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Abstract

Tuberculosis predominates in communities with multiple health and socioeconomic
vulnerabilities. Tuberculosis diagnosis presents an opportunity for expanded health
services to tuberculosis-affected households. We conducted a modified Delphi
process to ascertain if and how expanded services should be offered to people with
tuberculosis and their households. Purposively invited panellists were identified
through professional networks and included researchers, service providers, policy-
makers and members of tuberculosis-affected communities. Panellists completed
two online survey rounds. Round one sought to establish consensus on the per-
ceived value of integration and capture diverse views on service integration priori-
ties through free-text responses. Round two explored broad consensus statements
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(consensus defined as 275% agreement) developed from round one responses
using Likert scales and country-specific priorities. Free-text responses were ana-
lysed using inductive thematic analysis. The percentage of panellists agreeing
with each statement was calculated as a proportion of all responses, overall and
by pre-specified subgroups of professional categories and WHO region. In round
one, 223 panellists from 44 countries indicated strong support for expanded and
better integrated services for people with tuberculosis (98% agreement), and their
household contacts (84%). In round two, 324 people from 68 countries reached
consensus on key motivations for service integration. These included improved
tuberculosis treatment and other health outcomes among people with tuberculosis,
and increased tuberculosis screening and preventive treatment uptake among con-
tacts. Almost all (>99%) panellists agreed that people with tuberculosis should be
routinely screened for relevant non-tuberculosis conditions, but only 69% thought
this was appropriate among household contacts. There was consensus (93%) that
population-wide tuberculosis screening should be integrated with other disease
screening. Multiple, often context-specific, considerations for implementation were
highlighted. Integrated tuberculosis screening and care is highly valued by global
tuberculosis experts. This international consensus provides a strong mandate for
research evaluating the feasibility and effectiveness of integrated tuberculosis ser-
vice delivery and further policy and guideline development.

Background

Tuberculosis is the leading cause of death due to a single infectious disease glob-
ally [1]. Drivers of tuberculosis include human immunodeficiency virus (HIV), dia-
betes, undernutrition, smoking, alcohol use and air pollution, whilst comorbidities
worsen tuberculosis treatment outcomes and long-term health [2]. Since 2004,
the World Health Organization (WHO) has recommended integrated tuberculosis
and HIV care; this is now well-evidenced, well-established, and included in rou-
tine monitoring frameworks [3]. More recent recommendations endorse integrated
care of other comorbidities (e.g., undernutrition, diabetes and mental health),
whilst highlighting the limited volume and low quality of available evidence [4—6].
Consequent on limited evaluation data implementation of integrated tuberculosis
services is highly variable, with no standardised service package, financing or
reporting [7,8].

Household contacts of people with tuberculosis are also at higher risk of tuberculosis
comorbidities such as HIV and undernutrition, and risk behaviours such as cigarette
smoking and alcohol use [9—11]. Household contacts are impacted by the devastat-
ing loss of livelihood and stigma caused by tuberculosis, whilst playing a critical role
in caring for the person affected [12]. Systematic screening for tuberculosis among
household contacts, a key component of the WHO End TB strategy, may present an
opportunity to provide services that mitigate the impact of tuberculosis on families
(including through prevention of further tuberculosis episodes), and improve overall

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0005954 March 2, 2026

2/14




! Global Public
PLO}' Health

health [13,14]. WHO recommend HIV testing for household contacts in high HIV prevalence settings. Outside this, however,
integrated screening of household contacts has received limited attention [15-17].

Progress on integration of services into tuberculosis screening and care is contingent on consensus to inform interven-
tion development, evidence generation and policy recommendations. This modified Delphi exercise sought to establish
global consensus from tuberculosis experts on integrated tuberculosis screening and care.

Methods
Ethics statement

This study was approved by the ethics committee of the London School of Hygiene & Tropical Medicine (28783) and
reported following ACCORD (ACcurate COnsensus Reporting Document) guidance (Table 1 in S1 Appendix) [18]. All
panellists provided electronic written informed consent; responses were anonymised before analysis. No incentives were
offered. Detailed rationale, methods, and literature searches, and a glossary of terms are provided in Table 2-7 in S1

Appendix.

