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Tuberculosis (TB) is a global epidemic and remains one of the world’s 
top infectious diseases, claiming the lives of ~4 000 persons every 
day.[1] About a quarter of the world’s population is infected with 
Mycobacterium tuberculosis, the bacterium that causes TB.[1] The 
probability of developing active TB disease is increased among people 
living with HIV, and people exposed to risk factors such as poverty, 
diabetes, smoking, and excessive alcohol consumption.[2,3] People 
living with HIV (PLHIV) are 18 times more likely to develop active 
TB disease than people without HIV.[1,4] In 2019, 10 million people 
had active TB disease worldwide.[5] Of these, 5.6 million were men, 
3.2 million were women, and 1.2 million were children.[5] Although 
TB is preventable and treatable, a total of 1.4 million people died from 
the disease in 2019, including 208 000 PLHIV.[1]

South Africa (SA) is one of the 30 countries with a high burden of 
TB, contributing 87% of estimated incident cases worldwide and, on 
its own, 3.6% of the global caseload.[1,6] SA has >7 million PLHIV with 
a 58% rate of TB/HIV co-infection, and is among the 14 countries 
with the highest burden of TB, TB/HIV and drug-resistant TB.[1,7] The 
incidence of TB in SA, based on 2019 case-finding data, was estimated 
at 615 per 100 000 population.[1] SA is among the 78 countries globally 
that achieved a 2020 milestone of a 20% decline in TB incidence.[1,6] 

The first-ever SA TB prevalence survey, conducted in 2018,  found 
a point prevalence of 737 per 100  000 population and noted a 
disproportionately high burden in men compared with women.[1,8] 
There has been some global progress in preventing TB deaths, 
but substantial gaps in TB management remain.[1,9] The COVID‑19 
pandemic has eroded previous gains of the TB programme and has 
resulted in a significant decline in TB case notifications.[1]

TB care and management in SA are guided by the 2014 national TB 
management guidelines[10] and other relevant policies and standard 
operating procedures. The national TB management guidelines were 
developed to guide healthcare workers, prevent and treat TB, and 
restore the health of TB patients.[10] Healthcare workers are essential 
to implement these guidelines; however, their personal and cultural 
viewpoints can influence their practice.[11,12] Healthcare workers’ 
knowledge and practice related to the guidelines can play a significant 
role in their ability to diagnose and care for individuals with TB.[13,14] 
There is limited research on healthcare workers’ experience in the 
implementation of TB management guidelines.[9]

The objectives of the present study were to estimate healthcare 
workers’ level of knowledge about the national TB management 
guidelines and to assess the implementation of these guidelines.
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Methods
A cross-sectional descriptive study was conducted in randomly 
selected health facilities in Dr Kenneth Kaunda district, North West 
Province, SA. The district has limited resources and had a population 
of ~772 320 in 2019.[15] The incidence of TB in the district was 772 per 
100 000 population in 2019, and the mortality rate for TB and HIV 
co-infection was 27%.[15]

For the primary aim of the study, we performed a purposive 
sampling of 38 TB healthcare workers from 16 health facilities 
in the Matlosana subdistrict and administered a TB knowledge 
questionnaire. We included healthcare workers who had experience 
working with TB patients for ≥1 year. Healthcare workers with <1 year 
of experience and non-clinical support staff were excluded from the 
study. The TB knowledge questionnaire was self-designed, using the 
national TB management guidelines as a yardstick. This knowledge 
questionnaire was developed in consultation with TB specialists from 
the district hospital to improve its content validity. We conducted 
a pilot study before implementing the primary research to assess 
the feasibility and acceptability of the data collection tools. The 
TB knowledge questionnaire comprised 23 critical multiple-choice 
questions about TB diagnosis, treatment and management according 
to the national guidelines. Answers were coded as correct if they 
aligned with the national guidelines. Each correct answer was scored 
as 1 and each incorrect answer as 0. The scores for all questions were 
totalled, and the mean was obtained from the sum. Participants who 
scored above the mean were considered to have adequate knowledge, 
and those with a score below the mean were considered to have 
inadequate knowledge.

