.com/2075-4418/11/12/2221
https://www.mdpi.com/2075-4418/11/12/2221
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Chapter 3 Methodology & Conceptual Framework  

 

Chapter 3 presents the methodology used for each of the study objectives and the conceptual 

framework that guided the thesis's design and analysis. Briefly, a mixed methods approach was 

used encompassing both quantitative and qualitative research techniques to gain a comprehensive 

understanding of TB diagnostic services during COVID-19. This study design would guide the 

development of a novel approach to improve these services. For this purpose, two frameworks 

were consolidated, the first was Donabedian’s framework for assessing quality of care and the 

second was the Lancet’s Commission’s high-quality health system framework. 

The methodology and underlying framework have been presented in detail as a study protocol 

which was published by the journal PLOS ONE under the title: “Towards development of a novel 

approach for enhancement of TB diagnostic services during the pandemic: A case of primary 

health care clinics in eThekwini district KwaZulu-Natal: A study protocol”. Link: Towards 

development of a novel approach for enhancement of TB diagnostic services during the pandemic: 

A case of primary health care clinics in eThekwini district KwaZulu-Natal: A study protocol | 

PLOS ONE 

  

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0278305
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0278305
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0278305
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0278305
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Chapter 4 Manuscript addressing Objective 1  
 

One of the gaps revealed by the scoping review in chapter 2 was the need for more primary studies. 

In chapter four, there is an attempt to address this gap by investigating the geographic accessibility 

of TB diagnostic services in eThekwini district. 

The chapter has been presented in a manuscript format reflecting the journal guidelines to which 

it was submitted. The manuscript is currently under consideration in the journal BMJ Open under 

the title “Geographical accessibility of TB diagnostic services at primary healthcare clinics in 

eThekwini District, South Africa” 

  



49 

 

Geographical accessibility of TB diagnostic services at primary 

healthcare clinics in eThekwini District, South Africa  

Thobeka Dlangalala 1*, Alfred Musekiwa1, Dave Mckelly2, Ethel Baloyi3, and Tivani Mashamba-

Thompson4 

1School of Health Systems and Public Health, Faculty of Health Sciences, University of Pretoria, Pretoria 

0002, South Africa; u10225120@tuks.co.za 

2Inclusive Smart Settlements and Regions (ISSR), Smart Place, Council for Scientific and Industrial 

Research, Cape Town, South Africa 

3Legislature Department, Ekurhuleni Metropolitan Municipality, Private Bag x1069, Germiston, 1400, 

South Africa 

4Faculty of Health Sciences, University of Pretoria, Pretoria, 0002, South Africa; tivani.mashamba-

thompson@up.ac.za  

*Correspondence:u10225120@tuks.co.za  

 

 

 

  

mailto:u10225120@tuks.co.za
mailto:tivani.mashamba-thompson@up.ac.za
mailto:tivani.mashamba-thompson@up.ac.za
mailto:u10225120@tuks.co.za


50 

 

Abstract 

Background 

Improving geographic access can aid in managing Tuberculosis (TB) by enabling early diagnosis and 

treatment initiation. Although geospatial techniques have been utilized to map the transmission patterns of 

drug-resistant TB in South Africa, fewer studies have investigated the accessibility of TB services. This 

study evaluated the accessibility of TB diagnostic services and disease distribution in eThekwini district, 

South Africa. 

Methods 

In this cross-sectional study, population data for the year 2021 were disaggregated into smaller analysis 

units and then re-aggregated through the dasymetric mapping technique. Data on confirmed TB cases, 

including GPS coordinates of clinics, were obtained from the District of Health Information System 

(DHIS), exported to ArcGIS 10.8.2, and used to calculate distances to the nearest clinics and hospitals. 

Results 

Ninety-two percent of the population (3 730 494 people) in eThekwini could access TB diagnostic services 

within 5km. Patients travelled an average distance of 4.7km (range; 0.1-26.9km). TB diagnostic services 

were highly accessible in the north and central regions and moderately accessible in the predominately rural 

west and south regions, respectively. The smallest population of eThekwini resides in rural areas, however, 

40.7% of its residents live >5km from a diagnosing facility, with patients in the south having to travel up 

to 44.5km. TB cases were higher in urban, sub-urban areas and along the prime corridor; however, fewer 

were in the rural areas. Our findings also showed that 98.4% of the clinics in eThekwini were located within 

30km of a hospital at an average distance of 9.6km within the district. However, the distribution of these 

hospitals does not demonstrate equitable access as the majority are located within the central region and 

fewer are found in the other three regions of eThekwini. 



51 

 

Conclusions 

Access to diagnostic services is poor in rural areas and solutions are needed to address these inequities in 

healthcare access. 

Strengths and limitations 

• The study used dasymetric mapping to determine the geographic access of TB diagnostic 

services. This method allows for a more accurate measurement of geographic access by 

accounting for unhabitable regions such as bodies of water or mountains. 

• The study assumes that patients will use the nearest health facility when they can use any facility 

of their choosing, including those outside their residential areas.  

• We also assumed that all members of the district utilized public healthcare services and did not 

consider the subset of the population with medical insurance who can afford private healthcare.  

• The study only considered potential accessibility which measures the availability and distance to 

facilities and did not consider revealed accessibility, which measures the availability and distance 

to facilities, and did not consider revealed accessibility, which is determined by utilization.   
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Background 

Tuberculosis (TB) is the leading cause of death by an infectious agent in low- and middle-income countries 

(LMICs). 1 This is concerning given that TB is preventable and treatable, with an 85% treatment success 

rate following a 6-month drug regimen. 2 A major driver of the epidemic is the number of people who 

become infected but are never diagnosed. 3 Typically, 3 million are “missed” annually by national TB 

programs; 1 this number is largely from LMICs where underdiagnosis is partly due to financial and 

geographic barriers impeding access to healthcare. 4 These barriers became more pronounced during the 

coronavirus disease-2019 (COVID-19) period. 5-7 This has further widened the TB diagnostic gap and 

increased the number of TB deaths for the first time in over a decade. 2 These knock-on effects of COVID-

19 will likely continue in the years to come. 8 9 Strengthening TB services in a post-COVID-19 world should 

evaluate and address barriers to access. 

Improving geographic access to healthcare can alleviate the TB burden through early diagnosis and 

treatment initiation. 4 Studies have linked geographic accessibility to TB outcomes, 10 showing that 

geographical barriers are associated with delays in seeking care, loss to follow-up, and a lack of adherence 

during TB diagnostic and treatment processes. 11 12 These can prolong periods of infectiousness, leading to 

ongoing transmission within communities, an increased likelihood of poor clinical prognosis, and the 

development of drug resistance among patients. 13 This is especially true for settings with a high HIV co-

infection rate like South Africa. 13 Therefore, it is important to investigate access to TB services while also 

recognizing the spatial heterogeneity of the disease to inform effective interventions where they are most 

needed. 14 This can be established using epidemiological data and geospatial technologies. 

In South Africa, spatial analysis has been used to determine the risk factors associated with recurring drug-

susceptible TB. 15 However, the bulk of the geospatial research as it relates to TB has been used to 

understand the occurrence and transmission patterns of extensively drug-resistant (XDR) TB. 13 16-18 

Although this is important work, similar studies are also required for drug-susceptible TB which is still 
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pervasive and has increased because of COVID-19-related disruptions to health services. 19 To our 

knowledge, no studies in South Africa have examined the access to TB services in relation to the population 

and disease distribution within a high-burden region. Therefore, we aimed to analyze the accessibility of 

TB diagnostic services at primary healthcare clinics (PHCs) in the eThekwini district in relation to the 

population and disease distribution. Specifically, we assessed the travel distances from residential areas to 

PHCs and from PHCs to district hospitals, respectively. Additionally, we mapped the spatial distribution of 

TB within the district. It is anticipated that the results of this study will reveal the level of accessibility of 

TB services which can guide governance and provision of equitable TB service delivery where they are 

most needed.  

Methods 

Study setting 

The study setting was in South Africa’s Kwa-Zulu Natal (KZN) province (Figure 1). The province 

constitutes 11 districts and has the second-largest population in South Africa. 16 eThekwini is the largest 

district in terms of population and the only metropolitan municipality in KZN. 20 It has, however, the 

smallest area size of all the districts in the province at a total of 263 952 hectares. 21 The district comprises 

four municipal planning regions: the North, South, Central, and Outer West. 20 The regions are further 

divided into wards which amount to 111 in total. As of the year 2021, its population was estimated at 4 027 

660 with the majority residing in the north region and the smallest group residing in the outer west region. 

The district has a high TB burden, and in the year 2015, it recorded the highest incidence rates in South 

Africa, at 24 588 cases. 22 TB testing can be accessed free of charge through the public health sector mainly 

through PHCs. 23 
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Figure 1 Geographic location of eThekwini district Kwa-Zulu Natal (KZN) Province, South Africa 

Study design 

Descriptive cross-sectional study which assessed the geographic accessibility of TB diagnostics services 

for the year 2021. The study was useful for revealing the size of the problem (access to TB diagnostic 

services) at a given point in time. 

Data sources and manipulation 

Global Positioning System (GPS) coordinates for all the health facilities were provided by the KZN 

Department of Health and any missing coordinates were obtained from Google Maps. Population data for 

the eThekwini district was provided by Stats SA using a community survey from 2021. The spatial road 

network and the municipal boundaries of the eThekwini district were obtained from the Council for 

Scientific and Industrial Research (CSIR). To get more precise analysis outputs, the municipal boundaries 

were divided into smaller analysis units of 20-hectare hexagons, which give more precise analysis outputs 

and better distance estimates. 24 Each hexagon was populated with the year 2021 population data by 
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calculating the population-weighted centroid based on the population distribution using dasymetric 

mapping. TB confirmation data for the year 2021 was obtained from the District of Health Information 

System (DHIS2). This data is collected monthly from primary healthcare facilities by designated data 

capturers and reported to the district. These data were used to calculate the number of TB cases per ward 

(the smallest administrative unit).  

Mapping and Analysis Techniques 

The analysis was conducted in ArcGIS 10.8.2 software. The distances were measured using road network 

distance which gives a more accurate measurement than Euclidean distance. The distance is measured from 

the centroid of each hexagon to the closest health facility using the origin-destination matrix. 25 For distance 

measurements, the implicit mode of travel was assumed which states that the shortest physical distance is 

a function of the mode of travel. It was also assumed that people are likely to travel from their place of 

residence to the nearest health facility. To visualize the distribution of TB, the aggregated TB cases were 

linked to a base map in ArcGIS using the spatial join function.  All distances computed were exported onto 

Excel to calculate means and standard deviations. 

Outcome measures  

The primary outcome was the travel distance to PHCs offering TB testing services in the eThekwini district. 

The secondary outcome was the travel distances from PHCs to nearest hospital. The CSIR has stipulated 

that social facilities offering public services in South Africa should have a travel distance of 5km to clinics. 

24 Therefore, clinics that were < 5km from patients were deemed highly accessible; PHCs with distances 

between 5-10km were moderately accessible, and > 10km were deemed poorly accessible. The CSIR 

guidelines further state that PHCs should ideally be situated within 30km of district hospitals, therefore, 

distances greater than this were classified as inaccessible. 

Patient and Public Involvement 

No patients/public were involved in any aspect of this study. 
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Results 

Travel distance analysis of PHCs in the eThekwini district 

A total of 123 clinics were included in the analysis of geographic accessibility. The distances that people 

traveled to the closest diagnostic facility within the different regions of the eThekwini district are depicted 

in Figure 2. The map shows that much of the population had good access to TB diagnostic services with 

only a few areas exhibiting poor accessibility. The mean distances traveled by patients to diagnostic 

facilities for each of the planning districts in eThekwini are found in Table 1. On average, patients visiting 

eThekwini PHCs had to travel 4.7km (range; 0.1-26.9km). The Central and North regions were highly 

accessible, with average distances of 2.6km (range; 0-13.9km) and 4.5km (range; 0.1-26.2km), 

respectively. The South and West regions were considered moderately accessible, with mean distances of 

5.2km (range; 0-44.5km) and 6.2km (range; 0-23.2km), respectively. However, it's worth noting that 

patients from all four regions could travel maximum distances that were beyond the recommended 5km to 

access diagnostic facilities. Patients from the South region residing furthest from PHCs could travel up to 

44.5km. 
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Figure 2 Travel Distance to TB Diagnostic Services Facilities in eThekwini District 

 

Table 1 Travel Distance Statistics per Planning District of eThekwini District 

Spatial Planning 

Region 

Average distance (km) 

to Clinic  

MIN distance (km) to 

Clinic 

MAX distance (km) to 

Clinic 

Central                    2.6                    0.0                  13.9 

North                    4.5                    0.1                  26.2 

South                    5.3                    0.0                  44.5 

West                    6.7                     0.0                  23.2 
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eThekwini                    4.8                    0.1                  26.9 

 

Table 2 describes the accessibility to TB diagnostic services per planning region and level of urbanization, 

respectively while the visual representation of these data is found in figure 3. Approximately 92.6% (3 730 

494 people) of the population could access a TB diagnostic service within the required travel distance 

standard of 5km and thus were considered well served. The remaining 7.4% (294 572 people) could access 

a TB diagnostic services facility beyond 5km (Table 2). The Central, North, and South Regions had ≥98% 

of the population residing within 5km of a PHC (Figure 3A; Table 2A). These regions also constitute the 

built-up areas of the district which include the prime corridor, and urban and sub-urban areas are where 

most of the population resides (Figure 3B). The rural areas which make up the largest geographic area of 

eThekwini (48.5%) had the smallest number of the district’s population (10.7%) (Supplementary file 1). 

This is also where most of the underserved population resides, which constitutes 4.4% of the total 

population and 59.5% of the underserved population (Figure 3B; Table 2B). 

Table 2 Accessibility of diagnostic services per region and density corridor within eThekwini 

A. Accessibility and population data per planning region 

Planning 

Regions 

Population 

per planning 

region (2021) 

Population ≤ 

5km from 

clinic 

%Population ≤ 

5km from a 

clinic 

Population ≥ 

5km from a 

clinic 

%Population ≥ 

5km from a 

clinic 

Central  1 246 322 1 214 392 30.2   31 930  0.8 

North 1 340 765 1 269 623 31.5   71 148  1.8 

South    992 601    935 849 23.2   56 752  1.4 

West    447 973    310 631   7.6 137 342  3.4 

Total 4 027 660 3 730 494 92.6 294 572  7.4 

B. Accessibility and population data per level of urbanization 
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Figure 3 Population distribution and level of urbanization within the eThekwini district in 2021 

 

 

Level of 

urbanization 

Population 

density (2021) 

Population ≤ 

5km from 

clinic 

%Population ≤ 

5km from a 

clinic 

Population ≥ 

5km from a 

clinic 

%Population ≥ 

5km from a 

clinic 

Prime 

corridor 
   902 728    889 913 22.10  12 815    1.4 

Rural    431 689    255 701   6.3 175 988  40.7 

Sub-urban 1 550 235 1 454 265 36.1  95 970    6.1 

Urban 1 143 006 1 130 612 28.0  12 394    1.1 

Total 4 027 660 3 730 494 92.6 297 165    7.4 
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Distribution of TB cases in eThekwini District 

The confirmed TB cases within the eThekwini district in the year 2021 have been depicted in Figure 4. A 

total of 9,953 TB cases were recorded in 2021. The densely populated central region had the lowest 

number of TB cases with a total of 1,739. The sparsely populated western region followed closely with 

1,976 cases. Conversely, the northern region, which had the highest population density in the district, had 

the highest number of TB cases totaling 3,398. Despite the north region having a high proportion of TB 

cases, patients in this area had good access to TB diagnostic services. On the other hand, the central 

region had a relatively low number of cases and high accessibility to PHCs. The west region had a 

moderate level of accessibility but also had a relatively low amount of cases. The south region had a 

moderate level of accessibility and a relatively high number of TB cases, however, these were 

concentrated in the urban and sub-urban areas and fewer cases were located in the rural areas. 

