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Abstract

Background

The World Health Organization (WHO) stresses the importance of active case-finding

(ACF) for early detection of tuberculosis (TB), especially in the 30 high-burden countries

that account for almost 90% of cases globally.

Objective

To describe the attitudes of National TB Programme (NTP) managers related to ACF policy

development, implementation and scale-up in the 30 high-burden countries, and to review

national TB strategic plans.

Methods

This was a mixed-methods study with an embedded design: A cross-sectional survey with

NTP managers yielded quantitative and qualitative data. A review of national TB strategic

plans complemented the results. All data were analyzed in parallel and merged in the inter-

pretation of the findings.

Results

23 of the 30 NTP managers (77%) participated in the survey and 22 (73%) national TB stra-

tegic plans were reviewed. NTP managers considered managers in districts and regions

key stakeholders for both ACF policy development and implementation. Different types of

evidence were used to inform ACF policy, while there was a particular demand for local evi-

dence. The NSPs reflected the NTP managers’ unanimous agreement on the need for ACF

scale-up, but not all included explicit aims and targets related to ACF. The NTP managers
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recognized that ACF may decrease health systems costs in the long-term, while acknowl-

edging the risk for increased health system costs in the short-term. About 90% of the NTP

managers declared that financial and human resources were currently lacking, while they

also elaborated on strategies to overcome resource constraints.

Conclusion

NTP managers stated that ACF should be scaled up but reported resource constraints.

Strategies to increase resources exist but may not yet have been fully implemented, e.g.

generating local evidence including from operational research for advocacy. Managers in

districts and regions were identified as key stakeholders whose involvement could help

improve ACF policy development, implementation and scale-up.

Introduction

Tuberculosis (TB) remains one of the top 10 causes of death worldwide [1]. The World Health

Organization (WHO) End TB Strategy [2] and the United Nations (UN) Sustainable Develop-

ment Goals [3] aim at ending TB by 2030. International attention has also been drawn to TB

with the 2017 Global Ministerial Conference on Ending TB [4] and the UN’s 2018 General

Assembly high-level meeting on TB [5]. Due to a combination of underreporting of detected

cases and underdiagnosis, there is still a gap of three million between estimated incident TB

cases and those notified worldwide [6].

Ending TB will require increased and early case detection [2] by applying strategies such as

systematic screening, i.e. the “systematic identification of people with suspected active TB in a

predetermined target group, using tests, examinations or other procedures that can be applied

rapidly” [7]. Active case-finding (ACF) is tantamount to systematic screening for active TB,

though it implies screening outside of health facilities [7]. The potential benefits and risks of

ACF need to be carefully balanced when developing and implementing ACF policies [7–11].

This study focuses on the 30 high TB burden countries, as they account for 85–89% of the

global TB burden [12]. Moreover, this study focuses on National TB Programme (NTP) man-

agers, key stakeholders in developing and implementing ACF policies [13]. NTPs are usually

housed within national ministries of health, though the activities of the Programme are imple-

mented at different levels of the health system [14]. Depending on the context, NTPs are

responsible for delivering high-quality and effective diagnostic, treatment and preventive ser-

vices [13, 14].

The aim of this study was to describe attitudes of NTP managers related to ACF policy

development, implementation and scale-up in the 30 high-burden countries, which potentially

impact the development and implementation of national ACF policies.

Materials and methods

Design

This was a mixed-methods study with an embedded design (Fig 1) [15], complemented by a

document review. The study comprised a cross-sectional survey with NTP managers from 30

high TB burden countries, which included closed and open-ended questions designed to elicit

quantitative and qualitative information, enhancing each other [15]. The document review

included a sample of national TB strategic plans (NSPs) from the high TB burden countries
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and was designed to complement the findings from the interviews. We implemented all sur-

veys through structured interviews and therefore refer to them as “interviews” in the subse-

quent text.

Conceptual framework

The policy analysis triangle [16] considers how the content of a policy, actors, context and pro-

cesses shape policymaking. We used the triangle as a conceptual framework, adapting it by

putting “context”, “processes” and “actors” as the corner stones of the triangle (instead of hav-

ing “actors” in the middle of the triangle, as in the original version) and including example top-

ics we covered (Fig 2). The framework shapes the presentation of the study findings.

Survey

Questionnaire. The development of the questionnaire was informed by a scoping review

and an expert interview study on factors influencing the development and implementation of

ACF policies [11, 17]. The preceding work considered ACF globally, while this survey focuses

on the 30 high TB burden countries. Two independent researchers with expertise in survey

design provided feedback on the survey to minimize biases [18].