For the secondary aim of the study, we conducted a review of TB 
registers at four randomly selected health facilities and supplemented 
this with a review of patient files from the same health facilities to 
assess the level of implementation of the national guidelines. There 
are four local areas in Matlosana subdistrict, and four health facilities 
(i.e. one clinic from each local area) were randomly selected. We 
randomly sampled 50 patient files in each facility and included all 
the TB registers from January 2016 to December 2017. We used data 
extraction sheets to collect data on TB detection, treatment initiation, 
baseline investigations and treatment outcome.

Data analysis was done using Stata 15 (StataCorp, USA). The analysis 
included descriptive statistics: frequencies, percentages, medians and 
interquartile ranges (IQRs) for categorical data. The mean, minimum, 
maximum, standard deviation (SD) and 95% confidence interval (CI) 
were used to explore the quantitative variables.

The study was approved by the University of Pretoria Faculty of 
Health Sciences Research Ethics Committee (ref. no. 314/2018), the 
University of the Witwatersrand Human Research Ethics Committee 
– Medical (ref. no. M180847), the North West Province Department 
of Health (ref. no. NW_201807_006), and Matlosana subdistrict 
management.

Results
We approached and recruited 133 healthcare workers from the 
selected study sites. Ninety-five were excluded from the study: 2 had 
worked with TB patients for less than a year, 2 did not work with 
TB patients, 19 were administrative staff who did not provide direct 
care to TB patients, and 72 were non-clinical support staff such as 
counsellors and community health workers who did not provide 
clinical management of TB patients.

The remaining 38 healthcare workers completed the TB knowledge 
questionnaire (Table  1). The sampled participants worked with 
TB patients in various health facilities or were part of ward-based 
outreach teams. Most of the participants were female (74%), the 

mean (SD) age was 46 (8) years, and the median (IQR) career length 
was 10 (8 - 17) years. The largest professional group (89%) was 
professional nurses. Only 29% (n=11) of the participants had received 
their highest education at university level, with most (71%; n=24) 
obtaining their highest education at a college.

The scores for the 23 questions were totalled, and a mean of 
19.1 (95% CI 18.5 - 19.6) was obtained from the total sum of 
questions. Of the participants, 32% (n=12) scored below the mean 
and were considered to have inadequate knowledge of the national 
TB management guidelines (Table 2).

All the participants knew the definition of TB, while 80% (n=30) 
knew the correct treatment phases and the standard treatment 
regimen for drug-sensitive TB. Twenty-nine participants (76%) 
provided correct responses for TB contact tracing and preventive 
measures. However, 19 participants (50%) lacked knowledge about 
the laboratory investigations for drug-resistant TB, and almost 
half (47%; n=18) lacked knowledge about TB/HIV co-infection 
management. Similarly, 47% (n=18) provided incorrect responses 
with regard to patients’ autonomy for being treated for TB.

The TB registers in the four study sites (January 2016 - December 
2017) recorded 163 513 patients who were screened for TB. Of these, 
9 308 (6%) had presumptive TB and 8 116 (87%) had an Xpert test. 
Of those tested, 1 292 (16%) had positive Xpert results. Overall, 1 150 
(12%) of the presumptive TB patients were diagnosed with drug-
sensitive TB and started on treatment based on laboratory results and 
the clinical diagnosis. Of the patients started on TB treatment, 999 
(87%) were treated successfully.

A review of 204 patient files supplemented the review of the TB 
registers. This patient file review was done to identify practical 
implementation of the guidelines. In addition to the 87% TB 
treatment success rate, several good practices were identified. A total 
of 197 patients (97%) received the correct treatment dose according to 
body weight and treatment phase. Smear microscopy was consistently 
done throughout the intensive and continuation phases of TB 
treatment to monitor patients’ progress. Body weight was monitored 
in 199 patients (98%). Contact investigation was conducted for 133 
(65%) patients, and there was evidence that child contacts aged 
<5 years were started on isoniazid preventive therapy (IPT). Less 
favourable was the proportion of patients with documented HIV 
status (54%; n=110). Of these, 45 (40%) were HIV negative. Of the 66 
(60%) who were HIV positive, 39 (59%) were receiving antiretroviral 
therapy (ART). Body mass index (BMI) was poorly monitored, with 
only 55  patients (27%) having a BMI recorded. While 80 (39%) of 
the patients with TB were women of childbearing potential, only 8 
(10%) had a pregnancy test result recorded. Treatment side-effects 
were reported in 17 (8%) patient files; 13 (76%) were managed, and 8 
(62%) had a record of resolved side-effects.