Furthermore, Table 1 shows that patients in the south could travel up to 44.5km to reach a facility with 

diagnostic services. 
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Figure 4 Confirmed TB cases within eThekwini per planning region in 2021 

Analysis of distances from PHCs to the nearest hospital 

Travel distances from clinics to the nearest hospitals are depicted in Figure 5. The average distance from 

PHCs to hospitals within eThekwini was 9.6km (SD±7.6km). A total of 121 clinics (98.4%) were within 

30km of a hospital. Eighty clinics (65%) were situated within 10km of hospitals, 28 (22.7%) were 

situated within 10.1-20 km, 12 (9.6%) were located between 20.1-30 km and only two (1.6%) were 

outside a 30km radius from a local hospital Most hospitals are concentrated in the central region and 

fewer are found in the three regions of eThekwini. 
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Figure 5 Travel distances between PHCs and hospitals in eThekwini 

Discussion 

Our research evaluated the accessibility of TB diagnostic services at PHCs in the eThekwini district. The 

results showed that TB diagnostic services were accessible to a majority (92.6%) of the population. Of the 

7.4% of the population that fell outside a 5km radius of a clinic, 59.5% resided in rural areas. On average 

the population in eThekwini had to travel 4.8km to access diagnostic services. Moreover, the central and 

north regions were highly accessible while the south and west regions experienced moderate accessibility, 

respectively. However, patients from all regions could travel distances longer than 5km to reach a diagnostic 
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facility with distances in the south region reaching up to 44.5km. Many of the TB cases were in the densely 

populated urban and suburban regions and fewer in the sparsely populated rural areas. Our analysis also 

revealed that 98.4% of clinics were <30km from a hospital at an average distance of 9.6km (SD±7.6km). 

However, these hospitals are not spatially distributed, with many being in the central region of the 

eThekwini district. 

Geographic accessibility to healthcare services can significantly impact the health outcomes of a 

population. For TB, limited access to diagnostic facilities can worsen disease progression and increase 

community transmission. 13 Our findings showed that 92.6% of the eThekwini population had good access 

to TB diagnostic services, enabling them to reach a facility within 5km. Nevertheless, access remains a 

challenge in rural areas. Patients from the predominately rural west and south regions had moderate access 

(5-10km) to TB diagnostic services, however, these patients could travel up 23.2 and 44.5km to reach a 

PHC, respectively. A Ghanaian study reported similar findings, showing that 81.4% of its population lived 

within 5km of a PHC, traveling an average of 4.7km to reach these facilities. However, access remained a 

challenge for rural populations. 26 Authors from Ghana and India have demonstrated that longer travel 

distances are often associated with higher costs which deters health-seeking behaviors in rural communities. 

12 27 28 Consequently, limited accessibility to health services is often accompanied by lower TB case 

notifications, leading to the underreporting of disease from these areas. 29 

Our study investigated the distribution of TB cases throughout the eThekwini district. The results depicted 

urban and sub-urban areas having higher TB cases than rural areas. The evidence suggests that higher TB 

case notification rates in urban areas are due to better health services utilization than in rural regions. 30 31 28 

While the lower population density in rural regions may have played a role in the lower number of TB cases 

observed by our findings, it is important to note that most of the underserved population resides in this 

region; therefore, the longer distances these patients travel cannot be ignored. MacPherson et al, 32 showed 

a decrease in TB case notifications in Blantyre, Malawi, as the distance to the nearest clinic grew. These 

authors further highlighted that low TB cases in areas with risk factors for TB, such as poverty, could reveal 
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an access issue rather than a low TB burden. 32 In South Africa, the poorest live furthest from the closest 

PHCs. Therefore, patients from these regions are at particular risk for developing TB. Moreover, Mee et al. 

33 found that in rural South Africa, distances longer than 5km from health facilities were associated with a 

higher risk of death for people with TB/HIV co-infection. Therefore, access to diagnostic services should 

be prioritized in remote areas of eThekwini.  

The eThekwini district already has four and five mobile clinics in the predominately rural regions of the 

south and west, respectively. Based on our findings this is an adequate number of clinics as 3.4% of the 

underserved population reside in the west and 1.4% reside in the south. However, regarding the distribution 

of the mobile units, consideration must be given to areas in the south where the population can travel up to 

44.5km to reach a facility. Moreover, given the vulnerabilities that rural populations face, it is paramount 

that TB services are always available at these mobile health units. The COVID-19 pandemic disrupted the 

provision of these services as many mobile units were repurposed for COVID-19 response. 34 

Our findings also showed that 98.4% of clinics in eThekwini were within the recommended 30km of a 

district hospital. However, many of the hospitals in the district are concentrated in the central region. The 

post-apartheid South African government has worked hard to ensure equitable access to healthcare by 

providing healthcare free of charge and expanding PHCs. 35 36 The placement of district hospitals in 

eThekwini reveals the enduring effects of apartheid. Hospitals are mainly situated in areas where privileged 

individuals reside, while fewer are present in remote regions where the poor still live. This distribution does 

not reflect the current population needs. Although PHCs play a vital role, district hospitals act as their 

referral points, which offer more comprehensive services, including but not limited to emergency care. 

Current studies on access to emergency care primarily focus on obstetrics and maternal health. 37-39 

However, it is important to note that patients with tuberculosis, particularly those in remote settings, are 

also likely to require emergency services. 40 This is because they tend to present later to healthcare clinics 

when the disease has already progressed to a severe stage, which may require immediate and urgent 

interventions. Moreover, patients with drug-resistant forms of TB receive their treatment at district 
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hospitals, and TB samples from PHCs are sent to district hospitals for testing so distances could affect 

turnaround times. Therefore, hospitals within eThekwini should be better distributed. 

Based on our findings, we recommend that eThekwini deploy its mobile clinics at rural locations according 

to the population distribution and the travel distance guidelines provided by the CSIR. Furthermore, the 

quality of care of mobile health units and PHCs should be continuously assessed and improved because 

improving geographic access and utilization of services would be futile without ensuring high-quality care. 

eThekwini has started active case finding for asymptomatic high-risk groups. These should include the 

vulnerable poorer populations in rural and urban areas where high population density facilitates 

transmission. This is especially important in light of the COVID-19 pandemic which has not only increased 

the risk factors for developing TB but also the number of undiagnosed cases. Lastly, where feasible, in 

remote areas with poor access to health facilities, the government should consider upgrading existing PHCs 

to hospitals and introducing more clinics. This could assist with increasing emergency care in these regions 

for all health conditions including TB. 

Conclusion 

GIS technology is a powerful tool that can reveal healthcare access and thereby inform the development of 

equitable solutions. In our study, the eThekwini district had high accessibility to TB diagnostic services at 

PHCs. However, access remains a problem in some remote regions. This also was true for the location of 

hospitals within the region. The evidence shows higher cases of TB in urban and sub-urban regions 

compared to rural regions suggesting that there is better utilization in areas with better access. To keep 

making progress towards the elimination of TB, these access issues will need to be addressed. Active case-

finding and mobile clinics can be used in the interim, however, permanent solutions like expanding clinics 

and district hospitals should also be considered. 
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Chapter 5 Manuscript addressing Objective 2  
 

The results from Chapter 4 revealed that TB diagnostic services were highly accessible with the 

exceptions of a few remote regions. Once geographic accessibility had been established, the impact 

of the COVID-19 pandemic on TB diagnostic services was evaluated. 

Chapter 5 presents the results of the analysis that assessed the impact of COVID-19 on TB 

diagnostic services during the pandemic. The chapter has been presented as an article with the title: 

“Impact of COVID-19 on TB diagnostic services at primary healthcare clinics in eThekwini 

district, South Africa” which was published by the journal Scientific Reports. Link: Impact of 

COVID-19 on TB diagnostic services at primary healthcare clinics in eThekwini district, South 

Africa | Scientific Reports (nature.com)  

https://www.nature.com/articles/s41598-023-43589-7
https://www.nature.com/articles/s41598-023-43589-7
https://www.nature.com/articles/s41598-023-43589-7
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Chapter 6 Manuscripts Addressing Objective 3  
 

Following the evaluation of the impact of TB diagnostic services in Chapter Five, a quality 

assessment of these services was conducted. This was done to establish the barriers and facilitators 

to providing quality diagnostic services.  

In chapter 6, two manuscripts are presented to address objective 3. The first manuscript presents 

findings from a facility audit aimed at determining the barriers and enablers to providing quality 

diagnostic services. The manuscript is titled: “Quality of TB diagnostic services at primary 

healthcare clinics in eThekwini District, South Africa” and is being considered for publication by 

the journal PLOS ONE. The second manuscript explored the quality of TB services from the 

patients’ perspective and is titled: Quality of TB services at Primary healthcare clinics in 

eThekwini District, South Africa: Patient perspectives. This manuscript has undergone an initial 

round of revisions and is being considered for publication by the journal BMC Infectious 

Diseases.   
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Abstract 

Overcoming the TB epidemic needs to move past expanding the coverage of healthcare services 

and look to improve the quality of TB services. During COVID-19, the suboptimal state of TB 

services has further deteriorated, and little is known about how these services have fared after the 

pandemic. The study aims to reveal barriers and enablers to providing quality TB diagnostic 

services in primary health care (PHC) clinics in the eThekwini district, South Africa. Twenty-one 

clinics with the lowest and highest headcounts from each region of eThekwini were purposively 

selected. An audit tool adapted from the United States Agency for International Development 

(USAID) and the national TB guidelines was used to collect data on six different audit components. 

To assess quality, a 3-point scale was used where clinics could get a rating of either excellent, 

moderate, or poor performance. Descriptive statistics were employed to summarize and analyze 

clinic scores in Stata v15.1. Additionally, associations between clinic scores and clinic 

characteristics were investigated using Pearson’s pairwise correlation coefficient and a linear 

regression model, where p < 0.05 was the measure of statistical significance. The audit found that 

the quality of diagnostic services in eThekwini was moderate. The gaps that required addressing 

were the lack of TB training among staff, adherence to infection prevention and control practices, 

and contact screening. Without feasible solutions, these will hinder current TB management 

strategies and slow progress toward ending the TB epidemic. 
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Introduction 

Low- and middle-income countries (LMICs) of sub-Saharan Africa and Asia are the most 

burdened by Tuberculosis (TB). In 2021, South Africa formed part of the countries that made up 

the largest global TB burden [1]. At the heart of the TB epidemic in South Africa is the high 

prevalence of HIV within the population and the people who contract TB but are never diagnosed 

[2]. In 2019, 32 000 people died from TB, of which 62% were HIV positive [3], and in 2021, 304 

000 people contracted the illness while the number of deaths increased to 56 000 [4]. The lives of 

so many people should not continue to be lost to a curable disease in which policies and 

interventions are in place to assist with its control [5]. Therefore, it is time to investigate the quality 

of care at facilities providing TB services in LMICs. 

There is agreement that improving TB outcomes must go beyond increasing coverage of healthcare 

services and shift towards improving the quality of TB care [6, 7]. Evidence shows that half of TB 

deaths now occur as a result of poor quality rather than limited access to healthcare [8]. Findings 

like these have prompted a report by the Lancet Global Health Commission, which states that 

providing healthcare services without the base level of quality is unethical, wasteful, and 

ineffective [9]. The quality of TB care has been assessed in several countries, and the results 

revealed suboptimal TB care in both the public and the private sectors [10-14]. Similar studies 

from South Africa that used standardized patients to measure quality showed better TB 

management than in other countries. However, there was still sub-optimal management of HIV 

during TB screenings [10, 11]. This is concerning for a country that has integrated TB and HIV 

services as a means to manage the high HIV, TB, and HIV-TB coinfection prevalence [15]. 
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COVID-19 has further complicated the provision of essential TB care in high-burden countries 

[16]. During the initial stages of COVID-19, access to TB services was limited due to the 

introduction of lockdowns and the diversion of resources to help manage the spread of SARS-

CoV-2 [17]. This reduced the case detection in TB-endemic countries like South Africa, wherein 

TB detection dropped by 26% in 2020 compared to 2019 [16]. Subsequently, the reduction in the 

number of people diagnosed with TB has also increased TB mortality [16]. The ambitious targets 

the United Nations (UN) and the World Health Organization (WHO) set to eradicate TB are now 

out of reach [18, 19]. Rapid restoration of TB services and the scale-up of case detection will play 

a vital role in getting TB goals back on track, but this would be futile without ensuring quality 

services at facilities offering care. 

Although South Africa has implemented continuous quality improvement to consistently assess 

the performance of TB and HIV services [20, 21], to our knowledge, no assessments of TB services 

have been published since the start of the COVID-19 pandemic. For this reason, the study aimed 

to assess the barriers and facilitators to providing quality TB diagnostic services at primary 

healthcare clinics in the eThekwini district, South Africa. A study of this nature would reveal the 

barriers that will guide targeted implementation strategies aimed at quality improvement.  

Methods 

Study design 

A facility audit focused on the quality of TB diagnostic services was conducted at PHCs. An audit 

allowed us to gain insight into the availability and functionality of the diagnostic resources at the 

clinics [22]. This study forms part of a larger study that seeks to improve TB diagnostic services 

at PHCs during pandemics and similar situations [23].  
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Study setting 

The study was undertaken in eThekwini, the largest metropolis in the province of Kwa-Zulu Natal, 

South Africa. The area is divided into four municipal functional planning regions: the North, 

South, Central, and Outer West [24]. The population of eThekwini is estimated at 3.9 million, of 

which the majority reside in the southern region [24]. A key health challenge within the region is 

the low life expectancy due to high disease prevalence, including TB [25]. The frontline to 

healthcare services in South Africa are PHCs. eThekwini currently has 113 clinics administered 

through the local authority or provincial government. 

Study population and sampling 

The study took place at clinics that offered TB diagnostic and treatment services. The clinics were 

selected from the four municipal planning regions used in eThekwini [24]. Twenty-one clinics 

were purposively selected based on patient headcount; each region included clinics with both a 

small and a large headcount. Six clinics were chosen from the southern and central regions, five 

from the northern region, and four from the western region. 

Data collection tool and scoring guide 

An audit assessment tool developed by MEASURE evaluation was used to collect data on TB 

diagnostic services in eThekwini [26]. The tool was adapted to focus on the diagnostic aspect of 

TB services and also represented the priorities set by South Africa’s National Department of 

Health (NDoH) (S1 File) [27]. The tool assessed six key components: TB diagnosis and 

management, HIV-TB integration, TB documents and guidelines, specimen management, 

infection, prevention and control (IPC), and TB training. 
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The responses on the audit tool were either “yes” or “no,” where “yes” was coded as “1” and “no” 

as 0. The resulting ‘yes’ responses were totaled and converted to percentages for every component.  

The overall facility scores were determined by averaging the percentages from each audit 

component. The performance was determined using three cut-off points, scores of between 85%-

100% signified excellent performance, those between 50%-84% were moderate, and scores lower 

than 50% represented poor performance. 

Data collection procedure 

The facility audits took place over three months from January to March 2023. The audit team 

comprised the primary investigator (PI), clinic managers, and a TB nurse from each audited 

facility. The PI explained the components of the audit tool to the clinic's respective members. Then, 

each clinic representative answered the questions on the checklist and showed the PI various items 

as dictated by the audit checklist. To ensure the audit's efficiency, staff members were notified of 

the purposes of the audit before the clinic visit. 

Pre-test 

Before conducting the study, the data collection tool was pre-tested at one facility that was not 

included. The tool was then adapted based on the outcome of the piloting exercise. 

Data analysis 

Data were collected manually at respective clinics before being entered into an Excel spreadsheet, 

where it was cleaned and validated. Once clean, data were exported into Stata version 15.1 for 

analysis [28].  To estimate the frequencies and the 95% confidence intervals for overall audit scores 

and respective audit components, the t-test was used. To compare the statistical differences in the 

performance of the audited clinics by region, a one-way Analysis of Variance (ANOVA) was 
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conducted and adjusted for multiple comparisons using Tukey’s post-estimation test, where p < 

0.05 was significant. The association between the audit scores and clinic characteristics was 

determined using Pearson’s pairwise correlation coefficient, p < 0.05, as a measure of significance. 

Variables were then subjected to a linear regression, which used R2 to measure the goodness-of-

fit and p < 0.05 for statistical significance.  

Ethical considerations 

All methods were carried out in accordance with the declaration of Helsinki and the South African 

POPIA Act. This study received ethical approval from the University of Pretoria’s Health Sciences 

Research Ethics Committee Reference number 652/2021. Further approvals were obtained from 

the KwaZulu Natal Department of Health (Ref: KZ_202112_012) and the eThekwini 

Municipality’s Health Unit. Anonymous patient data were extracted and aggregated for this study; 

thus, informed consent from patients was waived by the University of Pretoria’s Health Sciences 

Research Ethics Committee. Written consent was provided by the clinic staff who participated in 

the audit. 