The questionnaire (S2 Appendix) included sections on the general views on ACF, national

ACF policies, evidence use, contextual factors, scale-up, monitoring and evaluation, and les-

sons learned. Question formats included Likert scales, lists, yes/no questions and open-ended

questions (without probing questions). Five-point Likert scales investigated 1) agreement with

Fig 1. Pictorial representation of the data collection steps, analysis and interpretation. 23 National Tuberculosis (TB) Programme managers participated in

the cross-sectional survey, which was analyzed using descriptive statistics and manifest content analysis. 22 National TB Strategic Plans were reviewed, and data

extracted to complement the survey findings. All data were analyzed in parallel and merged in the interpretation of the findings.

https://doi.org/10.1371/journal.pone.0240696.g001
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statements about the potential benefits and risks of ACF, 2) degree of influence of contextual

factors on ACF policies, and 3) frequency of use of different types of evidence in ACF policy.

The NTP managers also confirmed which stakeholders were involved in ACF policy develop-

ment and implementation, using a list of 14 types of stakeholders.

Participants. NTP managers from all 30 high-burden countries were contacted via email.

In total, 23 NTP managers agreed to be interviewed (participation rate: 77%). 17 NTP manag-

ers took part in the interview themselves, whereas six appointed one of their team members to

participate on their behalf. In this article, we refer to “the NTP managers”, meaning all 23

respondents. The NTP managers did not receive an incentive for participation.

NTP managers from the following 23 countries are represented: Bangladesh, Brazil, Cam-

bodia, China, Congo, Democratic Republic of the Congo, Ethiopia, Indonesia, Kenya, Lesotho,

Mozambique, Myanmar, Namibia, Nigeria, Pakistan, Papua New Guinea, Philippines, South

Africa, Tanzania, Thailand, Vietnam, Zambia and Zimbabwe. NTP managers from seven

countries did not participate in the study: Angola, Central African Republic, Democratic Peo-

ple’s Republic of Korea, India, Liberia, Russia and Sierra Leone. Five were not interested in or

did not have time for being interviewed and one did not reply. One NTP manager started but

discontinued the interview due to an unstable telephone connection; several attempts were

made to complete the survey but remained unsuccessful due to limited interest and/or time.

Data collection and management. The interviews were conducted in English between

March and October 2018. As the pilot interview took 54 minutes, we condensed the survey.

We included the pilot results in our dataset, apart from the questions that we deleted in the

revised questionnaire. The remaining interviews took on average 48 minutes (28–68 minutes).

Fig 2. Policy analysis triangle (adapted from [16]). This study showed that the content of active case-finding (ACF)

policies, including their development, implementation and scale-up, is influenced by context, actors and processes.

Example topics: Context–Important factors included the perceptions of the benefits and risks of ACF and the

availability of resources. Actors–Key actors comprised the national government, managers in districts and regions and

non-governmental organizations (NGOs). Process–Important processes were evidence use and institutionalized

processes to facilitate evidence use, e.g. regularly convening working groups.

https://doi.org/10.1371/journal.pone.0240696.g002
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The primary investigator (OB) conducted ten interviews in person during international

conferences, five at a WHO meeting, and eight on the phone/Skype, depending on the partici-

pants’ preferences. All NTP managers were provided with information about the study and the

questionnaire when accepting to participate. After providing informed consent, the interviews

were voice-recorded. OB or PT transcribed the responses verbatim and shared the transcrip-

tions with the NTP managers (and appointed team members) for their information and

review. Five NTP managers (22%) replied after having received the filled-in survey; one

included additional information. If the NTP managers did not respond within four weeks, the

survey was considered complete. One interview was terminated half-way due to limited time;

we still included the data. PT entered all responses into REDCap (Research Electronic Data

Capture), a secure, web-based platform [19]. The anonymity and confidentiality of the NTP

managers were ensured by removing all identifiers in the presentation of the results.

Data analysis. Using STATA 15 (StataCorp LLC), we computed descriptive statistics (fre-

quencies, mean, median and proportions). We used Cronbach’s Alpha to assess the internal

consistency of the Likert scale items as background analysis when developing the instrument

[20]. We added additional indicators to investigate any patterns in the responses: 1) country

income level and 2) region [21], and 3) proportion of NTP budget consisting of domestic

funding, 4) international funding and 5) being unfunded [6].