Discussion
Our study estimated the participants’ level of knowledge about the 
national TB management guidelines and assessed the implementation 
of these guidelines. Most participants (68%) had adequate knowledge 
of the national guidelines. It is worth noting that the mean used 
as a minimum for ‘adequacy’ was relatively high at 19 since the 
maximum score was 23. Our findings are similar to those of studies 
conducted in Jamaica and Botswana, which reported that some 
healthcare workers lacked knowledge about the available guidelines 
and policies.[14,16] In our study, participants predominantly lacked 
knowledge about laboratory testing used to confirm drug-resistant 
TB, management of TB/HIV co-infection, and patients’ autonomy 
in being treated for TB. These areas are critical components of TB 
diagnosis and management.[10]
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While it is known that drug-resistant TB is an emerging public health 
concern, 50% of the participants lacked the necessary knowledge 
about laboratory testing used to confirm drug-resistant TB and 
appropriate laboratory tests to monitor the response to treatment. 
Healthcare workers need constant reminders that bacteriological 
confirmation is essential if drug resistance is suspected, in severe 
or complicated cases, or if the diagnosis is uncertain.[10] For early 
drug-resistant TB treatment, rapid drug susceptibility testing (DST) 
of isoniazid and rifampicin, such as Xpert and line probe assay, 
is preferred over conventional testing.[10,17] Additional advantages 
of rapid DST include reduced mortality, increased possibility of 
cure, decreased development of additional resistance, and reduced 
possibility of failure and relapse.[10,17] Conventional DST of cultured 
mycobacteria often takes 1 - 3 months to provide the results, which 
may lead to poor linkage to care while waiting for the results.[17] The 
use of sputum smear microscopy and culture rather than sputum 
smear microscopy alone is recommended for monitoring patients 
with drug-resistant TB during treatment.[17] Concomitant use of 
sputum smear microscopy and culture test results helps to identify 
patients who remain bacteriologically positive or revert to positive 
following initial conversion to negative.[17] Clinicians can use this 
information to identify patients in whom treatment is likely to fail 
and implement infection control measures as soon as possible.[17] 
The identified knowledge gap calls for ongoing training, education 
and mentoring of healthcare workers to comply with the prescripts 
of the guidelines.

The participants also lacked knowledge about the management of 
TB/HIV co-infection. An SA study reported similar findings after 
evaluating the key barriers and challenges in the healthcare system, 
with both general operational challenges and HIV programme-
specific challenges identified.[18] Our study finding partially explains 
why TB/HIV co-infection control remains a major challenge in SA 
despite the availability of international and national guidelines for 
integrating TB and HIV services.[4] The integration of TB and HIV 
in primary healthcare services remains of critical importance given 
the overwhelming findings from many global studies.[11] TB is one of 
the leading infectious diseases that kill PLHIV, and HIV is the core 
driver of TB prevalence in key populations.[4] The national guidelines 
serve as an enabler for comprehensive management of TB/HIV 
co-infected patients.[10] These guidelines offer realistic guidance for 
implementation in practical settings.[19] However, the 2014 national 
TB management guidelines could be updated to align with current 
global recommendations.

Interestingly, most of the participants regarded TB treatment as 
involuntary. In contrast, the ethical principle of autonomy emphasises 

the patient’s right to make informed decisions about their care and 
treatment.[20] Although TB is a notifiable infectious disease, treatment 
remains voluntary.[10] Overall, the three critical questions about 
laboratory testing used to confirm drug-resistant TB, management 
of TB/HIV co-infection, and patients’ autonomy for being treated for 
TB highlight the urgent need to address these knowledge deficiencies 
in healthcare workers.