Study design

We employed a modified Delphi process [18]. Surveys were disseminated and hosted online in up to 5 languages to gain
input from a diverse and globally representative group of professionals including researchers, policymakers, representa-
tives of National Tuberculosis Programmes (NTPs), healthcare workers, civil society and affected community (Fig 1 in S1°
Appendix). The round 1 survey (data collection: 11th July 2023-5th September 2023) explored consensus with the broad
principle of integration, which conditions should be considered for integration, and aimed to synthesise views on the ratio-
nale for and opportunities and challenges of integrated tuberculosis service delivery, applied to both people with tubercu-
losis and household contacts.

The round 2 survey (10th May 2024-20th July 2024) included both round 1 panellists and other people pur-
posively invited to increase geographic and professional group diversity (Supplementary methods). In round 2,
consensus statements were proposed following an anonymised summary of round 1 findings. Statements were
developed from round 1 findings with input from two steering committees (each including researchers or mem-
bers of tuberculosis-affected community). The round 2 survey measured expert consensus with each proposed
statement using a 5-point Likert scale (strongly agree to strongly disagree). Panellists could leave any statement
on which they did not feel able to comment unanswered. This round also asked panellists to name up to three
countries in which they were familiar with the tuberculosis screening and/or care programme; answer questions
on current services in these settings; and rank conditions for integration in order of priority. They had the option to
leave a condition unranked if they did not consider it important. The primary outcome of the study was consensus,
prespecified as >75% agreement [19]. Secondary outcomes were i) ranking of conditions and ii) understanding of
the implementation context into which integrated services are being proposed, including health system barriers and
requirements.

Data analysis

Thematic analysis of free-text responses (CJC, MC, TK) employed an inductive approach. The percentage of panellists
agreeing (selecting agree/strongly agree) and disagreeing (disagree/strongly disagree) were calculated for each state-
ment. Votes of “neither agree nor disagree” were included in the denominator [18]. Rankings were combined across
panellists by assigning a score of 1 (highest) to 12 (lowest) and an arbitrary value of 22 to conditions left blank, before
summing scores. Pre-specified subgroups were professional categories and WHO regions. As a sensitivity analysis,
weighted average percentage agreement was calculated, giving equal weight to each professional category, world region,
or country.
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Table 1. Considerations for implementation of integrated tuberculosis screening and care.
Building block* Theme

Service delivery Screening aids, management guidelines, information, educa-
tion and counselling materials, standard operating procedures,
software and tools

Free, accessible and timely treatment programs/referral ser-
vices available for conditions that are screened

Well-established, well-run community-based healthcare pres-
ence (strong primary care)

Development of more accessible, affordable point-of-care tests
for conditions

Reliable supply chains

Functioning, sufficiently resourced base patient follow-up and
household contact tracing process

Development of appropriate community-based psychosocial
care programs

Evidence of successful integration in similar setting

Health workforce Staff training and mentorship

Human resource/ availability of healthcare workers

Healthcare worker buy-in and engagement with person-
centred care

Sufficient clinician time to develop plans for integrated care

Health information systems Well-linked laboratory services

Robust electronic medical record system

Monitoring and evaluation systems

Essential diagnostics and medicines Equipment/diagnostics/test-kits for screening that are appropri-
ate for use in the community

Financing Adequate financing

Support for patients to attend additional medical appointments

Leadership and governance Close collaboration among health departments, non-
governmental organisations, community organisations and
other stakeholders

National policies in place

Political commitment

Strong leadership and governance

Community engagement Strong community engagement, sensitization and buy-in

* Themes are mapped to the World Health Organisation health system building blocks.

https://doi.org/10.1371/journal.pgph.0005954.t001

Patient and public involvement

The researchers directing the exercise had mixed expertise, including qualitative and quantitative methods, with and
without lived experience of tuberculosis. We aimed for diverse input across relevant professions and world regions,
including specific efforts to capture the voices of members of tuberculosis-affected community (S1 Appendix). Two
advisory committees comprised of a) tuberculosis researchers (EM, LNQV, TW, BM, MB, SB) and b) tuberculosis survi-
vors, many of whom also lived with tuberculosis co-morbidities, (UK, RH, JA, ZH, DB) oversaw the research, including
development of this manuscript.
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Results
Panellist characteristics