We analyzed open-ended answers with NVivo 11 (QSR International) using content analy-

sis [22], focusing on the manifest content and generating meaning units, codes and categories

(Table 1). In the results section, we first describe quantitative then qualitative findings and add

information from the document review where applicable. The Checklist for Reporting Results

for Internet E-Surveys (CHERRIES) was applied for reporting [23].

Document review

We identified 18 NSPs through an online search, whilst an additional four NSPs were shared

with us by staff from the Stop TB Partnership or WHO. NSPs from the following 22 countries

are included: Angola, Bangladesh, Brazil, Cambodia, Ethiopia, India, Indonesia, Kenya, Libe-

ria, Mozambique, Myanmar, Namibia, Nigeria, Pakistan, Papua New Guinea, Philippines,

Sierra Leone, South Africa, Tanzania, Vietnam, Zambia and Zimbabwe. The NSPs from

Angola, Brazil and Mozambique were available in Portuguese. Eighteen of these countries

overlap with the countries that are represented in the survey (the ones that do not overlap are

Angola, India, Liberia and Sierra Leone). We were not able to obtain NSPs from the following

eight countries: China, Congo, Central African Republic, Democratic People’s Republic of

Korea, Democratic Republic of Congo, Lesotho, Russia and Thailand. Congo and Lesotho do

not have an NSP according to the interviews performed. China, Democratic Republic of the

Congo and Thailand have NSPs based on the interviews, but we were unable to gain access.

Whether the Democratic People’s Republic of Korea, the Democratic Republic of Congo and

Russia have NSPs or whether the NSPs are not publicly available remained unclear.

Table 1. Example of content analysis.

Question: What do you consider the most powerful influence in implementing the ACF policy?

Meaning unit Code Category

“It’s the health system context with limited human and financial resources

that could negatively influence ACF implementation.” (NTP manager 23)

Human and financial

resources

“To a large extent, we depend on the collaboration with the local health

system; if they don’t buy in then that’s a failure.” (NTP manager 13)

Subnational health

system

Health

system

ACF, active case-finding; NTP, National Tuberculosis Programme.

https://doi.org/10.1371/journal.pone.0240696.t001
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Data extraction from the national strategic plans. We developed a data extraction table,

which we filled with data on the development of the NSP, background and aims, targets, oper-

ational and ethical considerations, budget estimates and funding sources (S1 Appendix). A

native Portuguese speaker extracted and translated the data from the NSPs from Angola, Brazil

and Mozambique.

Ethics approval and consent to participate and for publication. This study has been

approved by the Swedish Ethical Review Authority in Stockholm (2017/2281-31/2).

Results

Characteristics of NTP managers

Of the 23 NTP managers who responded to the survey, 39% were female (n = 9). Seventy-four

percent (n = 17) of the NTP managers identified themselves as policymakers, whereas 13%

(n = 3) identified themselves as researchers or “other”. Among the 20 participants who identi-

fied themselves either as policymakers or “other”, 90% (n = 18) reported having research expe-

rience. In each of the following sections, we state the total number of participants who

answered a particular question, as not all questions were answered by all 23 participants.

Context

The perceived benefits of ACF. All NTP managers (n = 23) asserted that ACF has some

benefits (Fig 3). They agreed with the sentiments that ACF leads to early detection, diagnosis

and treatment, and reduced TB transmission and incidence. One NTP manager (4%) from a

lower middle-income country disagreed that ACF leads to improved treatment outcomes,

while another NTP manager (4%) from a low-income country disagreed that ACF leads to

reduced future health system cost, and positive social and economic consequences for a TB

patient.

Other potential benefits of ACF included better health system performance (e.g. increased

access and care-seeking, increased human resource capacity and synergies), epidemiological

impact (e.g. reduced TB mortality) and health educational benefits through increased knowl-

edge and awareness.

“Improving knowledge about TB among patients and the community I think is the most

important component of the programme.” (NTP manager 22)

The perceived risks of ACF. The NTP managers’ views on potential risks of ACF were

more heterogenous compared to their views on the potential benefits (Fig 4). More than half

of the NTP managers (55%, n = 12/22) neither agreed nor disagreed that ACF leads to

increased false-positive diagnoses of TB; they emphasized that the risk of a false-positive diag-

nosis depends on the diagnostic test used. Four of the five upper middle-income countries

(80%) included in this study were among those who neither agreed nor disagreed. Moreover,

while 83% (n = 19/23) of the NTP managers affirmed that ACF leads to increased health sys-

tem costs in the short term, 83% disagreed that ACF would lead to increased health system

costs in the long term (over 10 years); both estimates included NTP managers from low-,

lower middle- and upper middle-income countries. The NTP managers brought up two exam-

ples of how ACF could impair health system performance; by overburdening health care work-

ers and increasing waiting times for non-TB patients.