Infection control education is an important component of TB 
prevention and curbing the spread of TB.[10,21] The necessity for 
infection control education and counselling during contact tracing 
was overlooked by 24% of the participants. In order to dispel this 
misconception, infection control education is necessary in contact 
tracing, as household members of people with infectious TB are at 
high risk of becoming infected and developing the disease.[21] Infection 
control messages need to promote the importance of early case 
detection, adherence to treatment and implementation of proper TB 
infection control measures such as cough etiquette and respiratory 
hygiene in the household, before and after diagnosis of TB.[21,22]

Factors such as lack of training and development have been reported 
to compound inadequate knowledge of healthcare workers.[9] Various 
training platforms and mechanisms can enhance the knowledge and 
skills of healthcare workers in assessing, diagnosing and treating 
patients with TB.[23] Healthcare workers can develop competency skills 
to enrich their confidence and capability to implement the national 
guidelines and advance the quality of healthcare.[10,14] The ability of 
health service managers to provide on-the-job training to their staff 
is considered a significant determinant in boosting performance and 
curbing the gaps in the diagnosis and management of TB.[22,24]

We recognised that knowledge does not necessarily translate 
into practice. We therefore conducted a review of TB registers and 
patient files to evaluate how the knowledge and practice of healthcare 
workers has affected the implementation of the national guidelines. 
The review revealed gaps in the TB treatment cascade from diagnosis 
to treatment initiation and completion. From the number of patients 
with presumptive TB, we expected to see an increase in the number of 
patients diagnosed with drug-sensitive TB and started on treatment 
based on laboratory results and clinical diagnoses. However, the study 
shows that a small proportion (12%) of patients were diagnosed with 
TB and started on treatment. These findings confirm that under-
diagnosis and under-reporting of TB patients are serious obstacles 
to the successful implementation of the TB management guidelines 
and policies.[1] Although these gaps were noted, the 87% treatment 
success rate in the four study sites is commendable.

We supplemented the TB register review with a review of 204 
patient files to analyse granular patient-level data and to assess the 

Table 1. Descriptive statistics of demographic variables
Measure Total (N=38), n (%) Female (n=28), n (%) Male (n=10), n (%)
Profession

Professional nurse 34 (89) 24 (71) 10 (29)
Enrolled nurse 4 (11) 4 (100) 0

Highest education level
College 27 (71) 18 (67) 9 (33)
University 11 (29) 10 (91) 1 (9)

Table 2. Professional profile of study participants with inadequate knowledge (less than the mean of 19) of the national tuberculosis 
management guidelines
Profession Total (N=12), n (%) Female (n=5), n (%) Male (n=7), n (%)
Professional nurse 11 (92) 4 (36) 7 (64)
Enrolled nurse 1 (8) 1 (100) 0
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current practice. In terms of good practices, the majority (97%) of TB 
patients received the correct treatment dose according to the patient’s 
body weight and treatment phase. Microbiological sputum testing 
was done consistently throughout the intensive and continuation 
phases of TB treatment. Body weight is a useful indicator for clinical 
improvement, and was recorded in 98% of the files. The urgency 
of contact investigation depends on the degree of infectiousness of 
the index TB patient, whether they have drug-sensitive or drug-
resistant TB, and the immunity of contacts.[10] Contact investigation 
was recorded in 65% of patients diagnosed with TB, and there was 
evidence that child contacts aged <5 years were started on IPT. We 
recognised these good practices as essential factors that foster the 
implementation of the national guidelines.