In round 1, 644 people and subscribers to 15 mailing lists were invited to participate; 223 people across 44 countries
participated (Table 8 in S1 Appendix). In round 2, 499 people and subscribers to 13 mailing lists were invited; 324 people
across 68 countries participated. 124 people completed both rounds (55.6% of round 1 panellists completed round 2).
Across both rounds, 47% of participants were women, 19% were affiliated with National TB Programmes or Ministries of
Health, 17% with a healthcare providing organisation, 35% with non-governmental organisations and 50% with academic
or research organisations. Six percent of panellists identified themselves as tuberculosis survivors. Panellists responded
from 44 countries in round 1 and 68 countries in round 2, with representation of six continents (Fig 1).

Survey round 1 findings

In round 1, 98% of panellists agreed that they would consider screening people with tuberculosis for non-tuberculosis
conditions or offering them non-tuberculosis health services; 84% agreed with this statement applied to household con-
tacts. Critically, panellists recognised the close relationship between tuberculosis and other conditions as a motivation

for integration (Table 9 in S1 Appendix). For most panellists the underlying goal of integrated services was to impact
tuberculosis-specific outcomes (e.g., treatment adherence, treatment outcomes or post-tuberculosis morbidity, and tuber-
culosis incidence among household contacts). Other motivators were the “opportunity” to provide services to a particu-
larly vulnerable segment of society and the broader ethical imperative of holistic, person-centred care. Seven panellists
identified the potential for integration to attract and retain men by including desirable services (Table 10 in S1 Appendix).
Draft consensus statements and priority conditions (Fig 2 & Table 11 in S1 Appendix) were developed from thematic anal-
ysis; this, and input from the study steering committees, also resulted in addition of three statements on population-wide
integrated screening for round 2.

Number of panellists

None

1-3
[0
B 010
B 2020
[

Fig 1. Countries in which Delphi panellists lived and worked (n=547 individual responses across two rounds). *Panellists who responded to
both rounds are represented twice. 31 panellists working across multiple countries are not included. Country borders based on World Bank data: https:/
datacatalog.worldbank.org/search/dataset/0038272/World-Bank-Official-Boundaries (Creative Commons Attribution 4.0 licence).

https://doi.org/10.1371/journal.pgph.0005954.g001
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The following sections summarise consensus established from the round 2 survey. Findings were consistent across
subgroups, unless otherwise specified.

Motivation, principles and risks of integrated tuberculosis services

Consensus was reached on each of the proposed motivations for integrated care for people with tuberculosis (Fig 2; Table
12-15 in S1 Appendix): holistic, person-centred care (98%), an opportunity to intervene (95%), improved tuberculosis

. Strongly disagree Somewhat disagree ‘ l Neither agree nor disagree . Somewhat agree . Strongly agree
It is important to provide holistic, person-centred care for people n=320
A 98% agree
with TB 1% disagree

n=319
96% agree
0% disagree

Integrated care will improve TB treatment outcomes

n=318
98% agree
0% disagree

Integrated care will improve the health & wellbeing of people with
TB, during and after TB treatment completion

n=319
95% agree
2% disagree

Motivations for integration

The TB treatment period offers an excellent opportunity for
integrated care, given the long period of health care engagement

People with TB should be routinely screened for relevant non-TB
conditions

n=321
99% agree
0% disagree

n=315
97% agree
1% disagree

TB care providers should provide screening for relevant non-TB
conditions

Principles of
integration

n=319
92% agree
2% disagree
n=316
26% agree
65% disagree

TB care providers should incorporate care for relevant non-TB
conditions, during the period of TB treatment

Integrating screening for relevant non-TB conditions into TB care
could reduce the quality of TB care

n=312
26% agree
65% disagree

Integrating provision of relevant non-TB services into TB care could
reduce the quality of TB care

Risks of
integration

Currently, there is not enough evidence for integration of non-TB
screening and non-TB services as part of routine TB care for people
receiving TB treatment to make policy & guideline recommendations

Research measuring the selection, effectiveness and feasibility of
offering non-TB services as part of routine TB care for people

n=291
55% agree
30% disagree

';II%I_T

n=289
92% agree

—

non-TB services amongst people receiving TB treatment ! 2% disagree

b
)