ACF policies in high-burden countries. According to the NTP managers, a written ACF

policy exists in 91% (n = 21/23) of the countries, typically as part of an NSP. In line with that,

the majority (87%, n = 20/23) said that ACF contributes to the achievement of the goals
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outlined in their NSP. In 43% (n = 9/21) of the countries, the national ACF policy has been

evaluated or formally assessed.

The document review supported this and showed that 86% (n = 19/22) of the NSPs stated

aims directly related to ACF. Another 86% reported a case detection gap. All NSPs explicitly

mentioned the need to undertake contact tracing and described one or more additional target

groups for ACF. Yet, only six (27%) NSPs outlined concrete targets for the number of people

screened and three (14%) (two lower middle-income countries and one low-income country)

specified targets for the number of people tested.

Fig 3. Perceived benefits of active case-finding.

https://doi.org/10.1371/journal.pone.0240696.g003
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Contextual factors influencing ACF policy development and implementation. A wide

variety of factors play a role in both policy development and implementation according to the

NTP managers. Some factors are important across many settings, e.g. the country and health

system context, and funders’ priorities.

Fifty-five percent (n = 12/22) of the NTP managers articulated that factors at the level of the

overall country context influenced the development of ACF policies to a high degree. They

highlighted the influence of politics, including the political system, commitment, agendas,

political change and turnover. In terms of ACF policy implementation, country-level factors

also influenced to a high degree according to 45% (n = 10/22) of the NTP managers. Such fac-

tors included local geography, climate and culture.

Fig 4. Perceived risks of active case-finding.

https://doi.org/10.1371/journal.pone.0240696.g004
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The majority of the NTP managers said that health system factors influenced ACF policy

development and implementation to high degrees (77%, n = 17/22; and 68%, n = 15/22,

respectively). Most NTP managers emphasized the importance of human and financial

resources for ACF policy implementation and buy-in at sub-national level. Focusing on

human resources, many NSPs documented the need to not only expand human resources, but

to increase their capacity for ACF, and to improve their coordination, engagement and

supervision.

Many NTP managers expressed that factors at the level of organizations and the community

moderately influenced the development and implementation of ACF policies; (55%, n = 12/22;

and 45%, n = 10/22). They stressed the importance of community engagement to develop

good, implementable ACF policies.

Ninety-one percent (n = 21/22) and 86% (n = 20/22) of the NTP managers specified that

the priorities of funding organizations influenced ACF policy development and implementa-

tion, respectively. According to WHO, the NTP budget in five of the included countries does

not include any international funding [6]. The NTP managers elaborated that funders

demanded seeing impact on case detection and imposed timelines for ACF activities. Overall,

funders were described as influential, but not as powerful as the government in policy

development.

“You have to have your policy first and then you prioritize. So, the funders will have a

choice. The policy will influence the funders, but not the other way around.” (NTP manager

22)

The views of NTP managers on the influence of individual level factors (e.g. knowledge

about TB) on ACF policy development were mixed; 18% (n = 4/22) of the respondents consid-

ered such factors as highly influential, another 18% saw no influence at all. The NTP managers

described the need for TB patients to be at the center of the discussion when developing ACF

policies, whilst they would seldom directly influence policy development processes.

“What we are trying to do is providing them a service they haven’t demanded or didn’t

know they will get, what we need to think about is their expectation, their fear, and take

those onboard when we design the policy.” (NTP manager 13)

When it comes to ACF policy implementation, all NTP managers declared that the individ-

ual level context would influence it to at least some degree. They elaborated on the importance

of willingness and trust from the side of individuals participating in ACF, and their knowledge

and awareness of TB.

Processes

Types of evidence and frequency of their use for ACF policymaking. The NTP manag-

ers were asked about their use of WHO guidelines, international scientific evidence, national

scientific evidence, expert knowledge and personal experience. The findings are summarized

in Fig 5, showcasing that all different types of evidence are used in making ACF policies, many

of them frequently.

