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Abstract
Background

Uninterrupted delivery of tuberculosis (TB) diagnostic services is paramount, since early diagnosis allows
for timeous treatment which improves treatment outcomes, reduces the period of infectiousness and
limits the development of antibiotic resistant strains of TB. In 2020, the urgency of the public health
response to the COVID-19 pandemic supposedly strained many existing public health initiatives. We
propose a scoping review to map the evidence of the impact of the COVID-19 pandemic on TB diagnostic
services at primary healthcare (PHC) level.

Method and Analysis

This scoping review was guided by the Arksey and O’Malley framework. We will search the databases:
PubMed, Web of Science, MEDLINE Ovid, Medline EBSCO, PsycInfo, CINAHL and Scopus. We will also
search for reports from national health websites and the World Health Organization (WHO). Two
independent reviewers will screen titles, abstracts and full texts of retrieved articles. The chosen articles
will be represented in a data charting table. We will conduct a content thematic analysis using NVivo 10
software to extract relevant themes from the included articles. Findings will be presented according to the
Preferred Reporting Items for Systematic Reviews and Meta-Analysis: Extension for Scoping Review
(PRISMA-ScR). We will assess the quality of the included articles using the mixed methods assessment
tool (MMAT).

Discussion

We anticipate that this scoping review will reveal the extent to which TB diagnostic services have been
either maintained or disrupted by the COVID-19 pandemic. This information will direct future research,
and reveal barriers and enablers for TB diagnostic services during a pandemic.

Introduction
Despite being preventable and curable, 10 million people contracted tuberculosis (TB) in 2019 [1]. During
the same period, 2.9 million people who contracted TB were missed by national noti�cation systems [2].
These missing individuals contribute to continued transmission [3], while long diagnostic delays
exacerbate disease severity and ongoing spread [4]. Reaching these missing people through rapid TB
diagnostic services, preferably at primary healthcare level (PHC), can help to end the TB epidemic [2, 5]. In
2020, COVID-19 emerged, hindering global TB control efforts [6], particularly screening and diagnostics
services [7, 8]. These services suffered a sharp decline due to lockdowns limiting access to healthcare
and a rise in fear and stigma since the advent of COVID-19 [7, 9, 10].

Timely diagnoses and treatment is a major facet of TB control, which is one of the aims of the World
Health Organization’s (WHO) End TB strategy [11]. While the strategy aims to eliminate the TB epidemic
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by 2035, the WHO has set interim milestones to reduce TB deaths and TB incidence rates by 2020 and
2025 [2, 11]. The 2020 TB global health report shows that 2020 milestones were not met [2]. Similarly, the
United Nations (UN) set targets to diagnose and treat 40 million additional people by 2022 [6]. Although
progress is being made, the current numbers suggest that ending TB by 2035 is unattainable [2, 12]. It is
possible that the small gains made toward controlling TB were disrupted by the COVID-19 pandemic,
pushing the 2035 goals further into the future [6, 13].

To ensure that these targets will be achieved, TB diagnostic services should not be interrupted, even when
there are other public health priorities, such as the COVID-19 pandemic. The evidence for the impact of
the COVID-19 pandemic on TB diagnostic services at the PHC level remains unclear. We propose to map
evidence on TB diagnostic services at PHC level during the COVID-19 pandemic. We anticipate that our
results will provide valuable evidence to guide future research and reveal areas that need to be addressed
to improve TB diagnostic services at PHC level during the COVID-19 pandemic and aid global efforts to
end TB.

Methods
Protocol Design

We will conduct a scoping review of the available evidence on TB diagnostic services during the COVID-
19 era. The proposed scoping review will be guided by the Arksey and O’Malley framework [14], Levac et
al [15], and the Joanna Briggs Institute 2020 guidelines [16]. The Arksey and O’Malley framework
suggests that scoping reviews should be conducted in the following �ve steps: 

Step 1: Identifying the research question

Step 2: Identifying relevant studies

Step 3: Selecting studies

Step 3: Charting the data 

Step 4: Collating, summarizing and reporting the data

The results of the review will be reported according to the guidelines for the Preferred Reporting Items for
Systematic Reviews and Meta-analysis: Extension for Scoping Reviews (PRISMA-ScR) [17].

Step 1: Identifying the research question

The primary research question is: What is the evidence on TB diagnostic services at PHC level during the
COVID-19 pandemic? 

 We will assess the eligibility of the research questions using the Population, Concept and Context (PCC)
nomenclature developed by the Joanna Briggs Institute [16]. The PCC statement will guide the selection
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of studies (Table 1).