 

Results 

Characteristics of audited clinics 

A total of 21 PHCs were audited from the eThekwini district, South Africa, over three months 

between January to March 2023. Five clinics were audited from the northern region, six from the 

southern and central regions, and four from the western region. Eight out of the 21 audited clinics 

were administered by the provincial government and the remaining 13 were issued by the local 
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municipal government. Eighteen facilities provided TB-related services from Monday to Friday, 

one from Monday to Saturday, and only two reported providing these services from Monday to 

Sunday. Fourteen clinics indicated that TB screening was conducted in all consultation rooms 

within the facility, one clinic had TB services at three points, two clinics provided these services 

in two areas, and five clinics provided TB services at a single service point. The average quarterly 

headcount of the clinics ranged between 9 755±2 578 and 21 405± 9 075 patients among the four 

regions, while the number of people screened for TB varied between 9 213 ± 2 454 and 18 385 ± 

7 924. A detailed description of the audited clinics is found in Table 1. 

Table 1 Characteristics of the audited PHCs within eThekwini district, South Africa, ± represents the 

standard deviations. 

Region No. of 

municipal 

clinics  

No. of 

provincial 

clinics 

Days per week, 

TB services are 

available 

TB-

related 

service 

points 

Patient 

headcount 

(Quarterly) 

Patients 

screened for 

TB symptoms 

(Quarterly) 

North  5 0 Monday-Friday One and 

all points 

9 755 ± 2578 

 

 

9 213 ± 2 454 

 

 

 

South 

 

 

1 

 

 

5 

Monday-Friday One, 

three, and 

all points 

 

 

21 405 ± 9 075 

 

 

 

 

18 385 ± 7 924 

 

 

Monday-Saturday 

Monday-Sunday 

Central 3 3 Monday-Friday Two and 

all points 

19 208 ± 10 859 

 

16 564 ± 8 540 

 

West 4 0 Monday- Friday One, two, 

and all 

points 

13 350 ± 5 087 

 

 

12 590 ± 5 731 

 

 

Audit scores for facilities in eThekwini District, South Africa 

Based on the criterion applied to this research, the results from the audited clinics show individual 

ratings that range between moderate 64.1% (95% CI: 16.0%-112.3%) and excellent 97.6% (95% 

CI:91.6%-103.6%) Table 2. Nine out of the 21 clinics scored excellently, and the remaining 12 

performed moderately (Table 2). Clinics in the west were the only ones to achieve an excellent 
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rating with a combined score of 94.1%, and conversely, facilities in the central region had the 

lowest performance at 75.8%; moreover, the difference in scores between these two regions was 

statistically different (p < 0.05). Clinics of the southern and northern regions shared similar scores 

of 78.1% and 79.3%, respectively (Fig 1).  

 

Fig 1 Audit scores for TB diagnostic service at PHCs in eThekwini by region, where error bars represent 

95% confidence intervals 
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Table 2 Individual audit scores and ratings for PHCs in the eThekwini district 

 

    Audit Components (%)   

    

Infection 

Prevention 

& Control 

Specimen 

management 

Documents & 

guidelines 
TB training 

Integration of 

TB/HIV 

services 

TB diagnosis 

& 

management 

Overall 

percentage per 

clinic (95% 

CI) 

Clinic 

rating 

In
d

iv
id

u
a

l 
cl

in
ic

s 
re

p
re

se
n

te
d

 b
y

 r
eg

io
n

  

South 1 86 100 100 100 100 50 89.3 (68.2-110.3) Excellent 

South 2  71 75 57 100 100 40 73.8 (48.9-98.6) Moderate 

South 3 71 100 14 0 100 100 64.1 (16.0-112.3) Moderate 

South 4 86 75 57 0 100 83 66.8 (29.4-104.2) Moderate 

South 5 93 100 86 100 100 100 96.5 (89.4-104.9) Moderate 

South 6 86 100 100 0 100 83 78.1 (37.1-119.1) Moderate 

Central 1 57 75 100 100 100 83 85.8 (67.3-104.3) Excellent 

Central 2 71 100 86 100 100 67 87.3 (71.3-103.3) Excellent 

Central 3 61 75 86 0 100 60 63.6 (27.2-100.0) Moderate 

Central 4 64 100 100 0 100 100 77.3 (34.7-119.8) Moderate 

Central 5 86 100 100 0 20 100 67.6 (19.9-115.3) Moderate 

Central 6 71 100 86 0 100 83 73.3 (33.9-112.7) Moderate 

West 1 64 100 100 100 100 83 91.1 (75.4-106.8) Excellent 

West 2 71 100 100 100 100 100 95.1 (82.7-107.5) Excellent 

West 3 86 100 100 100 100 100 97.6 (91.6-103.6) Excellent 

West 4 86 100 86 100 100 83 92.5 (83.8-101.1) Excellent 

North 1 79 100 71 100 100 50 83.3 (61.7-104.9) Moderate 

North 2 79 100 85 100 100 50 85.6 (65.0-106.3) Excellent 

North 3 71 100 75 100 100 67 78.3 (59.6-97.0) Moderate 

North 4 71 100 86 100 20 75 75.3 (44.1-106.5) Moderate 
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North 5 64 100 86 0 100 50 66.6 (26.4-106.8) Moderate 

  
% per 

component 

(95% CI) 

74.9 (70.3-

79.5) 

95.2 (90.6-

99.8) 
83.8 (74.3-93.3) 

61.9 (37.5-

82.1) 
92.3 (81.4-103.3) 76.5 (67.3-85.7)     
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Performance by individual audit component 

The consolidated scores for each component were determined by averaging the scores from the 

respective components for all clinics in Table 2. The resulting scores for components: specimen 

management, integration of HIV/TB services, TB policies and guidelines, TB diagnosis and 

management, Infection, prevention and control, and TB training; are depicted in Fig 2. The audited 

clinics showed excellent performance for specimen management and integration of HIV/TB 

services, with 95.2% (95% CI: 90.6-99.8) and 92.3% (95% CI:81.4-103.3), respectively. The 

remaining audit components performed moderately; TB training had the lowest score of 61.9% 

(95% CI: 37.5-82.1). The performance of TB training was significantly different from specimen 

management, TB documents and guidelines, and integration of TB/HIV services, respectively (p 

< 0.05) 

 

Fig 2 Averages for each audited component of TB diagnostic services in eThekwini, 95% confidence 

intervals shown with error bars. 
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Specimen management 

This was the best-performing component among all clinics with a total score of 95.2% (95% CI: 

90.6-99.8). Only the Southern and Central regions failed to achieve a score of 100% compliance 

each with two clinics that scored a 75%. Four clinics could not locate their standard operating 

procedures (SOPs) for specimen collection. All clinics were compliant in the other areas of 

specimen management in which sputum was stored under the correct conditions and collected 

from each facility at least once daily. 

Integration of TB/HIV services 

This service area recorded the second-highest score at 92.3% (95% CI: 81.4-103.3). Every clinic, 

except two, received a perfect score of 100% for integrating TB/HIV services. All the compliant 

clinics provided HIV tests to all TB patients and appropriately managed all patients with HIV/TB 

co-infection according to the national guidelines. One of the clinics that did not fully comply had 

an HIV/TB coinfected patient who was receiving antiretroviral therapy (ART) from a private 

doctor. The other non-compliant clinic had a TB patient who was a defaulter and not receiving 

any HIV care because they still required a referral letter from their previous facility. 

TB diagnosis and management 

This audit component earned a moderate score of 76.5% (95% CI: 67.3-85.7). Individual clinic 

scores ranged from 40% to 100%. The western region was the only one that excelled, with a 

combined score of 91.5%. The shortcomings of this component were turnaround time for gene 

Xpert results and the lack of identifying and screening close contacts of those with active TB. 

Twelve clinics failed to meet the <48h turnaround time for Gene Xpert results; however, Labtrak 

results were returned in less than 24h, but these facilities received them after three days. The 
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other nine clinics returned TB test results within 2 days. Eight facilities failed to identify and 

screen contacts of patients who had tested TB positive because patients either provided the 

wrong contact details or failed to give any contact information. All clinics were compliant with 

using Gene Xpert to diagnose patients, initiating treatment promptly, and investigating the 

progression of the disease using acid-fast bacillus testing. 

Infection prevention and control (IPC) 

IPC achieved the second-lowest rating with a score of 74.9% (95% CI: 70.3-79.5). Individual 

clinic scores ranged from 61% to 93%. The most prominent causes for concern were patient 

waiting areas and the failure by presumptive TB patients and TB nurses to wear surgical masks 

and N-95 respirators, respectively. Eleven clinics had waiting areas that were small, congested, 

and lacked adequate ventilation; the waiting areas in the other ten clinics were either outside or 

had access to fresh air through open windows and doors. Similarly, eleven clinics did not require 

presumptive TB patients to wear surgical masks. However, ten did supply surgical masks to 

coughing patients when masks were available. The remaining ten clinics required all patients 

entering the facility to wear masks. Only one clinic had a TB nurse who wore an N-95 respirator 

during patient consultations. Nurses at the other twenty clinics either had no access to N-95 

respirators due to stockouts, opted for surgical masks instead, or wore nothing due to the heat 

and discomfort of wearing a mask. On the other hand, all clinics had a designated coughing area 

away from other patients, with two clinics having a formal coughing booth with a filtration 

system. Moreover, all but one clinic separated coughing patients and fast-tracked them for TB 

evaluation.  

TB documents and guidelines 
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This audit component earned a moderate score of 83.8% (95% CI: 74.3-93.3). Eight clinics 

achieved a score of 100%, most of those coming from the western and central regions. The 

remaining 13 clinics had scores ranging from 14% to 86%. Diagnosis and screening flowcharts 

and TB posters were notably missing from many clinics. Twelve clinics stated that moving 

between different consultation rooms was the main reason for the misplaced documentation. 

Another clinic had a wing under construction during the audit, resulting in many misplaced 

items, including TB documents. Conversely, all but one clinic had copies of the relevant TB 

guidelines, and every clinic had either a manual or electronic method of reporting diagnosed TB 

cases.   

TB training 

TB training was the audit component with the lowest score of 61.9% (95% CI: 37.5-82.1) among 

all the audited clinics. The western region was the only region that scored 100% in this area, 

while the central region scored the lowest with only 40%. Eight clinics indicated no staff had 

received new TB training in the previous 24 months. The two reasons for this were the high staff 

turnover rate and staff shortages that made it difficult for nurses to leave work to attend offsite 

training. The remaining 12 clinics had a perfect score (100%) in this area. The TB training 

received was broad covering topics like the TB cascade of care, up-and-coming diagnostic tools, 

and loss to follow-up.  

Relationship between clinic characteristics and audit scores 

The association between the audit scores and the clinic characteristics (TB headcount and number 

of TB patients screened) was investigated. The results showed a weak to moderate correlation 

between component scores and clinic characteristics with no statistical significance (p > 0.05). 



95 

 

Assessing the association between region audit scores and clinic characteristics turned up similar 

results, showing that the numbers of screened patients and clinic headcount were not significantly 

associated with the audit scores achieved by each region, respectively. Similarly, a linear 

regression of these variables revealed no relationship between the selected clinic characteristics 

and the component scores, with R-squared values of less than 1% and no statistical significance.  

Discussion 

Facility audits in four different regions of eThekwini were conducted to assess barriers and 

enablers to providing quality TB diagnostic services at PHCs. The clinic ratings by region were 

primarily moderate, with only the western region securing an excellent overall score. Moreover, 

scores obtained by the highest and lowest-performing regions were significantly different from 

each other. However, no statistically significant relationships were established between audit 

scores and clinic characteristics. Assessment of individual component scores showed specimen 

management and the integration of TB/HIV services to have the highest scores. On the contrary, 

IPC and TB training had the lowest scores. Other notable areas of concern were times for reporting 

Xpert results and failing to identify and screen close contacts of TB patients. 

To our knowledge, no studies from South Africa have looked at the quality of TB services since 

the COVID-19 pandemic. The audit showed that specimen management was the component that 

received the highest score. This is good because mishandling and improper storage of sputum can 

affect its quality, leading to incorrect diagnoses. Some of our study findings were congruent with 

those from another audit conducted in South Africa, which reported HIV counseling and testing 

for TB patients as one of the highest audit scores [21]. Integrating HIV/TB services at public 

healthcare facilities is relatively new to the country. It has experienced implementation challenges 
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in the past [29, 30], which led to missed opportunities to care for TB patients appropriately [31]. 

As such, we did not anticipate this area performing well; however, the targeted quality 

improvement interventions that have been trialed at PHCs in recent years may be the reason for 

the high quality of HIV/TB services found in this study [20].  

Our study also identified areas of weaker compliance with national standards. Similar research has 

shown that poor adherence to TB guidelines is often linked to high work volumes [21]. In contrast, 

our findings showed no associations between the number of patients seen and the audit scores 

obtained. However, findings from Ethiopia and South Africa were comparable to ours in that high 

staff turnover formed reasons for the lack of recent training among staff [30, 32]. Ironically, 

continuous education can be an effective tool for improving the quality of TB services [31]. 

Adequate training has been linked to better implementation of IPC measures, another barrier to 

quality identified by this study [33]. Although many facilities adhered to WHO IPC standards by 

triaging coughing patients and separating them from others [34], we also found that clinic 

infrastructure resulted in overcrowded waiting areas and inadequate ventilation, moreover, there 

was a poor supply of masks/respirators which led to limited mask use. The same challenges 

burdened health systems during the COVID-19 pandemic [35, 36]. Poorly implemented IPC 

measures depleted healthcare workers and perpetuated nosocomial infections [37]. Therefore, 

addressing these IPC challenges serves a dual purpose of improving TB control efforts and 

strengthening pandemic preparedness.  

A cornerstone of the end TB strategy by the WHO is early diagnosis and treatment initiation [18]. 

Our findings showed potential barriers to both, specifically through Xpert turnaround time and 

failure to identify and screen close contacts of TB patients. In South Africa, the introduction of 

Xpert for TB diagnosis has increased the detection of TB by providing results in less than two 
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hours [38], however, its placement at centralized laboratories delays treatment initiation by 

returning results to the clinics after several days [21, 39]. This was also true for our results. To this 

end, the National Health Laboratory Services has introduced automated text messages for 

presumptive TB patients for faster linkage to care [40], however, this is still in its infancy and has 

had limited success as of February 2023 [4]. Thus, improving the quality of care needs to look at 

optimizing the current strategies by working toward delivering same-day diagnosis at the point of 

care. Indeed, prompt diagnosis reduces the development of more severe forms of TB and curbs 

community transmission likewise rapidly detecting close contacts of TB patients can also reduce 

the potential for community transmission. However, our findings identified this as another barrier 

to the quality of TB care. Contact tracing is known to be poorly implemented in resource-limited 

settings [18, 41] but, is a better approach than passive case finding for managing TB [42]. Thus, it 

requires optimization at PHCs where uptake is mediocre at best. 

The study was not without limitations. To assess TB diagnosis and management as well as 

integration of TB/HIV service a random patient file from each facility was chosen. The number of 

files was small compared to the volume of patients seen by these facilities and may not be a true 

reflection of the two audit components and thus cannot be generalized to the rest of the PHCs in 

eThekwini. Therefore, a larger study investigating these two parameters would be able to yield 

more precise estimates. Moreover, while we reported on the high quality of HIV/TB integration 

services our research only accounted for patients receiving TB care which means the HIV program 

could be missing opportunities to screen and test presumptive TB cases.  

Recommendations 

Some of the main barriers to providing quality TB care were the need for recent health education 

on TB among staff, better adherence to IPC measures, turnaround time for results, and contact 
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tracing; based on those we recommend the following: Equipping all staff members working at 

clinics with TB training so to maintain trained staff. To this end, training can be used to reinforce 

IPC practices. However, the training should include practical aspects to address the know-do gap. 