All NTP managers used WHO guidelines. They described using them as a reference docu-

ment, but also underscored the need for contextualization. Conversely, international scientific

evidence was utilized less; 21% (n = 5/23) rarely or never used it. The NTP managers described

applying international scientific evidence when local data and evidence were limited, to learn

from other countries experiences or when in doubt about WHO guidelines.
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“If we have an argument about what WHO says, then we look for more evidence.” (NTP

manager 2)

National scientific evidence was also frequently used; 8% (n = 2) of the NTP managers

stated they rarely or never utilized it. They stressed the importance of national scientific

Fig 5. Frequency of use of evidence in active case-finding policy development and implementation.

https://doi.org/10.1371/journal.pone.0240696.g005
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evidence (e.g. publications in national journals), especially for implementation. We investi-

gated if upper middle-income countries used national evidence more compared to other coun-

tries, given that many have a better national research infrastructure, but replies were mixed.

Finally, most NTP managers frequently used expert knowledge and personal experience in

ACF policymaking; one NTP manager (4%) asserted not relying on those types of evidence.

According to the qualitative data, NTP managers often drew on expert knowledge through

institutionalized processes, e.g. regularly convening working groups and committees. Experts

could be from a neighboring country with a similar context or from international

organizations.

NSPs furthermore described the use of data in NSP development, including from burden of

disease analyses, prevalence and drug resistance surveys, and surveys on knowledge, attitudes

and practice in ACF policymaking. Besides, the NSPs affirmed the use of country assessments,

external program reviews, monitoring reports and lessons learnt for NSP development.

Actors

Stakeholders influencing ACF policy development and implementation. The ‘top

three’ stakeholders perceived to be influencing ACF policy development were international

organizations, policymakers in the national government and managers in a district or region.

In terms of ACF policy implementation, the ‘top three’ stakeholders reported to influence

implementation were managers in a healthcare institution (e.g. a hospital), managers in non-

governmental organizations and, again, managers in a district or region. Many NTP managers

pointed out policymakers in the national government as most powerful stakeholders in ACF

policy development and policymakers at sub-national level for implementation.

“I think the sub-national level, especially the implementers, [are the most powerful] since

they have the experience on how to do the activity and we can incorporate the lessons

learned based from their experience in the policy to be formulated.” (NTP manager 23)

Moreover, the document review underlined implementing partners such as community

health workers, volunteers, private providers, pharmacies, religious leaders and setting-specific

implementing partners, e.g. prison health workers and wardens.

Considerations for scaling up ACF. All NTP managers articulated that ACF should be

scaled up in their countries (100%, n = 22). According to them, scaling up ACF would necessi-

tate political commitment, appropriate diagnostics, data and evidence, community engage-

ment, knowledge and awareness about TB, and human and financial resources. Ninety-one

percent (n = 20/22) of the NTP managers proclaimed that financial resources for ACF were

insufficient. Nineteen of 20 countries (95%) received support for TB from the Global Fund to

Fight AIDS, Tuberculosis and Malaria. When asked about strategies for increasing financial

resources, the NTP managers underlined the generation of evidence to show impact, advocacy

for domestic funding, diversification of funding sources, and the development and/or explora-

tion of new funding mechanisms. Eighty-nine percent (n = 17/19) of the NTP managers fur-

thermore said that human resources for ACF were inadequate. Strategies for fighting human

resource constraints included advocacy for more (and domestically funded) human resources

and human resource training.

Discussion

This study provided insights into ACF policy development, implementation and scale-up in

high TB burden countries, based on a mixed-methods survey with NTP managers and a
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document review of NSPs. NTP managers considered the national governments the most pow-

erful stakeholder for ACF policy development, while sub-national actors were perceived most

powerful for ACF policy implementation. The only ‘top’ stakeholders named for both ACF pol-

icy development and implementation were managers in districts and regions. Different types of

evidence were used for developing and implementing ACF policies, while there was a particular

demand for local evidence to inform local decisions. Many potential benefits of ACF were

highlighted and the need for scale-up was unanimously agreed upon. The NSPs reflected the

NTP managers’ support of ACF, but not all included explicit aims, targets and target groups

related to ACF. The NTP managers acknowledged the risk that ACF may cause increased health

system costs in the short-term, but also recognized the possibility of decreasing costs in the

long-term. About 90% of the NTP managers declared that financial and human resources were

currently lacking, while they also mentioned strategies to overcome resource constraints.

Many of the described factors influencing ACF policy implementation align with the avail-

able evidence in the field. Firstly, ACF policy implementation has been widely studied, as doc-

umented by a scoping review [17] and more recent studies [24, 25]. In line with our study, a

major barrier for ACF implementation is the lack of human and financial resources [26–30].

