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ABSTRACT
Background: Tuberculosis (TB) has a significant treatment burden
for patients, requiring at least six months of anti-TB treatment (ATT)
with multiple medicines. Ensuring good adherence to ATT is central
to global TB strategies, including those in high-income, low-TB
incidence (HILI) settings. For adherence interventions to be
successful and deliverable, they need to address the personal and
environmental factors influencing patient and provider behaviour.
Purpose: This paper describes the application of theory and
research evidence to inform the design process of the IMPACT
manualised intervention to support ATT adherence for adults
with TB disease in the United Kingdom (UK). It also provides a full
description of the resulting intervention.
Methods: We synthesised findings from our formative research
(qualitative and quantitative scoping reviews and patient and
carer interviews) and supplemented these with clinic
observations, a literature review, and healthcare provider
interviews. Findings were mapped to the guiding theoretical
framework (Perceptions and Practicalities Approach) which was
operationalised to design the intervention components and
content. An Intervention Development Group (IDG) of relevant
stakeholders were consulted to adapt the intervention to local
clinical settings.
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Results: The pragmatic, deliverable components and content for
the IMPACT intervention included: (1) an enhanced, structured,
risk assessment to systematically identify risk factors for non-
adherence plus locally-adapted guidance to mitigate these; and
(2) patient educational materials (an animated video and
interactive patient booklet) about TB and its treatment, to
communicate the need for treatment and address common
concerns.
Conclusions: Using a theory– and evidence– based approach
incorporating stakeholder input, we have developed a multi-
component, pragmatic, manualised intervention, which addresses
patients’ personal barriers to adherence within local service
resources to improve adherence to ATT within UK TB services.

Introduction

Even within high-income, low tuberculosis (TB) incidence (HILI) countries, the infec-
tious disease TB is a public health concern (Van De Berg et al., 2018). HILI countries
are those where there are fewer than 10 new TB cases per 100,000 of the population
per year, including the USA, Australia, almost all of Western Europe, and the UK.
The 2022 UKHealth Security Agency TB Surveillance Report indicates that the estimated
number of TB cases in the UK in 2021 was 4,795 (NHS England and UK Health Security
Agency, 2022). This makes the UK’s TB incidence rate the second highest in Western
Europe. Anti-tuberculosis treatment (ATT) can cure TB infection, however as regimens
include multiple medicines to be taken generally for at least six months, poor adherence
can occur (Alipanah et al., 2018; Munro et al., 2007). Non-adherence, where a patient’s
medication-taking behaviour deviates from the mutually-agreed recommendations of the
prescriber (Horne et al., 2005), increases the likelihood of death and disease from TB
(Waitt & Squire, 2011), and can lead to harder-to-treat, drug-resistant disease (Pradipta
et al., 2018; Rockwood et al., 2015). Non-adherence also has public health consequences
ofincreasing the risk of transmitting infection to others (Hayward et al., 2018). The need
to develop innovative, implementable, patient-centred interventions to support adher-
ence to anti-TB treatment (ATT) and improve patient outcomes has been highlighted
by the WHO’s End TB strategy (World Health Organisation, 2015b) and is reflected
in national plans in HILI settings, such as the UK (NHS England and UK Health Security
Agency, 2021).

At present, the most effective and pragmatic approaches to support ATT adherence
remain unclear. Directly-observed therapy (DOT) has been the recommended strategy
since the 1990s (World Health Organisation, 1999). However, recent reviews have ident-
ified mixed results for the effectiveness of DOT compared to self-administered therapy
(SAT) in improving ATT adherence (Alipanah et al., 2018; Pradipta et al., 2020). This
includes evidence from low-incidence TB settings (Van De Berg et al., 2018). In addition,
DOT is both resource-intensive, and can create a negative experience for patients (Ara-
kelyan et al., 2021; Craig & Zumla, 2015; Hansel et al., 2004; Karat et al., 2021; Sagbakken
et al., 2012).