In many cases, the nurses in our study knew the importance of wearing N-95 respirators but did 

not use them. Furthermore, all patients at PHCs should be mandated to wear masks. This is an 

effective way of preventing nosocomial infections. COVID-19 has already set a precedent for this 

and should be leveraged by all health facilities. This would also remove the financial burden from 

the health system to provide masks for presumptive TB cases, and these funds could be reallocated 

to purchasing N-95 respirators instead. Moreover, making all patients wear masks will remove any 

feelings of stigma and discrimination that TB patients may experience. Facilities should use natural 

ventilation by opening windows and doors. This is an inexpensive way of disrupting the TB 

transmission cycle by introducing airflow into overcrowded facilities. Using natural airflow over 

mechanical ventilation is also advantageous, as the country is regularly experiencing scheduled 

blackouts that would not always make mechanical ventilation possible. Since COVID-19 ignited 

the development of novel diagnostic tools, similar efforts should be used to develop a true point-

of-care test for TB that would make same-day treatment initiation possible. Authors from Malawi 

have explored patient-delivered screening interventions for improving contact tracing and 

initiation of preventative therapy [43]. Similar interventions should be examined for the South 

African context to assist with the low uptake of contact screening at clinics. Lastly, continuous 

quality assessments at PHCs should continue to determine areas that need to be addressed and 

establish the efficiency of any practices that have been newly implemented. 
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Conclusion 

We found that the overall quality of TB diagnostic services was moderate throughout PHCs in the 

eThekwini district. While specimen management and integration of HIV/TB services excelled, 

some IPC measures, TB training, reporting of results, and contact tracing, performed poorly. These 

underperforming areas have the potential to undermine TB management strategies that are 

currently in place and therefore will need to be adequately addressed to continue making progress 

in the fight against TB especially in light of the COVID-19 pandemic that has slowed down many 

of the gains achieved in recent years. 
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Abstract 

Ambitious efforts to diagnose and treat Tuberculosis (TB) are required to reduce the burden of disease in 

low-resource settings, particularly in South Africa, where TB is highly prevalent. Quality of care is now 

recognized as the missing piece in TB management, though few studies have sought to understand it from 

a user perspective, especially in South Africa. Our study, therefore, aimed to explore the quality of TB 

services at clinics in the eThekwini district from the patients' perspectives. The study utilized a qualitative 

research design. Ten purposively selected patients receiving TB treatment at different primary healthcare 

clinics (PHCs) in eThekwini were interviewed. The interviews were transcribed, translated and coded, 

followed by a thematic analysis. We found that patients were unaware of TB symptoms, making them 

present later to health facilities. Moreover, patients identified that long queues at patient registration, 

negative staff attitudes, and drug stockouts were significant obstacles to the quality of TB services. 

Nevertheless, they noted that the patient-centered approach adopted by TB staff enhanced the quality of 

services delivered. The results suggest that solutions should improve patient flow at clinics and strengthen 

monitoring systems that report stockouts. The reasons for the differences in the care staff provide at different 

facilities should also be explored and addressed to ensure that every clinic in eThekwini delivers high-

quality care to its patients. 
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Tuberculosis 
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Background 

Tuberculosis (TB) is an infectious disease that affects a quarter of the globe’s population [1].  In 2021, 10.6 

million people developed the illness, representing a 4.6% increase from the previous year [1]. The rise in 

TB incidence resulted from COVID-19 which disrupted TB health services in 2020 [2]. TB diagnosis and 

treatment initiation were services that were disproportionately impacted in many high-burden countries [2, 

3]. As a consequence, TB mortality has increased for the first time in over a decade, reflecting a reversal in 

the gains won in the fight against the disease [1].  

Before the pandemic, progress in achieving TB goals resulted from joint efforts by the World Health 

Organization (WHO) and the United Nations (UN) [4, 5]. In 2015, ambitious targets were set by the WHO 

in line with the sustainable development goals (SDGs) to end TB by 2035 [4]. The fight to end the disease 

was further boosted in 2018 when the United Nations High-Level Meeting (UNHLM) produced targets and 

commitments for the end of 2022 [6]. By 2019, good progress had been made. However, some of the 2022 

targets were not on track to be met [6]. In 2020, the pandemic greatly impacted access to TB care on both 

the supply and the demand side [3]. Consequently, TB detection massively declined, slowing or reversing 

many previously acquired gains [2]. Although some recovery has been made, TB detection has not yet 

reached pre-pandemic levels [1]. To continue toward TB goals and ultimately conquer the epidemic, 

interventions should strengthen areas of the health system that are known to be vulnerable.  

Quality of care is identified as the “missing ingredient” in TB care and management [7, 8]. The failure to 

maintain essential TB services during COVID-19 exposed what was already considered sub-optimum 

quality of care [9]. As the Lancet Global Health Commission has highlighted, the TB community should 

look beyond expanding coverage of crucial interventions but also provide high-quality health systems that 

are tailored for each context through continuous provision of care that betters or maintains health by being 

reliable and trusted by its users and by adapting to the populations’ changing needs [8]. TB management 

has often neglected this patient-centered approach to healthcare delivery [10, 11]. However, it is impossible 
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to produce desired health outcomes without accounting for the needs and experiences of the people who 

use these systems. Considering users can lend itself to better retention in care, treatment adherence, and 

public trust and, therefore, an area that demands attention [12]. 

Qualitative research is one way to assess the quality of TB care, and it is often done through in-depth 

interviews, which helps gain insight into social issues [13]. While previous qualitative studies have 

examined patient barriers to accessing healthcare [14-16], treatment adherence [17-19] and explored 

provider perspectives [20], less work has been done on the quality of TB care from patients’ perspectives. 

Reviews of quantitative and mixed-methods studies have been conducted to explore patient satisfaction and 

user experience [11, 21]. However, qualitative studies assessing the quality of care from patient perspectives 

were lacking in the literature, and none were from South Africa.  For this reason, we wish to add to the 

existing body of evidence by assessing the quality of TB services at primary healthcare clinics in eThekwini, 

South Africa. This was done by exploring barriers and enablers to the quality of TB care from patients’ 

perspective. Improving the quality of TB services is crucial in a post-pandemic world; it can improve TB 

case detection and treatment adherence downstream by gaining patients’ trust at the primary healthcare 

clinics which serve as the first point of contact with the formal health system for many TB patients. 

Methods 

This study was conducted as part of a bigger research project titled: Towards development of a novel 

approach for enhancement of TB diagnostic services during the pandemic: A case of primary health care 

clinics in eThekwini district KwaZulu-Natal [22]. 

Research paradigm 

The study applied an interpretive research paradigm to explore the quality of care from the perspectives of 

the users of TB services. This approach attempts to understand the patient, their viewpoint, and their 

interpretation of the quality of the service they receive at PHCs [23]. 
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Study design 

An exploratory qualitative study design was used to explore user perspectives on TB services' quality at 

PHCs in eThekwini.  

Study setting 

PHCs are most South Africans' first contact with the public health system [24]. They offer a wide range of 

routine services including voluntary testing and treatment services for drug-susceptible TB (DS-TB). TB 

diagnosis mainly happens through passive case finding, where symptomatic individuals who present to 

facilities are screened with the WHO’s four symptom screen [25]. TB samples are sent to centralized 

laboratories that use Xpert MTB/RIF Ultra as the first-line diagnostic test. This real-time PCR assay 

simultaneously detects the presence of Mycobacterium tuberculosis and rifampicin resistance [26]. Patients 

with DS-TB and uncomplicated rifampicin-resistance are initiated on treatment and managed at PHCs. All 

other drug-resistant forms are referred to and managed at district hospitals. 

PHCs in South Africa’s eThekwini district were selected as the study location. eThekwini district is situated 

in the province of KwaZulu Natal. The province has the highest burden of TB in the country with the 

eThekwini district at the epicenter [27]. Both TB and HIV are the main causes of years of life lost among 

the population [24]. Therefore, patients diagnosed and receiving TB treatment at PHCs in the eThekwini 

district were recruited for the study. 

Study sample and recruitment 

The in-depth interviews were conducted following an audit of the quality of the TB services at 21 clinics 

in eThekwini [22]. One patient was purposively selected from each audited clinic until data saturation was 

reached. Data saturation was determined to be the point at which no new codes and themes were generated. 

For the current study, this occurred after ten interviews. A recent study found that data saturation can be 

achieved with a sample size of 9-15 interviews if the population is relatively homogenous [28]. Our study 

had a narrow aim and used a targeted population; thus, data saturation was reached after ten interviews.  
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Only those participants who were already diagnosed and receiving treatment were selected for the study; 

these individuals had spent enough time navigating the cascade of care and could, therefore, give robust 

data. Participants who had not received a diagnosis or initiated treatment were excluded from the study. TB 

patients arrived early at facilities to collect treatment from nurses. Following a consultation, the nurses were 

asked to refer any patients who fit the inclusion criteria to the principal investigator (PI). The PI explained 

the purpose of the study and took them through the informed consent form. All patients were asked to sign 

a consent form upon agreeing to participate. A total of 14 patients were recruited, but four declined to 

participate due to time constraints. 

Data collection 

Data collection occurred over three months from January 2023 to March 2023. The principal investigator, 

who had previous experience with qualitative research, conducted in-person, in-depth interviews with TB 

patients visiting PHCs in eThekwini. The interviews were conducted in a private area of the clinic where 

patients could speak freely. Interview times ranged from 25 – 50 minutes. An interview guide was used to 

generate data on patients’ experiences navigating the TB care cascade at PHCs (Additional File 1). The 

interview guide was developed using the Lancet Commission’s high-quality health systems framework [8], 

which was further adapted for measuring the quality of TB care [12]. The framework constitutes three 

domains: health system foundations, processes of care and quality impacts (Table 1). The framework 

stipulates that quality should be measured using processes of care and quality impacts and health system 

foundations should be targeted with solutions. Therefore, the interview questions were semi-structured and 

centered around the framework’s processes of care and quality impacts. All interviews were conducted in 

the local language (isiZulu) and were audio-recorded with patients' permission. 
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Table 3 High-quality health systems framework 

Components 

Quality impacts 

Confidence in health system • Use of health providers outside the public healthcare 

system 

• Time taken to report to public healthcare system  

Processes of care 

Competent care and systems • Time taken to receive diagnosis and initiate treatment. 

• Availability of resources 

Positive user experience • Patient perception on waiting times. 

• Patient perception on provider attitudes, communication, 

and information received  

The table has been adapted from the Lancet’s commission framework for high-quality health systems [8, 12]. 

Data management 

The audio-recorded interviews were transcribed verbatim by the PI. Once complete, the transcripts were 

double-checked for quality purposes by listening to the recordings while reading them. The principal 

investigator, proficient in isiZulu and English, translated all the transcripts into English. All transcripts were 

stored in a password-protected laptop that could only be accessed by the authors of the study. Moreover, 

personal identifying data were omitted from the transcripts to protect patient privacy. 

Data analysis 

A thematic analysis was conducted to manually analyze the data, as described by authors Braun and Clarke 

[29]. Firstly, the PI (TD) familiarized herself with the transcripts by transcribing and translating all verbal 

audio from the interviews. Initial codes were generated from the data set and then organized into themes 

and sub-themes. Lastly, verbatim quotes were extracted from the data to support the findings. 

Researcher characteristics and positionality 

TD conducted the study’s data collection and analysis. TD is a black Zulu-speaking female with a master's 

degree; she was receiving doctoral training in Public Health and was 30 years old at the time of the study. 

She brought with her the insider-outsider experience to each interview; as a black person who grew up in 
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the eThekwini district, she could use this to relate and connect better with the participants, who were all 

black and around the same age. However, she has never had TB or, because of her middle-class positionality, 

had to navigate the public health system care system. To put patients at ease and ensure they responded 

honestly, they were informed that the researcher was not involved in their healthcare provision but was 

attempting to understand their perspective on the quality of TB care to inform improved service provision. 

Results 

Ten patients were interviewed about their perspective on the quality of TB services at PHCs in eThekwini. 

Fifty percent of the respondents were female, while the other 50% were male, with ages that ranged between 

20-40 years old (mean: 30). Fifty percent of the patients were unemployed, and 40% had HIV. The 

participants either had a high school (80%) or university-level education (20%). The time it took patients 

to present to clinics for a TB test after noticing symptoms ranged between 2 weeks and 8 weeks with an 

average time of 3.3 weeks. Table 2 provides the detailed characteristics of the interviewed TB patients. 

Table 2 Demographic and clinical characteristics of participants included in the study. 

PATIENT 

CODE 

GENDER AGE EMPLOYMENT 

STATUS 

HIV 

STATUS 

LEVEL OF 

EDUCATION 

LENGTH OF 

TIME BEFORE 

DIAGNOSIS 

P#1 Female 20 unemployed Positive High School 4 weeks 

P#2 Female 40 unemployed Positive High School 2 weeks 

P#3 Male 31 employed Positive High school 3 weeks 

P#4 Female 31 employed Negative University 2 weeks 

P#5 Male 30 unemployed Positive High School 2 months 

P#6 Male 37 unemployed Negative High School 4 weeks 

P#7 Male 31  unemployed Negative High School 3 weeks 

P#8 Female 28 employed Negative High School 2 weeks 
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P#9 Male  31 employed Negative High school 3 weeks 

P#10 Male 21 employed Negative University 2 weeks 

Patients' diagnostic seeking journey  

Patients reported experiencing several symptoms before presenting to the clinics these included: weight 

loss, shortness of breath, fatigue, loss of appetite, and night sweats. 

“It was especially the weight loss, and then it was the loss of appetite and energy. Then it became 

apparent that I had no energy, and that made me realize that I was sick on another level that’s what made 

me seek help.” #P2 

Patients described self-medicating before presenting to the clinics. In certain instances, they believed their 

symptoms to be flu-related, which they either treated with flu medication from a pharmacy or a private 

doctor. The persistent nature of the cough finally prompted them to go to the clinic. 

“Yes, I was sick for the entire December, but I wasn’t paying any attention to it. I kept on going to buy 

cough medicines and tablets at pharmacies and then I asked myself what kind of cough refuses to go 

away, the medicines are running out, the tablets are running out maybe I should go to the clinic, that was 

around January.” #P6 

Notably, once patients presented to the clinics with their TB-related symptoms, they received appropriate 

management and were swiftly started on treatment on the same day of their diagnosis. 

“So, I arrived and went to register. They opened a file for me and then they said I should go to the TB side; 

this was after I had checked my blood because my HIV results came out at the same time. Once they turned 

out negative, they said the only thing left to check for was TB so I came to this side when I got here, they 

said that I had the symptoms from what I was describing and then they asked me to take a cough sample 

and they said that it would come back after four or five days. When the results came back after those 
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stipulated days, they called me and told me to come to fetch my results. When I got there, they opened them, 

and they were positive for TB and that day I started treatment.” #P9 

The main themes and sub-themes that were identified as the barriers and enablers of TB services have been 

listed in Figure 1. 
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Figure 1 Barriers and enablers to quality TB services identified by patients. 
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Barriers 

Front administration 

Wait times 

Before consulting with a health professional patients must first register at the front of the clinics and collect 

their files. Patients expressed discontentment with the amount of time they had to wait at the front of the 

clinics. In certain instances, patients complained of staff socializing among themselves and being on their 

phones instead of working which lengthened longer wait times.  

“There are those who don’t do their jobs properly they will make patients wait for instance what usually 

happens in the front…the people in front should pay attention to the patients, fix those kinds of things. When 

patients have arrived, they need to take care of them because in the end they say they are helping us, but 

they are only helping themselves. Other times you’ll find that by the time you receive help, you are very 

annoyed you’ll even want to leave. Sometimes you must make a fuss and complain before you get help, only 

then will they help you or start moving quickly.” P#6 

“But what I would complain about is that side (front of the clinic) is slow in terms of getting your file, you 

can’t just come here without your file so you could wait 30 minutes to an hour that side just to get your 

file before coming to this side. That’s the only thing I see as an issue.” P#9 

However, some patients were fine with waiting long hours because they were aware that healthcare facilities 

deal with a large patient load. 

“I: So, you believe two hours is fast? P: Yes, yes, yes. It’s not bad because it’s not like you are first in line 

you are in front of others in the queue you see” #P3 

Administration staff attitudes 
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Patients complained about the attitudes displayed by the staff at the front desk of the clinic. In certain 

instances, staff members were rude and unwilling to expedite patients who believed themselves to be 

severely ill. 

“For instance, when I got here, I was very sick you could tell that I was in no condition to be waiting in line 

I was supposed to get the help I needed and go home. When I first got here, I couldn’t even talk because of 

the coughing.  They just stared at me, so, I waited for a bit on the benches all the while I was coughing 

uncontrollably” #P5 

Shortages in TB medication 

Patients shared frustrations with facilities running out of their TB treatment and believed that the staff were 

not forthcoming about the reasons for these shortages. 