2 receiving TB treatment should be prioritised 3% disagree
k]

c 2 . . n=295

3 Domestic healthcare funding should support non-TB screening amongst 89% agree
'E people receiving TB treatment N 2% disagree
«© - i

3 Domestic healthcare funding should support provision of care for | 85'2;2%?%
]

k]

>

w

n=296
86% agree
4% disagree

Among people receiving TB treatment, International TB organisations
should provide support for screening for relevant non-TB conditions

n=292
82% agree
5% disagree

Among people receiving TB treatment, International TB organisations
should provide support for provision of relevant non-TB services

i L

]
-75 0 75 0 15
Percentage

Fig 2. Agreement with statements outlining the motivation, principles, risks and needs for evidence generation and funding for integrated
services for people with tuberculosis (N=324). Data collected as checkboxes on a 5-point Likert scale. The y-axis represents the statements pre-
sented to panellists and the x-axis the cumulative proportion of panellists who somewhat agreed and strongly agreed with the statements (positive scale)
or who somewhat disagreed and strongly disagreed (negative scale). Not all panellists provided a response for every statement: N is the total number

of panellists and n (per statement) is the number of panellists providing a response to that statement. Responses that neither agreed nor disagreed with
the statements are displayed separately (grey bars). Consensus was considered reached if 275% of panellists either agreed or disagreed (grey dotted
line). Abbreviations: TB, tuberculosis.

https://doi.org/10.1371/journal.pgph.0005954.g002
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treatment outcomes (96%), and improved health and well-being of people with tuberculosis during and after tuberculo-
sis treatment completion (98%). Consensus was reached that people with tuberculosis should be routinely screened for
relevant non-tuberculosis conditions (99%); screening should be provided by tuberculosis care providers (97%); and care
should be provided for relevant non-tuberculosis conditions by tuberculosis care providers during the period of tubercu-
losis treatment (92%; Table 16 in S1 Appendix). A quarter of panellists (26%) expressed concern that integration could
reduce the quality of tuberculosis care. The most common concern (stated by 32/63 panellists who provided free-text
comments; Table 17 in S1 Appendix) was feasibility if resources are inadequate. Fourteen panellists commented that
effective integration would in fact improve the quality of tuberculosis care, including through improved tuberculosis out-
comes, and, ultimately, decreased tuberculosis incidence. There was a lack of consensus on the current state of evidence
on service integration among people with tuberculosis, with half of panellists agreeing and a third disagreeing that there
is not enough evidence; 92% agreed that such research should be prioritised (Table 18 in S1 Appendix). Consensus was
reached that both domestic (82% agreed) and international (89% agreed) funding should support the provision of screen-
ing and care for non-tuberculosis conditions among people with tuberculosis.

Similar to the results for people with tuberculosis, most panellists (89%) agreed that it is important to provide holistic,
person-centred care for household contacts (Fig 3) and that integrated services will improve participation in tuberculo-
sis screening (88%); uptake and completion of tuberculosis preventive therapy (TPT) (84%); and the overall health and
wellbeing of household contacts (92%). Whilst 91% of participants agreed that tuberculosis screening offers a good oppor-
tunity to provide expanded screening, agreement was not reached on routine screening for relevant non-tuberculosis
conditions among household contacts (69% agreed, 16% disagreed, 15% equivocal). More (236%) panellists expressed
concern about the potential risks of integrated screening and care for non-tuberculosis conditions in this context compared
to equivalent statements for people with tuberculosis. Themes related mostly to feasibility and resource constraints and
included the potential for integrated screening for non-tuberculosis conditions to reduce quality of tuberculosis screening
and TPT delivery (Table 17 & 19 in S1 Appendix). The majority (60%) of panellists agreed that current evidence is insuffi-
cient to make policy and guideline recommendations, with 85% agreeing that such research should be prioritised. Panel-
list opinions varied more across world regions and professional groups here than for the comparable statements related
to people with tuberculosis, with the strongest support for integration from members of tuberculosis-affected community
(Tables S20-21 in S1 Appendix). Consequently, consensus was stronger, and the consensus threshold reached for rou-
tine screening for non-tuberculosis conditions among household contacts, in sensitivity analyses assigning equal weight to
each professional group (Table 22 in S1 Appendix).