Our study revealed inconsistent practice in baseline evaluations 
for patients started on TB treatment across different health facilities. 
All patients with confirmed TB must be offered HIV counselling and 
testing.[10] However, only 54% of the 204 TB patients had recorded 
HIV status. In addition to HIV testing, co-infected TB patients 
require ART regardless of CD4 count, and such patients should be 
prioritised for ART initiation.[10] However, in our study, only ~60% of 
co-infected patients received ART. This practice gap can be linked to 
the knowledge gap, as 53% of participants considered that co-infection 
with HIV does not always mean starting ART, regardless of CD4 count. 
The knowledge and practice gaps reinforce the notion that managing 
TB/HIV-co-infected patients is challenging.[11,18] Healthcare workers 
should be trained thoroughly on integrated management of TB/HIV to 
improve clinical practice.[11]

Only 55 of the patients (27%) had their BMI recorded, indicating 
that BMI was poorly managed. An SA study found that obese and 
overweight people have a substantially decreased mortality risk and 
TB risk.[25] In contrast, those who are underweight according to their 
BMI have an increased risk of mortality.[25] BMI monitoring should 
form the basis for managing patients with TB, given the high TB/
HIV co-infection rate in SA and the evidence that low BMI is a strong 
independent predictor of mortality.[26] Blood glucose testing was 
recorded in approximately a third of the files, which is problematic 
because the relative risk of death among TB patients with diabetes is 
high compared with that in TB patients who do not have diabetes.[10] 
Only 10% of females of childbearing potential had a pregnancy test 
result recorded, which is not in line with the national TB guidelines. 
This shortfall is a concern because the prevalence of TB in pregnancy 
has greatly increased and TB ranks third as a cause of overall 
maternal mortality.[10]

It was also concerning to note minimal recording of treatment 
side-effects. Several studies in SA have found that TB clinical 
files are often incorrectly and incompletely recorded.[27] Poor 
recording of clinical records has a negative impact on patient 
care because the management of patients is entirely dependent 
on the histories recorded in their clinical files.[28] In addition 
to the poor recording revealed in our study, there were gaps 
in the management of side-effects, with only 76% of patients 
with side-effects being managed. Treatment side-effects are 
associated with non-adherence and defaulting.[27] To reduce the 
negative impact of side-effects on TB treatment adherence, it is 
critical that healthcare workers are adequately trained in their 
recognition and management.[27] Such training should include 
providing concise pretreatment counselling to patients on possible 
side-effects of treatment and proper recording in clinical records 
to improve the completeness of reporting.[27,29] Regular peer or 
manager audits of clinical records should be undertaken to validate 
the correlation between data sources, enhance data quality, and 
ultimately improve management of side-effects.[29]

A functional healthcare system is necessary to ensure that all 
patients with confirmed TB are started on TB treatment and 
managed adequately for optimal outcomes.[10] The results of our 
study therefore cannot be viewed in isolation from the challenges 
of the broader healthcare system. These include a longstanding 
shortage of healthcare workers and a skills imbalance.[20] Our study 
revealed compelling knowledge deficits and practice gaps, which 
call for strengthened remedial actions for improved quality of 
TB management. Policies and treatment guidelines are essential 
for healthcare workers’ practice in providing equitable health 
services.[20] There is a need for solid stewardship and leadership to 
improve health system performance.[30] Health service managers 
are key drivers of the health system performance and should 
strengthen supervision mechanisms and ensure compliance with 
the guidelines.[31]

There are some important limitations to consider when 
interpreting the results of this study. First, we had a small sample 
size. We approached and recruited 133 healthcare workers, but 
95 were excluded from the study because they did not meet 
the eligibility criteria for healthcare workers providing clinical 
management of TB patients. Second, the mean used as a minimum 
for ‘adequacy’ on the TB knowledge questionnaire was relatively 
high at 19, since the maximum score was 23. Lastly, there was 
evidence that child contacts aged <5 years were started on IPT; 
however, owing to the inconsistent documentation of child contact 
investigations, we could not determine the number of child contacts 
eligible for IPT among those who were started on it.

Conclusion
Most participants had adequate knowledge of the national TB 
management guidelines, and while this knowledge may be 
translated into practice, this was not necessarily reflected in the 
clinical records. The study has highlighted some practice gaps that 
could be overcome by measures such as quality audits to improve 
record keeping and some knowledge gaps that could be addressed 
with training. Further research could repeat this study over a wider 
geographical area.
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