“They tend to run out of pills… These are our lives, if they have explained to a person that these are the 

pills that they should take, and that they must make sure to always take them all, you tell yourself that all 

the pills have a specific role. So now when they don’t give me all my pills and they tell me that it’s okay, I 

begin to doubt whether these pills work. So, I have come here and the pills that I came for are finished 

which makes me think that I should have just continued drinking the ones I have at home because the pills 

they gave me today I already have.” #P4 

Health provider attitudes 

Negative interactions with healthcare providers were experienced by some patients. Some believed that 

their TB nurses were apathetic showing no regard for their concerns.  

“I think the way that they assist us and our concerns mustn’t be treated like they don’t matter… They should 

pay more attention to us the patients. They should listen to our needs, and let us meet each other halfway 

in a way. It mustn’t feel that just because you know more things than us then what we have to say doesn’t 

matter.” #P4 
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One patient even described an instance where the results that would allow them to progress from the 

intensive phase to the continuation phase not changing and how the TB nurse would not give a possible 

explanation for this. 

“Even now they haven’t explained once why my results won’t change. They just told me that my results 

aren’t changing. When I asked the nurse who usually helps me why my results won’t change they just kept 

quiet and did not explain the possible reasons for the lack of change and not knowing why my results were 

not changing bothered me.” #P2 

Enablers 

TB program 

Wait times 

Although many patients complained about the wait times at the front of the clinic, they were happy with 

the short wait times at the TB department. 

“So, at the clinic, it's slow but here on the TB side things move quickly.” #P9 

“It’s not bad because it’s not like you are first in line you are behind others in the queue you see, because 

as I speak to you, I’m about to be assisted and I don’t believe an hour has gone by since I have arrived… 

Things move fast on this side.” #P3 

There were instances of patients presenting to the clinics for the first time in critical condition and clinic 

staff including the TB nurses made sure to attend to them urgently. 

“I have never had to because the first time I came to the clinic I was not OK I was sick and using a 

wheelchair so when I arrived things were expedited for me the sister fetched my file and card they would 

be the one running around for me” P#2  

Healthcare provider attitudes 
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Although patients complained of the negative interactions with the staff at the front of the clinic, many 

patients were happy and grateful for the level of service and care displayed by their TB nurses. They 

believed the nurses to be attentive, patient, and concerned with their recovery process. 

“They care especially here on the TB side, the way that they speak to you and how they treat you. You know 

when you come in, she (nurse) doesn’t even have to look at your file, she knows you which means she cares 

about you and your wellbeing, she doesn’t forget you.” #P9 

“This nurse over here he works and he has no issue with explaining things, he even asks you if you 

understood everything and allows you to ask questions so it’s easy when you receive help from him, by 

following his instructions to see results because even with me if you saw what I looked like when I first got 

here I was about 30 something kilograms today that has changed it is about 60 something every time I 

weigh myself meaning there is improvement and that’s because of that man in there.” #P3 

Information on TB 

Before their diagnosis patients admitted to having a rudimentary knowledge of the disease which they either 

received from school or listening to the radio, however, believed that the nurses equipped them with relevant 

TB information. The patients mentioned that nurses informed them on the length of TB treatment and the 

behaviors that they should avoid while on treatment but the most helpful was information on treatment side 

effects. 

“I would say I had a basic knowledge of the disease, the things that I remember are from school… They 

told me before I was initiated that I shouldn’t be surprised when my urine changes, my urine will change. 

I also shouldn’t be alarmed when time goes by, and my body starts to itch you see. They also said that I 

shouldn’t be surprised after a while if I get pimples on my face or break out in a rash throughout my body. 

Even with me, the pimple started around February but that wasn’t a surprise because it’s something that I 

had been told about. My body did itch but not for long I just got pimples on my face. I would say the things 

they told me helped me with what was to come.” #P7 
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There was only one instance where a patient complained of the nurse not informing them about treatment 

side effects but they noted that the nurse was forthcoming about the side effects when they came back to 

query. 

“What I noticed were the side effects from taking the pills. They should have told me that this is what to 

expect, and then from there, I could categorize whether I have certain symptoms or not. I noticed side effects 

but when I came back to query about them stating that strange things were happening to me, they told me 

that those were side effects. I was wondering why the strange things were happening like my skin itching 

24/7 even when I scratch it. They told me it was because of the pills that I am taking, some people itch while 

others swell, I also suffered from constipation and my pee was red, yeah these are things I didn’t know that 

I just experienced so I came to ask about whether they were normal and I told it was because of the pills.” 

#P6 

Discussion 

In the current study, patients identified the barriers and enablers to quality TB services at clinics in 

eThekwini. A barrier to early diagnosis was patients seeking care in the private sector because they believed 

their symptoms to be flu-related. Regarding quality of care, staff attitudes and wait times at file collection 

and registration, treatment shortages and health worker attitudes were identified as factors impeding quality 

care. On the other hand, the overall experience with the TB program at various facilities was highlighted as 

an enabler. This included the TB provider attitudes, wait times, and the information on TB that the patients 

received. 

In many Low- and middle-income countries (LMICs), a lack of trust in public healthcare systems or having 

to travel long distances to health facilities manifests itself in patients seeking private healthcare for TB 

symptoms [12, 30-32]. Of the 47% of patients lost throughout the TB care cascade in South Africa, only 

5% never receive a test, signaling that access does not impede diagnostic services [33]. This was congruent 

with our findings that saw patients self-medicating or seeking out private healthcare providers from a belief 
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that their symptoms were flu-related and would quickly resolve rather than difficulty accessing PHCs. This 

misinterpretation of symptoms resulted in diagnostic delays that averaged 3.3 weeks. Misconceptions about 

TB symptoms coincided with another study finding where patients admitted to having little knowledge of 

the disease before their diagnoses. However, the reported diagnostic delays from our study were shorter 

than in other settings [31, 34]. It has been recognized that same-day diagnosis and treatment using molecular 

tests like Xpert MTB/RIF can assist in reducing diagnostic delays [26]. Nonetheless, this was not the reality 

for the patients in this study, who waited several days to receive a diagnosis. Approximately 13% of patients 

are lost to follow-up (LTFU) at this stage of the care cascade, which is partly due to patients not returning 

for results [33]. Xpert MTB/RIF has been used in South Africa for over a decade; however, their position 

at centralized laboratories greatly undermines their ability to provide same-day diagnosis [35]. Although 

patients from this study were already within the continuum of care there is still a need to reduce diagnostic 

delays by raising public awareness of TB symptoms and providing true point-of-care tests capable of 

producing a diagnosis on a patient's initial visit. A true point-of-care test reduces diagnostic delays and the 

economic burden of multiple clinic visits. 

Lengthy wait times at health facilities are associated with patient dissatisfaction [36-38]. This factor was 

recognized as a barrier to quality of care. However, rather than complaints about the generic waiting time, 

patients expressly point to the delays experienced at card registration. This is because every patient must 

first collect their file and, in many facilities, the lack of appointment and queue management systems leads 

to overcrowding and long lines [39]. These systems have effectively reduced wait times in some South 

African clinics [38]. Ideally, it has been stipulated that clinic visits in South Africa should not exceed 3 

hours [39].  Notably, patients praised the speed at which they received care after this file registration. This 

is likely because of efforts to reduce nosocomial TB infection in South Africa, which sees TB patients “fast-

tracked,” resulting in less time at facilities compared to other clinic goers [39]. Another South African study 

found that the acceptability of TB services at clinics was higher than that of other services because they 

were easier to navigate [40]. Despite this, some patients from our study were displeased with interactions 
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with TB providers, which left them feeling unheard and disempowered. This type of apathy and failure 

from healthcare providers to facilitate effective communication with patients has been linked to losses in 

follow-up [41]. Healthcare workers must create conversational environments where patients can voice their 

preferences and receive tailored care that achieves treatment success. Some nurses are already fostering this 

kind of patient-centered care, as many patients in the study highlighted that TB nurses' treatment, respect, 

and care were the best part of their TB journeys. Whether this positive user experience translates to better 

outcomes or retention in care should be studied further. Furthermore, the cause for the discrepant care from 

providers at various facilities should also be explored to improve and ensure quality services for all patients 

in eThekwini.  

Drug stockouts were another barrier identified in the study. These are common in South Africa [42, 43], 

however, their occurrence reinforces negative perceptions and distrust in public healthcare [20]. These 

sentiments were echoed by a patient who questioned the effectiveness of their treatment after receiving an 

incomplete regimen without proper explanation. This lack of transparency undermines the quality of care 

by breeding mistrust, moreover, the failure to provide the correct treatment exposes patients to drug 

resistance, treatment interruptions, treatment failure, and possible death [43]. So beyond providing an 

accurate diagnosis, facilities must also promptly initiate patients onto treatment and ensure an adequate 

supply of medicines throughout a patient’s TB journey. To achieve this, facilities should identify the 

weaknesses in their supply chain and implement robust monitoring and reporting systems.  

A strength of the study was that it was conducted in a region of South Africa with a high TB burden to gain 

an in-depth understanding of the quality of TB services from the patient’s perspective. Some limitations 

were that provider perspectives were not considered, which may have given valuable insight into some 

health system-related factors that enable or impede quality services. The study was isolated to one district 

and may not be transferable to other settings. Since interviews were conducted at health facilities patients 

may have been hesitant to share all their reservations about where they were still receiving treatment.  
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Conclusion   

The quality of TB services at primary healthcare clinics in eThekwini District, South Africa, is a critical 

factor in the fight against TB. Patient perspectives provide valuable insights into the strengths and 

weaknesses of these services. The study showed that knowledge of TB symptoms caused patients to present 

later to health facilities. Moreover, patients identified several barriers hindering the quality of TB services 

which include long wait times, negative provider attitudes, and shortages of TB drugs. These influence 

treatment adherence, increases diagnostic delays, and LTFU. Interventions are needed to tackle these 

barriers to improve case detection and retention in care to enhance the quality of care. Conversely, the 

patient-centeredness and respect displayed by TB nurses and the short wait times at the TB department were 

all enabling factors of quality.  Whether this translates to better outcomes should be investigated and the 

findings should be used to strengthen the quality of TB care for patients. 
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Chapter 7 Manuscript Addressing Objective 4 
 

Chapter 6 evaluated the quality of TB diagnostic services at PHCs using an audit and patient 

interviews, which highlighted the areas that need improvement. In objective four, the challenges 

that faced diagnostic services, specifically during the pandemic, are explored. This was done to 

co-create an approach to improve these services for high-burden settings using a Nominal Group 

Technique (NGT). 

Thus, chapter 7 presents the methods and findings of the NGT. The chapter has been presented in 

a manuscript format in line with the target journal. The manuscript is currently being considered 

for publication by the journal Discover Health Systems under the title: “Enhancing TB diagnostic 

services at primary healthcare clinics in the eThekwini district, South Africa, post-COVID-19: a 

nominal group technique” 
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1. Abstract 

The widespread disruption of Tuberculosis (TB) services due to the COVID-19 pandemic led to 

significant reductions in TB detection in many high-disease-burden countries. This was true for 

South Africa, which sustained the highest incidence of COVID-19 in Africa. Therefore, the 

strengthening of the current diagnostic services is paramount for pandemic preparedness. This 

study proposed an approach to enhance TB diagnostic services at primary healthcare clinics 

(PHCs) in the eThekwini district, South Africa, through collaboration with TB stakeholders. An 

online nominal group technique (NGT) was conducted in two phases; in the first phase, TB 

stakeholders identified the barriers to diagnostic services during the COVID-19 pandemic. In 

phase 2, solutions for the top five barriers were proposed. The most significant barriers identified 

were the misdiagnosis of TB, financial difficulties, fear of contracting COVID-19, the neglect of 

TB, and long waiting periods at PHCs. Seventeen strategies were proposed to overcome barriers. 

Together, these strategies constitute the improved approach to diagnostic services. The strategies 

included integrating TB and COVID-19 services, decentralizing TB testing to mobile clinics, the 

use of Point-of-Care (POC) diagnostics, increasing PHC staff, universal mask-wearing, and use of 

social media as an education platform for TB and emergent diseases. In conclusion, TB 

stakeholders proposed sustainable holistic strengthening of TB diagnostic services at PHCs in 

eThekwini. The solutions offered should be assessed for feasibility and implemented where 

possible.
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2. Introduction 

Resilience is a hallmark of a high-quality health system. It is marked by the capacity for and 

response to crisis without disrupting essential functions and being amenable to change when 

situations demand it.1 The advent of the Coronavirus disease 2019 (COVID-19) caused significant 

disruptions to health systems through the prioritization of health resources to pandemic response 

at the global and national level.2 The focus on the COVID-19 pandemic response was shown to be 

detrimental to managing other epidemics, such as Tuberculosis (TB).2 A survey by the Global 

Fund to Fight Against AIDS, Tuberculosis, and Malaria showed that 78% of countries experienced 

disruptions to their respective TB programs during COVID-19.3 South Africa was not immune to 

these disruptions caused by the COVID-19 pandemic.  

South Africa reported the highest COVID-19 incidence in Africa, accounting for 34% of the 

continent’s cases.4 This occurred while the country continued to grapple with the long-standing 

TB epidemic. In 2021, 513 TB cases per 100 000 population were reported, making South Africa 

one of the countries with the highest TB incidence globally.5 The TB burden is closely linked to 

the HIV epidemic. In 2021, the World Health Organization (WHO) estimated that of 56 000 people 

who died from TB in South Africa, 59% were TB-HIV co-infected.5 The burden of both diseases 

disproportionately affects the east coast provinces.2 In the Kwa-Zulu Natal (KZN) province 

notably, TB has been reported as one of the leading causes of death throughout all age groups.6  

Early disease detection has been shown to have a positive impact on curbing community spread.7,8 

It is therefore concerning that TB detection in the KZN province began to decline between 2019 

and 2020 because of the COVID-19 pandemic. In a recent study, we showed that the confirmed 

TB cases in KZN’s eThekwini district sustained reductions throughout the pandemic with a  slight 

recovery.9 This comes after the province had made marked strides toward improving TB incidence 
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rates within the past decade.10 Therefore, in addition to catch-up plans, the holistic strengthening 

of diagnostic services is required to continue progressing toward ending TB. 

Since the disruptions by COVID-19, multiple strategies aimed at achieving the abovementioned 

goals are in place. In South Africa, the government has launched its National Strategic Plan (NSP) 

for 2023-2028, in which a detailed multi-sectoral approach to reduce barriers and improve access 

to equitable TB, HIV, and STI services is presented.11 To complement these plans, we collaborated 

with key stakeholders to co-create an approach for enhancing TB diagnostic services at primary 

healthcare clinics within the eThekwini district, using lessons learned from COVID-19. It is 

anticipated that this approach can aid in delivering targeted context-specific solutions for 

eThekwini and similarly affected high-burden regions. Furthermore, the implementation of the 

proposed solutions can assist in the strengthening of PHCs for pandemics and analogous health 

emergencies.  

3. Methods 

3.1 Study design 

A nominal group technique (NGT) was employed; this is a structured group discussion that allows 

participants to reach a consensus on a topic.12,13 For this study, a stakeholder was defined as 

someone with experience or expertise navigating TB diagnostic services at the PHC level. The 

current study forms a part of a bigger research project.14 In the first phase of the study, we 

conducted a geospatial analysis to map the geographic accessibility of TB diagnostic services in 

the eThekwini district. In the second phase, the impact of COVID-19 on TB diagnostic services 

was assessed.9 Phase 3 examined the barriers and enablers to providing quality diagnostic services. 

The NGT formed the last phase of the study and was based on the findings from phase 2. 
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3.2 Sampling and recruitment of participants 

Eight stakeholders took part in the NGT. The literature has shown that member of between 5-12 

are the most conducive for discussions and reaching consensus during NGTs.12,13 These were 

chosen at the primary investigator’s discretion as those who could contribute invaluable insight 

and solutions to the issues facing TB diagnostic services during the COVID-19 pandemic. 

Purposive criterion-based sampling was initially used. The participants were invited by email 

which explained the purpose of the NGT. If a participant was unavailable or felt another individual 

was better suited for the workshop, snowballing was used to recruit the recommended individual. 