Step 2: Identifying relevant studies

We will conduct an advanced search in the following electronic databases: PubMed, Web of Science,
MEDLINE Ovid, Medline EBSCO, PsycInfo, CINAHL and Scopus. We will also retrieve relevant literature
from the WHO website and national health websites. We will manually search the reference lists of all
included studies to identify additional literature. Studies will be identi�ed using the following keywords
and Medical Subject Heading (MeSH) terms; “TB diagnostics”, “TB testing” “COVID-19”, “SARS-CoV-2”,
“COVID-19 Pandemic”, “COVID-19 era” and “Primary healthcare”. A librarian will ensure that the best
search strategies are used for each database, to ensure the best results. We conducted a pilot search in
PubMed to determine the feasibility of the proposed scoping review (Table 2). 

We will use a search summary table to ensure transparency, reliability and reproducibility of our search
(Table 3). This table will also record the effectiveness of our strategy for each database in terms of
sensitivity, precision, recall, yield, number needed to read (NNR) and number of unique records [18]. We
will rerun searches in databases that yielded the most relevant articles to �nd articles that might have
been missed during the original search [18].

Inclusion criteria

Studies will be included if they: 

report the effects of COVID-19 on TB diagnostics services

focus on COVID-19 and TB diagnostics services

report on COVID-19 and TB diagnostics from PHC

Exclusion criteria

Studies will be excluded if they:

report on viral outbreaks other than SARS-CoV-2

report on TB services outside PHC

report on the effects of COVID-19 on other diseases and conditions beside TB

Articles from before December 2019

Step 3: Selecting studies

After retrieving relevant articles, the principal investigator will screen the titles of each article. Eligible
articles will be uploaded to a library in EndNote 20 where duplicates will be identi�ed and deleted. Two
independent reviewers will screen abstracts of the included articles using a screening tool that speci�es
inclusion and exclusion criteria. The independent reviewers will discuss any discrepancies arising from
the abstract screening stage until they agree on the selected articles. Using the screening tool, the two
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reviewers will then screen the full-texts of the relevant articles. Any discrepancies arising after full text
screening will be resolved by a third reviewer. A librarian will assist with retrieving inaccessible articles. A
PRISMA-ScR �ow diagram will then be used to report results [17].

Step 4: Charting the data 

An electronic data charting form will be used to capture the relevant data from each selected article.

Quality appraisal

The quality of included studies will be assessed using the Mixed Methods Appraisal Tool (MMAT) V.2018
software [19]. We will assess the methodological quality of included qualitative, quantitative and mixed
methods studies. The MMAT tool ranks studies as low quality (score ≤ 50%), average quality (score ≥
51-75%) and high quality (score ≥ 76-100%). Appraising the quality of studies will ensure that we identify
and understand the strength, weaknesses and potential bias of studies. 

Step 5: Collating, summarizing and reporting results

We will conduct a content thematic analysis, using NVivo 10 software, to extract data and summarize
�ndings [20]. We will summarize the results using a narrative approach. The reviewers will meticulously
analyze the emerging themes from the included articles in relation to the research question. The �ndings
of this scoping review will identify the in�uence of the COVID-19 pandemic on TB diagnostics at PHC
level. 

Discussion
The proposed scoping review will map existing global evidence on TB diagnostic services during the
COVID-19 pandemic. The WHO has set targets to reduce TB deaths and incidence rates by 90% and 80%
of 2015 values, respectively, by 2030 [1]. Ultimately, the WHO aims to end TB by 2035. The end TB
strategy centers around three pillars, the �rst of which focuses on timely diagnosis of patients including
universal drug susceptibility testing [12]. Ensuring that diagnostic services are accessible at PHC level will
guarantee that treatment and care are available to all members of society who need them.

This review forms part of a large research project investigating the effect of COVID-19 on TB diagnostic
services in primary health care clinics in Kwa-Zulu Natal, South Africa. As such, we will focus on evidence
from PHC level facilities and will be limited to articles that present evidence of TB diagnostic services
during the COVID-19 pandemic. For the same reason evidence on service disruptions of other diseases
during COVID-19 will be excluded. Since COVID-19 o�cially emerged in December 2019 studies published
before December 2019, will not be included. Additionally, we will not include reports from other viral
epidemics because the review is focused on TB services in the COVID-19 era. 

In conclusion, we anticipate that the proposed scoping review will uncover the effects of the COVID-19
pandemic on TB diagnostic services across the globe. This review will also highlight knowledge gaps in
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this area which will help stimulate research that could improve TB diagnostic services at PHC level in line
with the WHO’s goal to eliminate TB. 
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