Common themes on barriers and enablers for feasible and sustainable implementation of integrated tuberculosis care
or screening services related to the need for service delivery support, strong primary care, referral services, and access to
sufficient human and financial resources (Table 1 & Table 23 in S1 Appendix). The need for underpinning political buy-in
and collaboration across health departments and other organisations was widely recognised.

Consensus was reached that population-wide systematic tuberculosis screening programmes offer a good opportunity to
screen for other conditions (Fig 3 & Table 24—25 in S1 Appendix). Panellists agreed that people participating in population-wide
tuberculosis screening should be offered screening for relevant non-tuberculosis conditions (93%) and be able to access rele-
vant care (89%). Thematic analysis again highlighted how optimal combinations require careful context-specific consideration,
including feasibility, local service availability and community member preferences (Table 26 in S1 Appendix). Nonetheless, pan-
ellists suggested that integrated population-wide tuberculosis screening could increase participation compared to tuberculosis
screening alone, improve health literacy, and reduce tuberculosis-related stigma and discrimination.

Priority conditions for and current status of integrated tuberculosis services

For both people with tuberculosis and household contacts, consensus was reached for all proposed criteria to define a
non-tuberculosis condition as relevant for inclusion in an integrated service delivery programme (Fig 4; Table 27-28 in S1

PLOS Global Public Health | https://doi.org/10.137 1/journal.pgph.0005954 March 2, 2026 7114




\: Global Public
PLON’ Health

. Strongly disagree Somewhat disagree ‘ Neither agree nor disagree . Somewhat agree . Strongly agree

n=301
Holistic, person—centred care is important for TB household contacts 89% agree
4% disagree
n=297
88% agree
2% disagree

Integrated relevant non—-TB and TB screening for TB household contacts
will improve participation in TB screening

n=298
84% agree
4% disagree

Integrated relevant non-TB and TB screening for TB household contacts
will improve uptake and completion of TB preventive therapy

The interaction with the TB affected household during TB screening is
a good opportunity to provide non-TB screening to TB household
contacts

n=298
91% agree
3% disagree

e —

Motivations for integration

n=298
92% agree
2% disagree

Offering TB screening that incorporates relevant non-TB screening and

|

n=303
69% agree
16% disagree

TB household contacts should be routinely screened for relevant
non-TB conditions

n=305
70% agree
14% disagree

TB care providers should provide screening for relevant non-TB
conditions to TB household contacts

Principles of
integration

TB care providers should incorporate care for relevant non-TB
conditions for TB household contacts, during the period that the
household member with TB is receiving TB treatment

Integrating screeni'ﬁg for relevéht (non-TB) conditions for TB
household contacts could reduce the quality of TB screening and
delivery of TB preventive therapy (if relevant)

Integrating provision of relevant (non-TB) services for TB household
contacts could reduce the quality of TB screening and delivery of TB
preventive therapy (if relevant)

Currently, there is not enough evidence for integration of non-TB
screening and non-TB services during systematic screening of

n=301
64% agree
18% disagree

n=300
36% agree
51% disagree

n=301
39% agree
50% disagree

O

n=290
60% agree

2 household contacts to make policy & guideline recommendations 20% disagree
2 Research measuring the selection, effectiveness and feasibility of | n=291
2 offering non-TB services as part of systematic TB screening for TB 85% agree
2 household contacts should be prioritised 5% disagree
g Among people undergoing TB screening, international TB funding n=295
o organisations should provide financial support for screening for 82% agree
g non-TB conditions 5% disagree
E Among people undergoing TB screening, international TB funding 7 n=291
organisations should provide support for provision of relevant non-TB ’ 77% agree
services 6% disagree
1 1 1
-75 0 75 0 15
Percentage

Fig 3. Agreement with statements outlining the motivation, principles, risks and needs for evidence generation and funding for integrated
services for tuberculosis household contacts (N=324). Data collected as checkboxes on a 5-point Likert scale. The y-axis lists the statements
presented and the x-axis the cumulative proportion of panellists who somewhat agreed and strongly agreed (positive scale) or who somewhat disagreed
and strongly disagreed (negative scale). Not all panellists provided a response for every statement: N is the total number of panellists and n (per state-
ment) is the number providing a response to that statement. Consensus was considered reached when 275% of panellists either agreed or disagreed
(grey dotted line). Abbreviations: TB, tuberculosis.

https://doi.org/10.1371/journal.pgph.0005954.9003

Appendix). These included the 1) local disease burden, 2) association of the condition with tuberculosis risk or adverse
tuberculosis outcomes, 3) ability to provide screening using a simple, cheap and accurate test, 4) availability of affordable
and effective treatment locally, 5) feasibility of integrating care into that for tuberculosis, 6) feasibility of continuing care
after tuberculosis treatment and 7) acceptability of screening and care within the community.