3.3 Data collection 

Due to the varying locations of the participants and the inability of some to take time off work, the 

discussion was conducted online using the Google Meet platform. The principal investigator and 

a research assistant facilitated the NGT session, which was recorded. The different steps involved 

in an NGT are depicted in Figure 1.  
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Figure 1 The four steps of an NGT 

The Nominal group technique was conducted in two stages:  

During the first phase, the meeting began with brief introductions from the attendees. Following 

introductions, participants were requested to share barriers encountered when attempting to 

provide TB diagnostic services during the COVID-19 pandemic at the PHC level. Next, the 

members were given five minutes to privately brainstorm their ideas before each participant shared 

them with the group. After every member had shared their ideas, the participants proceeded to 

clarify and add more ideas. During the discussion, the research assistant categorized the ideas into 

themes representing different barriers. The barriers were compiled into a Google form and 

distributed to the participants to rank using a Likert scale that ranged from 1 (representing the least 

severe) to 7 (representing the most severe). 

In the second phase of the NGT, the stakeholders were presented with the top five barriers that 

emerged after voting and asked to propose strategies for each. The same steps from the previous 

1. Silent 
Brainstorming

2. Group 
Discussion

3. Group 
presentation

4. Ranking of 
Ideas
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stage were followed, which began with the silent generation of ideas and concluded with the 

ranking of ideas using a Likert scale. The strategies proposed were categorized according to the 

headings that make up the Swiss Cheese Model for Ending TB.15 The model states that societal, 

health system and personal factors must be concurrently addressed to end the TB epidemic. 

3.4 Data management and analysis 

The quantitative data that were generated during the ranking step of each phase were given a 

priority score. This was done by adding the total votes for each barrier/strategy, respectively. The 

qualitative data was analyzed using thematic content analysis, where the data from discussions 

was inductively placed into themes.  

3.5 Ethical consideration 

This research was reviewed and approved by the University of Pretoria’s Faculty of Health 

Sciences Research Ethics Committee, reference number 652/2021, and the Health Research and 

Management unit of the KZN Department of Health (Ref No. KZ_202112_012). All participants 

gave written consent before participating in the NGT. 

4. Results  

4.1 Characteristics of the Participants 

A total of 8 participants took part in the NGT. Seven participants (87.5%) were women, and one 

(12.5%) was a man. The participants’ roles in TB services varied from patients to healthcare 

providers, and to researchers. Two participants (25%) were TB patients, four were researchers 

(50%) and two (25%) were nurses (Table 1). 

Table 1. Characteristics of the study participants. 
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Gender Age in 

years 

Occupation Role in TB services 

Female 24 Health Science student End-user (Patient) 

Male 33 Retail Assistant End-user (Patient) 

Female 25 Junior researcher Health Researcher 

Female 32 Post-doctoral researcher Researcher (Implementation 

of point-of-care diagnostics) 

Female 32 Post-doctoral researcher Researcher (TB therapeutics) 

Female 33 Post-doctoral researcher Researcher (Implementation 

of point-of-care diagnostics) 

Female 32 Clinical Nurse Practitioner Healthcare provider 

Female 35 Professional Nurse Healthcare provider 

 

4.2 Stakeholder perspectives on barriers to TB diagnostic services at PHCs during COVID-

19 pandemic 

Stakeholders identified eight barriers to TB diagnostic services during the COVID-19 pandemic 

(Figure 2). For each barrier, the voting score given by each participant were added to determine a 

total score out of 56. The voting process recognized misdiagnosis of TB due to shared symptoms 

with COVID-19 as the largest barrier, with a score of 48/56. Financial difficulties preventing 

people from presenting to clinics and the fear of contracting COVID-19 infection at the health 

facilities ranked as the second highest barriers, each with a score of 47/56. The neglect of TB due 

to COVID-19 ranked fourth (46/56) and long wait times at health facilities were the fifth highest 

barrier with a total score of 41/56. The stakeholders considered reduced awareness of symptoms 
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as the least important barrier (39/56). This was followed by a long turnaround time to receive TB 

test results (32/56).  

 

Figure 2 Barriers to TB diagnostic services in eThekwini during the COVID-19 pandemic 

4.3 Development of the enhanced approach to TB diagnostic services during COVID-19 

pandemic 

4.3.1 Proposed strategies for TB diagnostic services 

The stakeholders suggested 17 strategies for improving TB diagnostic services during the COVID-

19 pandemic. These strategies were based on the top five barriers. These form part of the improved 

approach to diagnostic services. To determine the priority score for each strategy, we added the 

scores from each vote to determine a total (out of 56). The scores were then converted to 

percentages. The strategies and their priority scores are listed in Table 2. The presented strategies 
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should constitute the enhanced approach for TB testing services in eThekwini. The scores can 

determine which strategies to prioritize when implementing the approach. 

To overcome the misdiagnosis of TB and COVID-19, the stakeholders voted dual testing and 

screening as the most effective strategies, with scores of 89% and 82%, respectively. For 

improving the neglect of TB services at the start of the pandemic, dual testing (92%) and learning 

from the mistakes made during the pandemic (75%) received the highest votes. Increasing human 

resources at clinics (95%) and decentralizing TB testing (77%) to communities through mobile 

clinics were deemed the most important solutions for overcoming long waiting times. The 

introduction of at-home POC tests (95%) and mobile clinics (89%) were voted the most important 

strategies for alleviating financial barriers that were associated with visiting clinics during the start 

of the pandemic. To overcome the fear of contracting COVID-19 infection at clinics, social media 

was suggested as a platform that could be used to communicate about the safety of facilities and 

address misinformation and stigma of both diseases (96%). The universal use of masks within the 

clinics by nurses and patients was also voted an important strategy for overcoming the fear of 

contracting COVID-19 infection (91%). 



140 

 

Table 2. Strategies for improving TB diagnostic services and their priority scores. 

Proposed strategies for improving the top barriers 

to TB diagnostic services during COVID-19 

No. of votes received 

from 1-7 

Total 

score/56 

Percentage 

(%) 

  

1 = low priority 

  

7 = high priority 

1 2 3 4 5 6 7 

Misdiagnosis of TB 

Dual testing         2 2 4 50 89 

Dual screening         1 4 3 46 82 

Health education on TB symptoms for health providers 1       2 1 4 45 80 

Public awareness of TB symptoms     1 1 1 2 3 45 80 

Neglect of TB 

Dual testing           2 6 52 92 

Learn from mistakes made during COVID-19.   1   2   3 2 42 75 

Continuous TB training/education 1       2 1 4 40 71 

Long wait times 

Increase human resources         1 1 6 53 95 

Mobile clinics   1 1   2   4 43 77 

POC tests 1     2 2   3 40 71 

Wait time estimators 1   1   1 4 1 40 71 

Financial barriers 

At home tests         1 1 6 53 95 

Mobile clinics     1   1   6 50 89 
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Address underlying poverty         5 3 1 45 80 

Fear of getting COVID-19 

Use social media to disseminate information and 

combat misinformation. 
          2 6 54 96 

Universal mask use       1   2 5 51 91 

Strengthening infection, prevention and control (IPC)       1 3   4 41 73 
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4.3.2 Categorization of Strategies according to the Swiss Cheese model 

The Swiss Cheese Model which was adapted for TB by Zimmer and Colleagues, acknowledges 

that effective elimination of TB can only be achieved by targeting different levels of the disease.15 

Therefore, we grouped all the strategies and the barriers they address according to the three levels 

(health system, societal and personal) that comprise the model (Table 3; Figure 3).  

Health system 

The following strategies enable the strengthening of health systems in various ways. First, 

integrating COVID-19 and TB responses (screening and testing) would minimize misdiagnosis 

and reduce the chances of “missing” a potential TB diagnosis. For the same purpose, healthcare 

workers receiving continuous training, including identifying atypical TB symptoms, can mitigate 

misdiagnosis. Second, strengthening infection prevention and control (IPC) measures can boost 

public confidence in the safety of health facilities while preventing nosocomial infections. Finally, 

point-of-care (POC) testing can help reduce waiting times by lowering the time spent inside the 

facility. Likewise, decentralizing TB testing to mobile clinics or TB within the community can 

also help reduce wait times by alleviating the workload of healthcare workers at facilities. It is also 

important to create systems that inform patients of the expected waiting time so that they can make 

informed decisions on whether to stay at a given PHC or seek help elsewhere. 

Societal 

Some of the strategies that were suggested for health system strengthening can be used to address 

societal barriers. For instance, decentralizing TB testing to the communities through mobile clinics 

can help to overcome financial barriers associated with accessing PHCs. Similarly, introducing at-

home TB tests (like those used for COVID-19) can bring healthcare to the patient’s doorstep. 
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Furthermore, the stakeholders acknowledged the social relief grants provided by the government 

to alleviate the economic hardships introduced by COVID-19, however, they also emphasized a 

need for long-term solutions to address poverty. 

Personal  

There were a few strategies related to personal aspects of TB management. Community awareness 

campaigns/educating the public on TB symptoms can help empower patients to be advocates for 

their health by requesting a TB test if they have TB symptoms. Moreover, TB awareness can 

prompt patients to continue wearing masks even though they are no longer mandatory at many 

PHCs in South Africa. Social media can be leveraged by disseminating educational content while 

also being used to dispel misinformation that propagates stigma and unwarranted fear.   

Table 3. Classification of strategies according to TB management aspect 

Barriers and challenges Strategies/approaches TB management aspect 

Misdiagnosis of TB Refresher TB training Health system 

Health education on TB for 

communities 

Personal 

Dual screening Health system 

Dual Testing Health system 

Financial barriers Mobile testing clinics Societal 

At home tests Societal 

Address poverty Societal 

Fear of contracting COVID-

19 at health facilities 

Improve IPC at clinics Health system 

Universal mask wearing Personal/Health System 
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Use social media to inform 

the public about PHC safety 

and combat misinformation. 

Personal 

Neglect of TB Health Education Health system 

Dual testing Health system 

Draw from lessons learned 

from COVID-19. 

All 

Long waiting periods at the 

clinic 

Mobile clinics in 

communities 

Societal 

Increase human resources Health system 

Point-of-care tests Health system 

Inform patients on wait times Health system 
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Figure 3. Summary of the strategies and the different levels of TB management they address 

5. Discussion 

Our collaboration with TB stakeholders from a high-burden region of South Africa has enabled us 

to co-create an approach for improving TB diagnostic services at primary healthcare clinics. The 

approach was targeted at addressing the following challenges to efficient TB diagnostics service 

delivery: misdiagnoses of TB with COVID-19, financial barriers, fear of contracting COVID-19 

at clinics, and neglect of TB as well as long wait times at facilities. The proposed approach to 

address the above barriers includes the following: combined screening and testing for both 

diseases, deploying mobile clinics into communities, increasing staff at health facilities, use of 
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POC tests both at clinics and at home, universal mask-wearing, and the use of social media as a 

tool for health education. This approach is multifaceted, addressing several levels of TB.  

TB detection was disproportionately affected by the pandemic, which was evidenced by the large 

reduction in newly diagnosed people.16 One of the most widely reported reasons for these 

decreases was the reduced patient attendance at health facilities due to fear of contracting COVID-

19.17-22 This fear of viral exposure at clinics was a key barrier to TB diagnostic services, as 

presented by stakeholders in this study. In addition, financial constraints was another impediment 

to accessing diagnostic services identified by the stakeholders. A report by the Stop TB partnership 

echoed this finding, reporting that patients in various countries could not access care due to the 

cost of transportation.20 A consequence of COVID-19 is that TB services were deprioritized as 

healthcare workers and diagnostic platforms were reallocated to the COVID-19 response.22,23 This 

shift of focus to COVID-19 at the expense of TB was identified as an important barrier and also 

likely caused TB to be misdiagnosed and presumed to be COVID-19 in certain instances. The 

stakeholders from our study agreed that this was the biggest barrier facing diagnostic services. 

This was also a problem in West Africa, where healthcare workers presumably labeled all coughs 

as COVID-19.20 Together, these barriers have contributed to the reduction in TB detection 

experienced during the COVID-19 pandemic, pointing to a need to strengthen these services for 

similar health emergencies. 

The consensus is that to continue making progress toward TB elimination goals and undo the 

damage caused by COVID-19, an integrated approach is required that targets multiple aspects of 

TB management.15,21,22,24 Likewise, our findings proposed solutions for health-system, societal, 

and personal factors of the disease. Health-system strengthening interventions are already 

underway; a study from KZN, South Africa, showed that online training for integrating TB and 
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COVID-19 testing at various clinics was associated with increased TB testing and positivity 

rates.24 Both training for healthcare workers (HCWs) and integrating TB and COVID-19 activities 

were strategies proposed during the NGT for strengthening testing services. Capitalizing on digital 

platforms can also assist in managing patient fears by disseminating relevant information on 

diseases and dispelling misinformation. Dheda et al. have emphasized the need for digital 

platforms to improve TB care through training and public education.21 These tools can equip 

HCWs with best practices for managing respiratory diseases like COVID-19 and TB and help 

combat associated public stigma.21 Therefore, online platforms should be considered for health 

system strengthening. 

Our study proposed decentralizing TB testing to mobile clinics and investing in at-home POC tests 

to bring healthcare closer to the communities. This can alleviate the financial barriers associated 

with seeking care. Community-based mobile clinics have demonstrated success in increasing TB 

testing and reducing the time to treatment initiation in high-burden settings, particularly for high-

risk groups.25 Introducing alternative testing models not only increases case finding but also 

accessibility to testing services – a vital factor during health emergencies. Moreover, these models 

offer the added benefit of reducing foot traffic at clinics, which can alleviate wait times. This was 

an additional barrier to diagnostic services identified by the study. The COVID-19 pandemic also 

exposed economic vulnerabilities; these were heightened by lockdown measures resulting in the 

loss of income for already vulnerable TB patients.26,27 Stakeholders from the studies noted that in 

addition to making testing services readily accessible, social protections are required for TB 

patients to prevent them from facing catastrophic costs.  

It is imperative to integrate the strategies from this study in a cohesive manner to achieve a 

synergistic impact on the strengthening of the healthcare system. Where possible, the strategies 
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from this study should be piloted in high-burden settings and evaluated against routinely collected 

TB data to assess whether they have improved TB service indicators and monitored long-term to 

see impact on disease incidence. 

The strength of the study was the use of an NGT, which provided a structured discussion that did 

not allow any members to dominate the conversation but instead gave participants equal 

opportunities to speak.28 In addition, the NGT enabled us to use insights from different 

stakeholders to allow for a robust presentation of ideas from different perspectives, including those 

of TB patients who are end users of these services. Discussions about healthcare provision that do 

not involve the users of these services are unethical, thus stripping patients of the agency to provide 

feedback to improve the care that they receive.29 A limitation of the study was that there were no 

representatives from the diagnostic laboratories to share challenges from their perspective. 

Furthermore, the NGT included the insight of young stakeholders, senior personnel from PHCs 

may have yielded additional insight. 

Conclusion 

COVID-19 had a severe impact on TB detection. This study identified the barriers to diagnostic 

services in a high-burden region of South Africa. The approach proposed to overcome these 

barriers was multi-faceted, addressing different levels of TB management. To strengthen 

diagnostic services, implementing this approach should be prioritized and the progress monitored 

to assess its performance. 
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Chapter 8 Synthesis:  Summary, Discussion, Conclusion and Recommendations 

Introduction  

This chapter summarizes and discusses the study’s main findings based on the scoping review of 

TB services during the COVID-19 pandemic, the GIS analysis of the accessibility of TB diagnostic 

services, the pre-post quasi-experimental study assessing the impact of COVID-19 on TB 

diagnostic services; the audit of the barriers and enablers to providing quality diagnostic services, 

the qualitative study’s exploration of patient perspectives of the quality TB services, and the co-

creation workshop to enhance TB diagnostic services during the COVID-19 pandemic. The study’s 

methodological strengths and limitations will also be discussed before presenting 

recommendations for practice and future research. 

Background  

The end TB strategy by the World Health Organization (WHO) emphasizes early diagnosis,7 

which is one of the TB management services that was severely compromised by the COVID-19 

pandemic. During the first year of the COVID-19 pandemic, TB detection experienced reductions 

of 18% compared to the previous year.15 This widened the gap between the estimated number of 

people with disease and those who had been notified to respective TB programs.9 These disruptions 

to routine TB services were predicted to have the highest impact in high TB burden countries, such 

as South Africa.24, 27  South Africa was also reported to have the highest incidence of COVID-19 

in Africa.28 By the middle of the first year (2020), TB testing had decreased by 50% compared to 

the year prior18; these declines persisted with each wave of the pandemic.29 Therefore, to continue 

making progress toward TB targets, the undiagnosed people would need to be reached and initiated 

on treatment. For this purpose, a TB recovery plan has been implemented in South Africa. 