The lack of resources is also reflected in the World TB Report 2019 [6], which showed that

only five of the high TB burden countries had a national TB budget consisting of more than

50% domestic resources. Another five countries had TB budgets largely based on international

funding, while the budget of 11 countries remained mostly unfunded [6]. Secondly, the per-

ceived benefits and risks of ACF have been documented in the literature [12, 31–35], while this

study provides unique insights into NTP managers’ value judgements. The fact that all NTP

managers agreed on the need for scaling up ACF seems important given that their leadership

and commitment for ACF is considered paramount for ACF policy [11]. The NTP managers

commitment to scaling up ACF may be particularly important when TB patients’ access to

care is impeded, such as during the COVID-19 pandemic.

This study provides new insights regarding key stakeholders and evidence use in ACF pol-

icy development and implementation. Firstly, the only ‘top’ stakeholder named in both ACF

policy development and implementation were managers in districts and regions. Their

involvement in ACF policy processes may increase ownership and relevance of policies [36],

and thus increase the likelihood for implementation. Secondly, besides describing the types of

evidence and frequency of evidence use, this study showed that most NTP managers had

research experience and many countries seemed to have institutionalized processes for ACF

policy development in place, such as regularly convening working groups and committees.

Both are indicators conducive to evidence-informed policymaking [37, 38].

NTP managers mentioned strategies to overcome resource constraints for ACF, which

appear necessary to implement and scale up ACF. Strategies include a) the diversification of

funding sources and b) the generation of local evidence to inform resource allocation for ACF.

The importance to invest in local evidence has been highlighted [39], while ACF-related proj-

ects offer opportunities for generating context-specific evidence [11]. Meanwhile, local

research infrastructure and research capacity may be limited, especially in low- and lower mid-

dle-income countries [40, 41]. In terms of diversified funding, our study showed that some

countries already have a diverse funding base, including the government, national health

insurances, the private sector, etc. Even out-of-pocket payments were explained as a funding

source for ACF implementation, while ACF should rather be seen as a strategy to decrease

patient cost [42–44]. Demonstrating the effectiveness of ACF investments in relation to other

underfunded interventions is important to limit the opportunity cost of scale-up. Adding to

the strategies that NTP managers described, ACF could be anchored more strongly in the

countries’ NSPs, e.g. with concrete targets.
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Future research

Implementation, policy and programmatic research, as well as cost-effectiveness studies on

human and financial resource strategies for ACF may be useful to explore the “how to” ques-

tions which this survey started to assess. In line with WHO guidance concerning the monitor-

ing and evaluation for ACF, operational research that builds on available local data may help

further build the local evidence base to inform local decision-making around ACF. Similar

types of surveys and mixed-methods studies targeting sub-national stakeholders may provide

relevant local evidence for ACF policy development, implementation and scale-up, comple-

menting the findings of this study.

Strengths and limitations

For this study, we developed a new questionnaire which allowed us to quantify and qualify

the attitudes of NTP managers. We backed up our findings by including information from

NSPs. The survey had a high participation rate of 77%. Though innovative, the question-

naire had not been validated and included Likert scales with limited reliability based on

Cronbach’s Alpha [20]. We aimed to increase the reliability of the NTP managers’ responses

by implementing the survey as structured interviews. Despite the geographic diversity, we

were able to conduct some interviews in person. Those interviews were generally longer,

and the quality of the responses may be higher compared to those interviews conducted

via phone/Skype. However, the validation process (i.e. sharing the filled-in surveys with the

participants) helped us to ensure the quality and depth of the data from all interviews. The

survey was conducted in English which was not the native language for many of the partici-

pants. This may have led to poorer quality responses. However, English is the working lan-

guage for most NTP managers, especially in international collaboration that all of them

participate in.

In general, survey questionnaires are prone to various types of biases [18]. We attempted to

minimize biases by involving two independent researchers from the Evaluation Unit at Karo-

linska Institutet to critically assess our survey questionnaire. Yet, item social desirability may

still have occurred, i.e. in terms of questions being written in such a way as to reflect more

socially desirable attitudes [45]. Likewise, mood state bias [45] may be prevalent, i.e. the predis-

position of NTP managers to view the topic in certain terms, e.g. generally positive. This may

have been influenced by the timing of the survey interview, e.g. NTP managers who partici-

pated in the survey while at a WHO meeting might have been in a certain state of mind and

away from their day-to-day work. It is possible that questions about the use of evidence may

have been affected by this bias, as NTP managers who participated in the survey while at a

WHO meeting may have been exposed to WHO guidelines more recently and thus valued

them more in their responses. We tried to mitigate these biases by giving NTP managers

opportunities to reflect, take breaks and elaborate on their responses.