For questions relating to the status of and priority conditions for integrated tuberculosis screening and care, 279
people (86%) named at least one country in which they were familiar with the routine tuberculosis programme, providing
375 responses for 80 countries. In 89% of countries, HIV testing was offered to people with tuberculosis (Table 29 in S1°
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. Strongly disagree Somewhat disagree _] Neither agree nor disagree . Somewhat agree . Strongly agree

n=317
For PWTRB, the local disease burden (among the general population) 91% agree
4% disagree
n=319
95% agree
3% disagree

For PWTB, the association of the condition with TB risk or TB
outcomes

n=319
84% agree
9% disagree

The ability to provide screening using a simple, cheap and accurate
test, with results available on the same day

n=321
88% agree

The ability to provide affordable and effective treatment locally e
% disagree

n=317
86% agree
8% disagree

Among people with TB

The feasibility of integrating care for the condition with TB
treatment, during the period of TB treatment

—

n=315
83% agree
9% disagree

The feasibility of continuing/sustaining care beyond the period of TB
treatment (if required)

n=316
84% agree
7% disagree

Acceptability of screening and care for the non-TB condition in the
community

n=305
87% agree

For HHC, the local disease burden (among the general population) B 24
% disagree

n=303
87% agree

For HHC, the association of the condition with TB risk or TB outcomes ;
6% disagree

n=302
81% agree
10% disagree

The availability to provide screening using a simple, cheap and
accurate test, with results available on the same day

5 B __E H B

n=302
82% agree
9% disagree

The availability of affordable and effective treatment locally

The feasibility of integrating care for the condition with TB
preventive treatment (TPT), during the period of preventive TB
treatment

n=302
80% agree
9% disagree

n=301
76% agree
12% disagree

The feasibility of continuing/sustaining care beyond the period of TB
preventive treatment (if required)

As part of household contact screening

n=299
86% agree
6% disagree

Acceptability of screening and care for the condition amongst TB
household contacts

: :
-75 0 75 0 15
Percentage

Fig 4. Agreement with statements outlining the key considerations for selection of conditions and services warranting integrated tuberculo-
sis screening and care (N=324). Data collected as checkboxes on a 5-point Likert scale. The y-axis represents the statements presented to panellists
and the x-axis the cumulative proportion of panellists who somewhat agreed and strongly agreed with the statements (positive scale) or who somewhat
disagreed and strongly disagreed (negative scale). Not all panellists provided a response for every statement: N is the total number of panellists and n
(per statement) is the number of panellists providing a response to that statement. Responses that neither agreed nor disagreed with the statements are
displayed separately (grey bars). Consensus was considered reached if 275% of panellists either agreed or disagreed (grey dotted line). Abbreviations:
HHC, household contacts; PWTB, people with tuberculosis.

https://doi.org/10.1371/journal.pgph.0005954.9004

Appendix). All other services were reported as being available for people with tuberculosis in fewer than half of settings,
with nutritional support (31%) and diabetes screening (29%) being most common. Of note, nutritional support was often
only for people with drug-resistant tuberculosis. HIV testing was offered to household contacts in 25% of country settings;
very few other services were so. When panellists were asked to rank conditions or services most important for integration,
HIV ranked highest (suggested in 96% of country settings for people with TB and 90% for household contacts; Fig 5 &
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Table 30 in S1 Appendix). Next were diabetes (suggested in 88% and 69% of settings), followed by mental health (92%
and 75%) and nutrition (88% and 73%). The order in which conditions were ranked differed across world regions and
professional groups (Fig 5-8 in S1 Appendix). For people with TB, all suggested conditions reached the consensus cut-off
(>75%); among household contacts, only HIV did so (Fig 5).