However, the holistic strengthening of healthcare systems is also required so that they are resilient 

against COVID-19 and analogous health emergencies. Therefore, in this study, we aimed to 

develop a novel approach to enhance TB diagnostic services at primary healthcare clinics (PHCs) 

for high TB burden settings. 

 

Summary of key findings  

This PhD utilized a mixed methods study approach to develop a novel approach to improve TB 

diagnostic services in high-burden settings. This allowed triangulation and a more robust 
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understanding of the phenomenon studied in this thesis. The main findings from the thesis have 

been summarized in Table 1. The initial phase of the thesis consisted of a scoping review, which 

mapped global the available evidence on TB services at the PHC level during COVID-19. The 

scoping review revealed that TB services across the globe were impacted by the pandemic and 

revealed research gaps to guide the research question addressed in this thesis. The following 

themes emerged from the scoping review: consequences of the COVID-19 pandemic on TB 

services; patient and provider experiences; recommendations and adaptations for TB services; and 

implementing the recommendations. The inception of the pandemic brought on widespread 

reductions in TB detection. Moreover, TB staff were redirected to COVID-19 response and PHC 

facilities saw reduced patient attendance. During this period, patients could not access facilities 

due to closures or other restrictions. The potential for exposure to the virus at health facilities also 

acted as a deterrent. Likewise, healthcare workers (HCWs) were afraid of treating cough-related 

symptoms. These prolific effects prompted recommendations to adapt TB services. These 

recommendations included: the use of telemedicine for medical triage, integration of COVID-19 

and TB activities, multi-month dispensation of treatment, strengthening infection prevention and 

control  (IPC) at facilities, and providing COVID-19 training for staff. In some countries, these 

adaptations to TB services were taken up. 

Guided by the scoping review results, a geospatial analysis was conducted to determine the 

accessibility of TB diagnostic services in the eThekwini district. The analysis showed that TB 

diagnostic services were highly accessible, with 92.6% of the population capable of accessing a 

diagnostic facility within 5km. The two regions of eThekwini with the highest accessibility were 

predominantly urban and sub-urban. While the remaining two regions which were both 

predominately rural, showed moderate accessibility. Of the population that resided in these remote 

areas, 40.7% were located more than 5km from a clinic. The analysis also showed more TB cases 

in urban and sub-urban regions compared to the predominately rural regions. Moreover, hospitals 

in eThekwini were also highly accessible, with 98.4% located within a 30km radius of a PHC. 

However, most hospitals are concentrated in one region of eThekwini showing poor spatial 

distribution. 

 

Following the GIS study, we conducted a pre-post quasi-experimental study, using an interrupted 

time series analysis (ITSA), to determine the impact of the COVID-19 pandemic on TB services 



155 

 

at primary healthcare in the eThekwini District. The results showed that TB investigations and the 

confirmed number of cases decreased by 45% and 40% because of the lockdown period. In months 

that followed both TB indicators rose considerably. The changes of the two indicators varied 

throughout the pandemic, however, they were mostly marked by significant declines at the peaks 

of infection. By the end of the observation period, the confirmed number of TB cases had sustained 

the biggest impact, recording lower numbers than before the pandemic started.  

In the next stage of the study, barriers and enablers to providing quality diagnostic services were 

investigated through an audit of primary health facilities and by conducting patient interviews. The 

audit showed that individual clinics achieved quality assessment scores ranging from moderate to 

excellent. Scores from three of the four regions in eThekwini achieved moderate assessment scores 

while only one received an excellent rating. The individual audit components specimen 

management and integration of TB/HIV services received the highest scores. Conversely, the audit 

components with the lowest scores were the refresher training among staff, IPC, Xpert turnaround 

times (TAT), and contact tracing. The interviewed patients revealed that long wait times at the 

registration point, staff attitudes, and drug stockouts were the barriers to receiving quality care. On 

the other hand, they stated that the care they receive once they reach the TB department was 

excellent from health worker attitudes to the information they provided on TB. 

In the final phase of the study, an NGT was conducted guided by findings from the scoping review 

and quasi-experimental study. The NGT aimed to explore the barriers to TB diagnostic services 

during COVID-19 and propose an approach to enhance these services. The stakeholders from the 

study identified the following as the most important barriers to TB diagnostic services during the 

pandemic: misdiagnosis of TB; fear of COVID-19 exposures, financial barriers, neglect of TB, 

and excessive wait times at PHCs. The stakeholders then agreed on strategies to overcome the 

barriers. The strategies were elements of the novel approach and they included: dual TB/COVID-

19 management; providing decentralized testing through mobile units; strengthening IPC; 

universal use of masks inside clinics; use of Point-of-Care (POC) tests; and leveraging social 

media for disseminating relevant information on both diseases.  
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Table 1 Summary of key findings and recommendations 

 Article Title Donabedian 

Component 

Approach Key findings Recommendations 

C
h

a
p

te
r 

2
 

Evidence of TB 

Services at 

Primary 

Healthcare Level 

during COVID-

19: A Scoping 

Review 

All The available 

evidence on TB 

services at the 

primary healthcare 

level during COVID-

19 was mapped using 

the Arksey and 

O'Malley 

framework,30 Levac 

et al,31 and Joana 

Briggs institute 

guidelines32 

Four themes emerged: 

1 Consequences of COVID-

19 pandemic on TB 

services  

• Reduction in TB 

detection 

• Reallocation of 

healthcare workers 

• Reduction in 

patient attendance 

2 Patient and provider 

experiences 

• Difficulty accessing 

healthcare 

• Reluctance/fear of 

treating patients 

presenting with 

cough 

• Fear of contracting 

COVID-19 

• Need for nutritional 

and financial 

support for patients 

3 Recommendations and 

adaptations for TB 

services during the 

COVID-19  

• Use of telemedicine 

▪ More primary studies to 

understand the impact of 

COVID-19 on TB services 

▪ Continued monitoring of TB 

services throughout the 

pandemic 

▪ Implementing 

recommendations for regions 

that had not done so 

▪ Active-case-finding efforts 

for missed diagnoses 

▪ Investigate whether the 

reduction in detection was a 

result of reduced 

transmission (due to non-

pharmaceutical measures) 
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• Sample collections 

to be conducted at 

home 

• Integrating 

COVID-19 and TB 

screening 

• Dispensation of TB 

medicine for 

several months 

• COVID-19 training 

for staff 

• Strengthening of 

IPC measures 

• Ensure the 

availability of 

medications 

4 Implementing the 

recommendations 

• Integration of 

COVID-19 and TB 

screening 

• Strengthening of 

IPC measures 

• Use of telemedicine 

• Home visits instead 

of clinic visits 

Administering of oral medications 

over injectables 

C
h

a
p

te
r 

3
 

Geographical 

accessibility of 

TB diagnostic 

services at 

primary 

healthcare clinics 

in eThekwini 

District, South 

Africa 

Structural GIS analysis was 

used to measure 

travel distances from 

residential areas to 

PHCs and from 

PHCs to hospitals. 

The spatial 

distribution of TB 

▪ 92.6% of the population 

could access diagnostic 

services within 5km. 

▪ Predominantly urban 

regions had high 

accessibility while the 

predominately rural regions 

had moderate accessibility. 

▪ Deploy mobile units with 

comprehensive TB/HIV 

services in rural regions 

▪ Continuous quality 

assessments for mobile units 

and PHCs 

▪ Active-case finding for 

asymptomatic high-risk 
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cases was also 

assessed. 

▪ 40.7% of the rural 

population >5km from a 

PHC 

▪ TB cases were higher in 

urban areas compared to 

rural areas 

▪ 98.4% of PHCs are within 

30km of a hospital 

▪ Majority of clinics are 

concentrated in one region 

groups in rural and urban 

settings 

▪ Upgrade existing facilities to 

hospitals in certain regions 
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C
h

a
p

te
r 

4
 

Impact of 

COVID-19 on TB 

diagnostic 

services at 

primary 

healthcare clinics 

in eThekwini 

district, South 

Africa 

Processes of 

care 

An ITSA was 

conducted to 

determine the 

changes in TB 

investigations and 

confirmed TB cases 

during four pandemic 

periods 

▪ During the lockdown, TB 

investigations and 

confirmed cases dropped by 

-45% and -40%, 

respectively. 

▪  TB investigations and 

confirmed cases rose 

significantly in the months 

following the lockdown 

▪ Both TB detection 

indicators experienced 

variations in levels 

throughout the pandemic 

but were marked by 

decreases at peaks of 

infection 

▪ Confirmed cases were more 

severely impacted with 

decreases sustained until the 

end of the observation 

period 

▪ Maintain access to TB 

diagnostic service during 

health emergencies. 

▪ TB mortality should be 

monitored to determine if 

true drops in detection took 

place 

▪ Determine whether 

underreporting took place 

and investigate reasons 

▪ Active case finding and 

linking people to care 

C
h

a
p

te
r 

5
 

Quality of TB 

diagnostic 

services at 

Primary 

healthcare clinics 

in eThekwini 

District, South 

Africa 

Structural and 

Processes of 

Care 

A facility audit was 

conducted to 

determine the 

barriers and enablers 

to providing quality 

diagnostic services 

▪ Audit scores range from 

moderate to excellent 

between the facilities 

▪ Three regions achieved 

moderate overall scores and 

one achieved an excellent 

rating 

▪ Provide refresher TB training 

to all staff members 

▪ Use TB training to reinforce 

IPC practices among staff 

▪ Improve IPC inside facilities 

o using simple 

mechanisms like 

natural airflow 
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 ▪ Specimen management and 

integration of TB services 

were the audit components 

with the highest scores 

▪  TB training among staff, 

Xpert turn around times, 

IPC, and contact tracing 

were the audit components 

with the lowest scores 

o encouraging mask 

use by patients 

▪ Explore patient-delivered 

screening mechanisms for 

contact tracing  

▪ Conduct continuous quality 

assessments among facilities 

C
h

a
p

te
r 

5
 

Quality of TB 

services at 

primary 

healthcare clinics 

in eThekwini 

district, South 

Africa: Patient 

perspectives 

Processes of 

care and 

Outcomes 

Qualitative research 

study, designed to 

understand patient 

perspectives on the 

quality of TB 

services 

Barriers: 

▪ Long queues at file 

registration 

▪ Administration staff 

attitudes 

▪ Drug stockouts 

Enablers: 

Clinic TB department 

▪ Health provider attitudes 

▪ Wait time 

TB information 

▪ Implementing queue 

management systems at 

clinics 

▪ Sensitivity training healthcare 

workers and clinic staff 

▪ Identifying weaknesses in the 

supply chain and improving 

monitoring systems 

Studies on whether good quality TB 

care translates to better TB outcomes 

C
h

a
p

te
r 

6
 

Enhancing TB 

diagnostic 

services at 

primary 

healthcare clinics 

in the eThekwini 

district, South 

Africa, post-

COVID-19: a 

nominal group 

technique 

 

All Co-create potential 

solutions to barriers 

to TB diagnostic 

services during the 

COVID-19 pandemic 

Barriers 

• Misdiagnosis of TB with 

COVID-19 

• Financial impediments 

• Fear of COVID-19 exposure 

at facilities 

• Neglect of TB 

• Long wait times 

Proposed strategies 

• Using improved IPC 

measures, integrated 

COVID-19/TB activities, 

POC tests, and TB training 

can strengthen healthcare 

systems 

• Decentralize TB testing to 

mobile clinics and introduce 

▪ The elements of the proposed 

approach should be piloted 

for feasibility adapted and as 

necessary. Routinely 

collected data should be used 

to identify the performance of 

these strategies. 
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at-home tests to overcome 

socioeconomic barriers 

• Encourage mask-wearing 

and education on TB 

symptoms to strengthen 

personal factors in disease 

prevention  
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Discussion  

The emergence of the COVID-19 pandemic has exposed gaps in the already overburdened 

health systems. This became particularly evident as the management of existing infectious 

diseases began to suffer because of the pandemic. TB is an example of what can happen when 

health systems are unprepared for public health emergencies. Therefore, to meet goals set for 

TB, endemic settings like South Africa will need to learn from COVID-19 and develop 

methods to improve the quality and delivery of TB services. For this reason, our study 

developed an approach to enhance TB diagnostic services for health emergencies such as 

COVID-19, for high-disease burden settings. 

The scoping review conducted at the start of the study provided an overview of the state of TB 

services because of the pandemic. The findings showed that TB services in many high-burden 

countries were negatively affected by COVID-19. In the review, we surmised that these 

disruptions to TB services could lead to TB cases going undetected. The WHO 2021 TB report 

confirmed these suspicions showing that TB detection had decreased by 18% in the first year 

of the pandemic.9 The quasi-experimental results aligned with both WHO and scoping review 

findings, showing large reductions in TB detection indicators during the lockdown period in 

eThekwini district. Other studies showed significant increases in TB detection following the 

lockdown, once restrictions became less stringent.10, 20, 33, 34 Together, these outcomes 

demonstrate the importance of keeping healthcare accessible despite health emergencies. It is 

possible that the reduction in TB detection resulted from the non-pharmaceutical measures used 

to contain COVID-19 which in turn reduced community transmission. However, the effects on 

TB transmission would likely be experienced over time. The sharp declines in TB detection 

associated with each variant-driven surge suggest that other factors were likely at play. The 

possible reasons for these reductions were explored by the NGT and corroborated by the 

scoping review, namely: access to facilities was limited, and patients were not presenting to 

clinics because of the stigma associated with cough-like symptoms or concerns about 

contracting COVID-19 at facilities. This seems to suggest that patients were not assured of 

their safety at health facilities. 

The study’s evaluation of the quality of diagnostic services showed that patient concerns were 

not unwarranted. The findings revealed that the quality of TB diagnostic services was moderate 

in eThekwini. Among the areas of non-compliance was IPC along with TB training among 

staff. The results revealed that clinic infrastructure and availability of resources (N-95 

respirators) hindered the IPC performance at clinics. Poor implementation of IPC 



163 

 

disproportionately burdens health systems during epidemics including COVID-19 by 

perpetuating transmission among patients and depleting HCWs.35 The scoping review also 

pointed to challenges in IPC with many countries reporting a lack of Personal Protective 

Equipment (PPE). The literature suggests that continuous training can improve IPC 

adherence.36, 37 Ironically, this was another area of non-compliance found by this study, partly 

due to a high staff turnover that resulted in recently trained staff leaving the facility. Therefore, 

IPC practices will need to be strengthened by ensuring an adequate supply of resources, and 

continuous training of staff at all levels with a focus on infectious diseases. This will ensure 

that health systems can safely provide routine services but are also prepared for outbreaks that 

may occur. 

Both continuous training and universal masking were strategies proposed for barriers to 

diagnostic services during the NGT. Universal mask use has been associated with reduced 

SARS-CoV-2 infections among HCWs.38 The South African government no longer require 

masks at public facilities and this was evident at many of the audited clinics. However, PHCs 

in high-burden settings could benefit from universal masking by HCWs and patients to prevent 

nosocomial transmission. Klompas and colleagues emphasize that universal masking should 

be done in parallel with other IPC measures.39 Likewise, continuous training on best practices 

for TB, emerging diseases such as COVID-19, and other diseases endemic to a setting are 

required for improved quality of care and health system strengthening. For similar purposes, 

digital training on integrating TB and COVID-19 activities was associated with increased TB 

testing and contact tracing.40 Therefore, online platforms should be leveraged to train HCWs 

on TB and other diseases that may burden health systems.  

Contact tracing, a common challenge in LMICs,7, 41  was another barrier identified by the audit. 

Patients would provide incomplete or no contact details of household contacts. A study in 

Malawi recognized these shortcomings and piloted a patient-delivered model for screening 

household contacts which moderately improved TB detection.42 Similarly, in South Africa, 

community-based mobile clinics interventions, equipped with POC diagnostic tools, were more 

effective at TB detection than traditional methods.43 This decentralized approach to TB testing 

has added benefits of bringing TB care closer to the communities, potentially reducing financial 

costs associated with clinic visits and alleviating the long lines at facilities. These barriers to 

TB diagnostic services were identified during the NGT and qualitative study. Therefore, 

exploring new models for contact tracing and case detection in high TB burden settings should 

be a priority in the post-COVID-19 era. 
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Rebuilding health systems post pandemic should focus on providing high-quality of care since 

poor quality is a bigger barrier to reducing mortality than insufficient access.44, 45 Furthermore, 

high-quality health systems should be patient-centered, and capable of gaining and maintaining 

the population’s trust.44 This study investigated both geographic access and quality of care and 

found that diagnostic services were highly accessible, however, a large proportion of the rural 

population remains inadequately served. This has been commonly reported in other Low- to 

Middle-Income Countries (LMICs).46-48 In terms of quality of care, patient perspectives 

revealed long wait times, drug stockouts, and negative staff attitudes created dissatisfaction 

with the care received. Both challenges in access and poor quality of services are linked to 

poorer disease outcomes.49-52 For infectious diseases like TB this has further implications on 

community transmission and the development of drug resistance.51-53 Therefore, in addition to 

deploying mobile health units in rural areas to ensure equitable access to diagnostic services, 

sustainable procurement of TB drugs and staff sensitivity training are also required.  