Conclusion

The NTP managers’ unanimous agreement on the need for ACF scale-up was reflected in the

NSPs, but not all NSPs included explicit aims and targets related to ACF. Most NTP managers

identified human and financial resource constraints as the main barriers to ACF implementa-

tion and scale-up. Strategies to increase resources exist but may not yet have been fully imple-

mented, e.g. generating local evidence for advocacy. Managers in districts and regions were

identified as a key stakeholder whose involvement could help improve ACF policy develop-

ment, implementation and scale-up.
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17. Biermann O, Lönnroth K, Caws M, Viney K. Factors influencing active tuberculosis case-finding policy

development and implementation: a scoping review. BMJ Open. 2019; 9(12): e031284. https://doi.org/

10.1136/bmjopen-2019-031284 PMID: 31831535

18. Choi BCK, Pak AWP. A catalog of biases in questionnaires. Prev Chronic Dis. 2005; 2(1): A13. PMID:

15670466

19. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture

(REDCap)–A metadata-driven methodology and workflow process for providing translational research

informatics support. J Biomed Inform. 2009; 42(2): 377–81. https://doi.org/10.1016/j.jbi.2008.08.010

PMID: 18929686

20. Boateng GO, Neilands TB, Frongillo EA, Melgar-Quiñonez HR and Young SL. Best Practices for Devel-

oping and Validating Scales for Health, Social, and Behavioral Research: A Primer. Front. Public

Health. 2018; 6: 149. https://doi.org/10.3389/fpubh.2018.00149 PMID: 29942800

21. World Bank. Classifying countries by income. Available from: https://datatopics.worldbank.org/world-

development-indicators/stories/the-classification-of-countries-by-income.html [accessed on 30 June

2020].

22. Graneheim UH, Lundman B. Qualitative content analysis in nursing research: concepts, procedures

and measures to achieve trustworthiness. Nurse Educ Today. 2004; 24(2): 105–112. https://doi.org/10.

1016/j.nedt.2003.10.001 PMID: 14769454

23. Eysenbach G. Improving the Quality of Web Surveys: The Checklist for Reporting Results of Internet E-

Surveys (CHERRIES). J Med Internet Res. 2004; 6(3): e34. https://doi.org/10.2196/jmir.6.3.e34 PMID:

15471760

PLOS ONE Active tuberculosis case-finding in high-burden countries

PLOS ONE | https://doi.org/10.1371/journal.pone.0240696 October 28, 2020 15 / 17

https://www.who.int/mediacentre/events/2017/ministerial-conference-tb/en/
https://doi.org/10.5588/ijtld.12.0797
http://www.ncbi.nlm.nih.gov/pubmed/23407219
https://doi.org/10.1136/bmjopen-2019-036285
http://www.ncbi.nlm.nih.gov/pubmed/32499270
https://doi.org/10.1161/CIRCOUTCOMES.112.967885
https://doi.org/10.1161/CIRCOUTCOMES.112.967885
http://www.ncbi.nlm.nih.gov/pubmed/23322807
https://doi.org/10.1093/heapol/9.4.353
http://www.ncbi.nlm.nih.gov/pubmed/10139469
https://doi.org/10.1136/bmjopen-2019-031284
https://doi.org/10.1136/bmjopen-2019-031284
http://www.ncbi.nlm.nih.gov/pubmed/31831535
http://www.ncbi.nlm.nih.gov/pubmed/15670466
https://doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/pubmed/18929686
https://doi.org/10.3389/fpubh.2018.00149
http://www.ncbi.nlm.nih.gov/pubmed/29942800
https://datatopics.worldbank.org/world-development-indicators/stories/the-classification-of-countries-by-income.html
https://datatopics.worldbank.org/world-development-indicators/stories/the-classification-of-countries-by-income.html
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1016/j.nedt.2003.10.001
http://www.ncbi.nlm.nih.gov/pubmed/14769454
https://doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/pubmed/15471760
https://doi.org/10.1371/journal.pone.0240696


24. Shamanewadi AN, Naik PR, Thekkur P, et al. Enablers and Challenges in the Implementation of Active

Case Findings in a Selected District of Karnataka, South India: A Qualitative Study. Tuberc Res Treat.