Discussion

This two-round Delphi process established broad consensus on the motivations and principles of integrated tuberculo-
sis services (Table 31 in S1 Appendix). Importantly, we demonstrated that the global tuberculosis community does not
view integrated care as ‘beyond the scope’ of tuberculosis programmes; rather, experts strongly endorsed holistic care
of tuberculosis-affected communities and identified the period of tuberculosis treatment or screening as an opportunity to
intervene and improve the health of vulnerable communities. People with tuberculosis should be routinely screened and
offered care for comorbidities as part of their treatment, with consequent benefits including improved adherence to treat-
ment and outcomes. Among household contacts, we did not establish consensus that other screening or services should

People with TB Household contacts
HIV (96.1%) HIV (90.2%)
Diabetes (88.2%) Mental health (74.5%)
><ZZZ'.'.'.ZZ'.'.'.'.'.'.'.'.Z'.'.'.'.'.'.'.'.'.'.'.'.Z'.'.'.'.'.'.'.'.'.'.I'.'.'.'.'.
Mental health (92.2%) § Diabetes (68.6%)
Nutrition (88.2%) — Nutrition (72.5%)
Chronic lung disease (82.4%) Financial hardship (74.5%)
><:'.Z'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.
Financial hardship (86.3%) ¢ Chronic lung disease (58.8%)
Smoking (84.3%) — Smoking (66.7%)
Hypertension (76.5%) Substance use (62.7%)
><:'.:'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.
Substance use (80.4%) § Hypertension (58.8%)
Alcohol use disorder (80.4%) — Alcohol use disorder (62.7%)
Cardiovascular disease (76.5%) — Cardiovascular disease (52.9%)

Fig 5. Ranking of the most important conditions and services to be included for people with tuberculosis and household contacts (n=375
responses for 80 country settings; survey round 2). Conditions are ordered by their ranking across all country-specific scenarios provided. Percent-
ages shown are the percentages of individual country settings in which panellists agreed this condition should be included in integrated screening or
care. Solid borders and bold font indicate where the condition was ranked by panellists in 275% of country settings. Colours indicate the ‘category’ of the
condition: yellow =infectious diseases, blue =non-communicable diseases, green=mental health and purple = substance use disorders.

https://doi.org/10.137 1/journal.pgph.0005954.9005
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be routinely integrated. Notably, the strongest support for integrated services for household contacts was from affected
community, suggesting a resonance with their lived experience divergent from that of other professional groups.

In contrast to the consensus on motivation for and principles of integrated tuberculosis services, panellists opinions on
the potential risks of this approach and the current state of evidence were mixed. Panellists however agreed that research
to guide service development and implementation should be prioritised, and that funders need to allow for provision of
non-tuberculosis specific services within their programmes. Most concerns related to resource limitations, feasibility and a
perceived lack of existing evidence.

There is clear evidence of the high prevalence of comorbidities among people with tuberculosis and their role in driv-
ing adverse outcomes [2,20], with many calls for integration of care by experts [21-23] and WHO documents [5]. The
conditions previously identified as important for tuberculosis risk and outcomes were those most highly ranked here [3].
Tuberculosis-HIV integration provides an important example of the power of cross-programme collaboration, facilitated
by dedicated, disease-specific funding mechanisms. However, evidence for the integration of other conditions and ser-
vices, without strong vertical funding and programming, remains limited [24]. Studies suggest household contacts face an
increased risk of chronic conditions and are crucial treatment supporters, yet barriers to healthcare including tuberculosis
screening are substantial [25,26]. Addressing stigma, providing incentives and psychosocial support, and fostering trust
between communities and providers can enhance screening participation [27,28]. In household contact, and more so
population-wide, screening for tuberculosis, the diagnostic yield is low (<1% [13]). Here, integration may deliver economy
of scope, making it logistically and financially possible to deliver necessary services. Emerging evidence suggests that
integrated screening is feasible, can result in a high yield of new diagnoses at an earlier stage and can be cost-effective;
though gaps in linkage-to-care remain [29,30]. The consensus established here endorses and informs future research into
integrated screening for tuberculosis-affected households and in population-wide screening settings. Maximising benefits
from integration must consider health system, funder and community perspectives. Gender disparities in tuberculosis risk
factors (e.g., smoking, alcohol use and silica dust exposure among men; HIV among women) and screening uptake (often
lower among men) warrant targeted strategies to enhance desirability of tuberculosis screening and care across genders.