The COVID-19 pandemic has demonstrated what a lack of trust in the health system can do for 

infectious diseases like TB. Therefore, as strategies are put in place to strengthen health 

systems, the public must be aware of such implementations. This transparency can prompt 

confidence in the health systems that may improve regular facility attendance despite the 

emergence of other infectious outbreaks. During the NGT, stakeholders recommended using 

social media platforms to keep the public informed about important diseases and the measures 

being taken to ensure their safety.  

 

Strengths of the study  

The study used a mixed methods study design, leveraging the strengths of quantitative and 

qualitative research methods. This provides a holistic understanding of the study phenomena.54 

The use of quantitative methods showed the magnitude of the research problem. On the other 

hand, the qualitative aspects provided possible reasons for the results from the quantitative 

data. This allowed for more robust conclusions to be drawn. 

Before the start of data collection, a scoping review was conducted. This evidence synthesis 

method allows researchers to map the available evidence on a research question. It is ideal for 

areas of emerging research because it incorporates all research designs including those found 

in grey literature.31 The study began at the start of the pandemic, therefore, using a scoping 

review maximized all the available evidence at the time. The review was done in a rigorous, 

transparent, and reproducible guided by a predetermined framework.30, 31 

https://simplystakeholders.com/social-media-stakeholder-engagement/
https://simplystakeholders.com/social-media-stakeholder-engagement/
https://simplystakeholders.com/social-media-stakeholder-engagement/
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The use of GIS techniques is a powerful tool for measuring spatial equity in healthcare.55 This 

method combines the use of clinical, population, and geographic data to provide an in-depth 

understanding of a region's care, health, and overall services.56 This in turn can guide targeted 

decisions on health service delivery. 

This study applied a pre-post quasi-experimental study, which is the strongest statistical 

method for analyzing the impact of exposure (COVID-19) over time when randomization is 

not possible.57 The analysis further used multiple exposure periods which controlled for the 

possible changes in the time series therefore giving a more accurate and robust representation 

of the exposure effects.  

The use of both an audit and a qualitative analysis for evaluating the quality of services 

provided different insights into the research problem. This boosts the validity and interpretation 

of the results. The audit sampled clinics from the different regions of eThekwini to give a 

representative sample of the entire district. The use of a qualitative analysis explored patient 

perspectives, which provides meaningful outcomes that meet patient expectations and 

preferences which can lead to better uptake of interventions. 

Likewise, the NGT included patients as key TB stakeholders. This research method also 

facilitated equal contribution from all participants by not allowing any member to dominate 

the discussion. Furthermore, it allowed for a large generation of ideas. The involvement of 

various TB services stakeholders allowed diverse contributions to the barriers and solutions.  

Limitations of the study  

Some of the methodological limitations of the study are worth noting. The geospatial analysis 

only evaluated the potential accessibility, which is the availability and proximity of healthcare 

facilities, and did not assess revealed accessibility, which is determined by utilization. The 

analysis did not account for health insurance membership and assumed all members of the 

population used government funded PHCs. Moreover, no private health facilities were included 

in the analysis. DHIS data was used to map the spatial distribution of TB, these data are 

manually collected and are subject to human error. 

When conducting the ITSA, a control group was not used which is the best way to identify 

confounding factors that may influence the outcome. However, it was impossible to include a 

comparable control group because the impact of COVID-19 was universal. DHIS data was also 

used for the ITSA, which is subject to inaccuracies.  

A small number of patient files were used to audit the integration of TB/HIV services, 

therefore, the findings from this component may not be generalizable. Furthermore, no rural 
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clinics were included in the audit, which may have yielded a different overall result. For the 

qualitative analysis, the provider perspectives were not considered, which may have given 

more insight into the health system-related factors to diagnostic services. Moreover, only 

patients from one setting were interviewed, thus limiting the generalizability of these findings. 

The NGT did not include laboratory stakeholders who may have contributed insight into the 

technical barriers facing diagnostic services during the pandemic. The NGT participants were 

also predominately female, however, they were chosen based on their knowledge of TB 

services. Moreover, one male participant was a representative of the male users of these 

services. 

 

Conclusion  

In conclusion, the study provided evidence that contributed toward the development of a novel 

approach for improving TB diagnostic services at PHCs during pandemics, using eThekwini 

district as a study setting. To do this, the thesis investigated the accessibility as well as the 

impact of the pandemic on TB diagnostic services. Moreover, a quality assessment of these 

services was done before conducting an NGT, which would inform the strategies for the novel 

approach. The findings were consolidated into a framework to optimize and provide high-

quality TB diagnostic services for high TB burden settings. The framework is characterized by 

solutions that target structural factors and processes of care resulting in outcomes that boost 

confidence in health systems and provide economic benefits. 

Recommendations  

Recommendations for practice 

The current study was guided by two conceptual frameworks: Donabedian’s model for 

assessing quality of care and the high-quality health system framework discussed in Chapter 

3.44, 58 Informed by the study findings, the consolidated framework was used to make practice 

recommendations that constitute the novel approach for improving TB diagnostic services. The 

framework to improve TB diagnostic services provides solutions for structural factors and 

processes of care, which, if implemented, can produce outcomes that can increase confidence 

in health systems and provide economic benefits to users and health systems alike. The 

elements of the framework for improving TB diagnostic services are described in detail in the 

section below and depicted in Figure 1. 
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Structural Factors 

Structural factors are the physical characteristics of PHCs which include their location, 

tools/equipment available and workforce characteristics. Using mobile health units for mobile 

for rural populations is a pivotal strategy for increasing access to TB diagnostic services. 

Simultaneously, upgrading clinic infrastructure offers the potential to enhance IPC measures 

for example creating outdoor waiting areas within certain facilities can prevent overcrowding 

inside the facilities. Similarly, all facilities should make use of mechanical ventilation such 

open windows and doors to promote airflow and disrupt the nosocomial TB transmission. 

Moreover, increasing workforce by hiring more staff at health facilities can improve quality of 

care by allowing staff to be more attentive to patients while also alleviating wait time. It is also 

imperative that existing staff member are adequately trained on the latest standard operating 

procedures (SOPs) for TB. Lastly, there should be provision of sufficient personal protective 

equipment for TB staff, likewise patients should always be mandated to wear masks to ensure 

the safety of both parties while at health facilities. 

Processes of care 

Enhancing processes of care involves three key strategies: providing competent care, 

optimizing systems, and improving the user experience. The findings of the PhD suggest that 

enhancing competent care can be achieved by integrating activities for diseases of importance 

(COVID-19 and TB), implementing patient-delivered contact-screening methods, and 

intensifying active case finding efforts. Furthermore, online platforms can be used to 

administer continuous TB training for nurses so that they can receive up to date SOPs without 

leaving the facility. Similarly, improving competent systems can be realized through the 

implementation of better disease reporting systems, adoption of point-of-care tests, and 

conducting continuous quality improvement assessments. Additionally, enhancing the user 

experience can be facilitated by reducing wait times through the introduction of efficient queue 

management systems. These strategies, when executed effectively, contribute to a more robust 

and patient-centric healthcare system. 

Outcomes 

Targeting the above-mentioned structural factors and the processes of care can contribute to 

boosting the confidence in health-systems while also producing an economic benefit to both 

the users and the health system. Economic benefits can be derived from improving access in 

rural areas and decentralizing TB testing to mobile health units closer to communities. By 

bringing healthcare closer to the communities that need them, patients can readily seek TB care 
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without the incurring additional travel costs. Moreover, improving geographic access can 

prevent diagnostic delays and help patients to seek care sooner thereby preventing unnecessary 

costs to health system that are associated with hospitalizations. Likewise, ensuring the 

availability of PPE for staff and mandating mask use inside the facilities can prevent infections 

and costs associated with nosocomial transmissions. Lastly, by capitalizing on social and 

traditional media platforms improvements to health facilities can be made known publicly. 

Doing this can help boost trust in health systems which was found to be lacking during the 

pandemic and resulted in many being fearful to seek care. 

Overall, the framework seeks to improve on TB diagnostic services through a multidimensional 

approach. It is envisaged that through the implementation of this approach TB diagnostic 

services at PHCs will be able to better withstand future health emergencies. The next steps are 

to explore the feasibility of this approach in high TB burden settings. 

  



169 

 

 

  

Facility characteristics 

• Deploy mobile 

health units in 

rural regions 

according to the 

need. 

• Upgrade clinic 

infrastructure to 

improve IPC. 

• Use mechanical 

ventilation to 

improve airflow. 

Staff characteristics 

• Train HCWs on 

TB management, 

IPC, COVID-19, 

patient sensitivity 

• Increase clinic 

workforce. 

Healthcare setting 

characteristics 

• Improve the 

procurement of TB 

drugs and N-95 

respirators. 

• Encourage 

universal masking. 

STRUCTURAL 

FACTORS 

Competent care  

• Provide continuous 

TB training using 

online platforms. 

• Integrate 

TB/COVID-19 

activities. 

• Introduce patient-

delivered contact 

screening methods. 

• Intensify active 

case finding for 

high-risk groups. 

Component systems 

• Improve reporting 

systems for TB 

detection data. 

• Introduce 

decentralized POC 

tests.  

• Conduct 

continuous quality 

assessments. 

User experience 

• Introduce queue 

management 

systems. 

 

PROCESSES OF 

CARE 

Confidence in health 

systems 

• Use social media 

to distribute 

information on 

IPC measures 

taken at facilities 

and provide 

relevant 

information on TB 

and COVID-19 

Economic 

• Using mobile 

clinics to 

decentralize TB 

testing and the 

development of at-

home tests can 

reduce costs 

associated with 

seeking care 

 

• Improving access, 

IPC, TB drug 

procurement, and 

processes of care 

can reduce 

healthcare 

expenditure by 

preventing 

hospitalization in 

patients 

 

OUTCOMES 

Figure 1 Consolidated framework for improving TB diagnostic services at PHCs in a high-burden 

settings 
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Recommendations for future research 

Although these study findings contributed to the existing body of evidence on TB diagnostic 

services during the pandemic, the work conducted was not exhaustive. Therefore, the research 

gaps that emerged require further investigation. 

• The geographic accessibility of TB diagnostic services was established; however, 

more work is needed to determine the relationship between the utilization of these 

services and distances traveled. 

• The ITSA showed the impact of COVID-19 on TB diagnostic services by using TB 

detection indicators. However, to determine whether this was a true decrease in 

detection rather than underreporting, TB incidence and mortality must be measured 

closely. 

• The audit did not include rural clinics, therefore, rural PHCs in the eThekwini district 

must be subject to quality assessments including patients’ perspectives. 

• The feasibility of the strategies proposed by the NGT should be established and 

implemented where possible. 

• Similar studies should be conducted in other high TB-burden regions of South Africa 

because COVID-19 had varied impacts throughout the country. Therefore, other 

regions may require different solutions. 
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● Appendix 5: Informed Consent Form 

 

 

PARTICIPANT’S INFORMATION & INFORMED  

                      CONSENT DOCUMENT 

STUDY TITLE: Towards Development of a Novel Approach for Enhancement of TB 

Diagnostic Services during the Pandemic: A case of Primary Health Care Clinics in 

eThekwini District KwaZulu-Natal 

 

Principal Investigators: Thobeka Nomzamo Dlangalala 

Institution: University of Pretoria 

 

DAYTIME AND AFTER HOURS TELEPHONE NUMBER(S): 

Daytime number/s: 078 915 3494 

Afterhours number: 078 915 3494 

 

DATE AND TIME OF FIRST INFORMED CONSENT DISCUSSION: 

             : 

Date month year  Time 

 

Dear Prospective Participant 

 

 

Dear Mr. / Mrs. .....................................................................................  

 

1) INTRODUCTION  

You are invited to volunteer for a research study.  I am doing research for a PhD Degree 

purpose at the University of Pretoria. This information in this document is to help you to decide 

if you would like to participate.  Before you agree to take part in this study you should fully 

understand what is involved.  If you have any questions, which are not fully explained in this 
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document, do not hesitate to ask the researcher.  You should not agree to take part unless you 

are completely happy about all the procedures involved.   

 

 

2) THE NATURE AND PURPOSE OF THIS STUDY 

 

The aim of this study aims to investigate the state of TB diagnostic services at primary 

healthcare (PHC) clinics during COVID-19. By doing so we wish to find a way to improve 

TB diagnostic services at primary healthcare clinics during pandemics. 

 

 

3) EXPLANATION OF PROCEDURES AND WHAT WILL BE EXPECTED FROM 

PARTICIPANTS. 

 

This study involves answering some questions regarding your experience with the TB services 

that you received.  

 

4) POSSIBLE RISKS AND DISCOMFORTS INVOLVED 

 

There are no medical risks associated with the study. The only possible risk and discomfort 

involved is sharing any negative experiences about the health facility that you regularly attend. 

You can decline to answer any questions that cause you discomfort. 

 

 

5) POSSIBLE BENEFITS OF THIS STUDY 

 

Although you may not benefit directly. The study results may help us to improve the TB 

services at primary healthcare clinics. 

 

 

6)  COMPENSATION 

 

You will not be paid to take part in the study.  There are no costs involved for you to be part of 

the study.  

7)         YOUR RIGHTS AS A RESEARCH PARTICIPANT 

Your participation in this trial is entirely voluntary and you can refuse to participate or stop at any time 

without stating any reason.  Your withdrawal will not affect your access to other medical care.  

 

 

8)   ETHICS APPROVAL 
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This Protocol was submitted to the Faculty of Health Sciences Research Ethics Committee, University 

of Pretoria, telephone numbers 012 356 3084 / 012 356 3085 and written approval has been granted by 

that committee (Approval Number…652/2021…………………). The study was also submitted to the 

Health Research and Knowledge Management Unit of the KZN department of health, telephone number 

033 395 2046 and has received written ethical approval (Approval Number… Ref: 

KZ_202112_012….). The study has been structured in accordance with the Declaration of Helsinki 

(last update: October 2013), which deals with the recommendations guiding doctors in biomedical 

research involving human/subjects.  A copy of the Declaration may be obtained from the investigator 

should you wish to review it.  

 

9) INFORMATION  

If I have any questions concerning this study, I should contact: 

Prof Mashamba-Thompson   Tel: (+27) 21 319 2102/2198 

 

 

 

 

10)  CONFIDENTIALITY 

 

All information obtained during the course of this study will be regarded as confidential. Each participant 

that is taking part will be provided with an alphanumeric coded number e.g. A001. This will ensure 

confidentiality of information so collected. Only the researcher will be able to identify you as participant. 

Results will be published or presented in such a fashion that patients remain unidentifiable. The hard copies 

of all your records will be kept in a locked facility at the Department of Public Health, The University of 

Pretoria. 

 

 

11)  CONSENT TO PARTICIPATE IN THIS STUDY 

 

• I confirm that the person requesting my consent for my child to take part in this study has told me 

about the nature and process, any risks or discomforts, and the benefits of the study.  

• I have also received, read and understood the above written information about the study.  

• I have had adequate time to ask questions and I have no objections to participate in this study.  

• I am aware that the information obtained in the study, including personal details, will be 

anonymously processed and presented in the reporting of results.  

• I understand that I will not be penalised in any way should I wish to discontinue with the study and 

that withdrawal will not affect my further treatments. 
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• I am participating willingly.  

• I have received a signed copy of this informed consent agreement. 

 

__________________________________  ________________________ 

Participant’s name (Please print)                          Date 

 

__________________________________  ________________________ 

Participant’s signature    Date 

 

__________________________________  ________________________ 

Researcher’s name (Please print)               Date 

 

__________________________________  ________________________ 

Researcher’s signature    Date 

    

__________________________________  ________________________ 

Signature of the Witness                       Date    

 

 

 

 

 

 