2020; 2020:9746329. Published 2020 Jan 24. https://doi.org/10.1155/2020/9746329 PMID: 32047666

25. Dey A, Thekkur P, Ghosh A, et al. Active Case Finding for Tuberculosis through TOUCH Agents in

Selected High TB Burden Wards of Kolkata, India: A Mixed Methods Study on Outcomes and Imple-

mentation Challenges. Trop Med Infect Dis. 2019; 4(4).

26. Lorent N, Choun K, Thai S, et al. Community-Based active tuberculosis case finding in poor urban set-

tlements of Phnom Penh, Cambodia: a feasible and effective strategy. PLoS One 2014; 9:e92754.

https://doi.org/10.1371/journal.pone.0092754 PMID: 24675985

27. Golub JE, Mohan CI, Comstock GW, et al. Active case finding of tuberculosis: historical perspective

and future prospects. Int J Tuberc Lung Dis 2005; 9:1183–203. PMID: 16333924

28. Li J, Liu X-Q, Jiang S-W, et al. Improving tuberculosis case detection in underdeveloped multi-ethnic

regions with high disease burden: a case study of integrated control program in China. Infect Dis Pov-

erty 2017; 6:151. https://doi.org/10.1186/s40249-017-0365-4 PMID: 29183369

29. Lorent N, Choun K, Malhotra S, et al. Challenges from tuberculosis diagnosis to care in community-

based active case finding among the urban poor in Cambodia: a mixed-methods study. PLoS One

2015; 10:e0130179. https://doi.org/10.1371/journal.pone.0130179 PMID: 26222545

30. Harper I, Fryatt R, White A. Tuberculosis case finding in remote mountainous areas—are microscopy

camps of any value? Experience from Nepal. Tuber Lung Dis 1996; 77:384–8. https://doi.org/10.1016/

s0962-8479(96)90107-0 PMID: 8796258

31. Kranzer K, Afnan-Holmes H, Tomlin K, et al. The benefits to communities and individuals of screening

for active tuberculosis disease: a systematic review. Int J Tuberc Lung Dis 2013; 17:432–46. https://doi.

org/10.5588/ijtld.12.0743 PMID: 23485377

32. Uplekar M, Creswell J, Ottmani SE, et al. Programmatic approaches to screening for active tuberculo-

sis. Int J Tuberc Lung Dis 2013; 17(10):1248–56. https://doi.org/10.5588/ijtld.13.0199 PMID: 24025375

33. Shewade HD, Kumar AMV, Satyanarayana S, et al. Benefits of community-based TB screening vs. pas-

sive case finding. Int J Tuberc Lung Dis. 2020; 24(4):464-465. https://doi.org/10.5588/ijtld.19.0744

PMID: 32317074

34. Shewade H D, Gupta V, Satyanarayana S, et al. Patient characteristics, health seeking and delays

among new sputum smear positive TB patients identified through active case finding when compared to

passive case finding in India. PLoS One 2019; 14: e0213345 https://doi.org/10.1371/journal.pone.

0213345 PMID: 30865730

35. Marks GB, Nguyen NV, Nguyen PTB, et al. Community-wide Screening for Tuberculosis in a High-Prev-

alence Setting. N Engl J Med. 2019; 381(14):1347-1357. https://doi.org/10.1056/NEJMoa1902129

PMID: 31577876

36. Orem JN, Mafigiri DK, Marchal B, Ssengooba F, Macq J, Criel B. Research, evidence and policymaking:

the perspectives of policy actors on improving uptake of evidence in health policy development and

implementation in Uganda. BMC Public Health. 2012; 12: 109. https://doi.org/10.1186/1471-2458-12-

109 PMID: 22316003

37. Kasonde JM, Campbell S. Creating a Knowledge Translation Platform: nine lessons from the Zambia

Forum for Health Research. Health Res Policy Sys. 2012; 10: 31.

38. El-Jardali F, Lavis J, Moat K, Pantoja T, Ataya N. Capturing lessons learned from evidence-to-policy ini-

tiatives through structured reflection. Health Res Policy Sys. 2014; 12: 2.

39. Chakaya JM, Harries AD, Marks GB, Ending Tuberculosis by 2030–pipe dream or reality? Int J Infect

Dis. 2020; 92S: S51–S54. https://doi.org/10.1016/j.ijid.2020.02.021 PMID: 32114202
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