The substantial health system barriers to integration identified in this study align with earlier pilot studies [31]. While
safeguarding core tuberculosis programme activities is crucial, progress towards global tuberculosis targets remains
off-track. New approaches, which might include integrated screening and care, are needed to ensure i) that people with
tuberculosis come forward for care, are supported to take treatment by healthcare providers and their social networks, and
achieve health outcomes that are desirable for them; and ii) that household contacts are well equipped to support people
with tuberculosis, are willing to participate in tuberculosis screening, and start and complete TPT [28,32]. Healthcare work-
ers delivering tuberculosis services in high-tuberculosis incidence settings face workforce and commodity shortages whilst
caring for a complex population with multiple medical and social needs—they cannot be expected to replace robust primary
care [33]. In this study panellists highlighted the need to integrate both activities and programming including strengthen-
ing cross-programme collaboration at the governmental level such that delivery of integrated screening and care does
not become wholly the responsibility of tuberculosis programmes and their staff. Whilst this should form part of national
financing, either through primary care budgets or public and private health insurance mechanisms, disease-specific fund-
ing agencies who promote integration should also allow money to be used for screening and care of related conditions,
or facilitate resource mobilization. At the programme and policy level, aligning efforts for integrated tuberculosis services
within broader health systems strengthening—including development of primary care services and universal health cov-
erage—may enhance individual care experiences, reduce TB stigma, and reveal additional sources of financing. Further
research is needed to strike a successful balance between tuberculosis programmes meeting needs of tuberculosis-
affected households and driving down tuberculosis vulnerability, whilst avoiding overburdening the healthcare workforce.

It should be noted that integration of tuberculosis screening and care is already happening in different contexts, as
reported by our panellists. However this currently lacks coordination and robust underpinning evidence [8]. This study
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provides a clear mandate for further evidence generation as a prerequisite for concrete recommendations and widescale
adoption. The priority conditions identified and consensus on the principles by which conditions and services should be
selected for possible integration provide a foundation for developing and evaluating interventions. Whilst many priority
conditions are identifiable and treatable with low-cost, decentralizable tools, tailored interventions will be needed for the
tuberculosis context. Importantly, whilst mental health is a key priority [34,35], models of effective psychosocial support for
people affected by tuberculosis are lacking in most settings.

Strengths of our study include an innovative Delphi approach, including researchers with lived experience of tuber-
culosis. We used a broad definition of expertise, engaged a wide range of networks, and provided the survey in multiple
languages. Unlike most Delphi studies, we used open-ended questions in round 1, allowing for diverse perspectives and
richer data. We monitored participant demographics in real time, reaching out to underrepresented groups. Two expert
steering committees guided consensus development. To enhance inclusivity in round 2, we added a Vietnamese transla-
tion, expanded outreach to tuberculosis survivor networks, and created an accessible video summary. Whilst some groups
were over-represented and others underrepresented in our panellists, subgroup stratification suggested this had little
impact on consensus findings.

Limitations of the study include potential sampling bias, as panellists opting to complete the surveys were likely predis-
posed to support integrated tuberculosis services. Our records of contacted individuals were incomplete (e.g., we did not
have the number of mailing list subscribers), preventing precise assessment of response rates. Secondly, proportional
representation of tuberculosis survivors and civil-society organisations is low; we did however include a greater absolute
number of people representing affected community than is usual in consensus exercises. Delphi methods may be less
accessible for non-research or non-clinical stakeholders; integrating in-depth interviews or focus groups could better cap-
ture survivor perspectives in expert consensus development. Finally, we did not explore the needs of specific populations
such as children and adolescents, or people with extrapulmonary tuberculosis.

In conclusion, this Delphi survey demonstrated broad consensus on the principles and motivation for integrated tuber-
culosis screening and care and identified priority conditions to guide development of integrated services. However further
research is needed to provide robust evidence of feasibility, effectiveness and scale-up potential in support of wide-scale
implementation.
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