More recently, WHO has emphasised the utility of digital adherence technologies
(DATs), which may include video-observed therapy (VOT) (a remote version of DOT
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delivered via smartphones or other devices) (World Health Organisation, 2015a).
However, DATs are largely reminder-based interventions, and as such can be rigid
and inflexible by failing to consider the influence of psychosocial, structural, and
health-systems factors upon patients’ adherence to ATT (Arakelyan et al., 2021). The
importance of addressing these determinants of treatment behaviour has been high-
lighted in recent guidance from the International Union Against TB and Lung Disease
(International Union Against Tuberculosis and Lung Disease, 2021). Furthermore, the
UK National Institute for Health and Care Excellence (NICE) clinical guidance for TB
(National Institute for Health and Care Excellence, 2020) has stressed the lack of
robust research into this wider range of factors. Indeed, recent evidence suggests that
interventions utilising person-centred approaches, where support is tailored to individ-
ual need, may be most effective in improving adherence (Pradipta et al., 2020).

Both DOT and VOT essentially target the practicalities of adherence. NICE gui-
dance (National Institute for Health and Care Excellence, 2009) emphasises the
need to address not just the practical issues impacting on patients’ opportunity and
ability to adhere but also to take account of their perceptions of the illness and treat-
ment. The latter is essential as patients’ beliefs are a common reason for non-adher-
ence, and consideration of patients’ perceptions of illness and treatment is also
necessary to support informed choice (Horne et al., 2013). There is a need, therefore,
for evidence-based, person-centred, implementable interventions to improve adher-
ence to ATT that address the limitations of existing support strategies such as DOT
and DATs, and yet are deliverable within existing service resources. This paper
describes the intervention development process and intervention used in the
IMPACT study (Intervening with a Manualised Package to Achieve treatment adher-
ence in people with TB) (Stagg et al., 2019), and specifically demonstrates how forma-
tive research was used to enhance the theoretical framework to inform intervention
content and design.

Materials and methods

Study aim

The IMPACT study aims to develop, pilot, and evaluate a manualised package of inter-
ventions to improve adherence to ATT. We use the term manualised to refer to an inter-
vention which is performed according to specifically-created guidelines (an intervention
manual) to maximise consistency of delivery across HCPs and clinical settings. The study
objectives addressed in this paper were to: develop a manualised intervention package
with multiple components that could (a) identify patients most at risk of non-adherence;
(b) discern salient modifiable barriers to adherence; and (c) tailor support mechanisms to
meet individual needs by matching appropriate interventions to specific barriers, as rec-
ommended by NICE, that would be deliverable within standard TB care.

The aim of the study intervention aligned with one of the four pillars of WHO’s End
TB strategy – ‘Integrated, patient-centred care and prevention’ (World Health Organisa-
tion, 2015b). Within this, the strategy states that in order to achieve its goal of ending the
TB epidemic, there is a need to expand ‘the scope and reach of interventions for TB care
and prevention, with a focus on high-impact, integrated and patient-centred approaches’.
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This study therefore aimed to address the adherence problem and ultimately improve
patient outcomes by developing a patient-centred intervention.

Intervention context

Until the COVID pandemic, TB in the UK has been steadily declining over the past
decade, although not at a rate that will meet the WHO’s End TB Strategy notification
target of a 90% reduction by 2035 (Public Health England, 2020). TB incidence is con-
centrated within major cities of the UK, with London (the site of the pilot study) account-
ing for a third of all TB cases (Public Health England, 2020). In 2019, approximately 14%
of all people who developed TB were identified as having a social risk factor (such as sub-
stance misuse, homelessness, or imprisonment), highlighting the complex psychosocial
and structural barriers that patients may face when accessing and completing treatment
(National Institute for Health and Care Excellence, 2009).

In high-burden areas in the UK, outpatient treatment is delivered by multi-disciplin-
ary TB services, including senior doctors, nurses, and social care and DOT outreach
workers. These services are designed to support the complex social and medical needs
of TB patients through a case management approach to comprehensively follow-up
confirmed or suspected cases (Royal College of Nursing, 2019). Each patient is assigned
a case manager, most commonly a trained TB nurse, who is responsible for their care. At
treatment initiation, case managers conduct a risk assessment to highlight specific
medical needs the patient may have, such as complex TB disease, or social care
needs (e.g. housing or employment needs). This informs the case manager’s judgement
about whether enhanced case management (ECM) may be appropriate for the patient.
ECM includes forms of treatment supervision, such as DOT or VOT, increased
support (e.g. home visits), and medication-organising aids (e.g. dosette boxes).

Standard ATT regimens for drug sensitive disease are currently six months in length,
and use multiple drugs, although treatment may last up to two years for patients with
drug-resistant or complex disease. As part of standard TB care, all patients are reviewed
by their case manager at treatment initiation, week two, and then usually monthly from
months one to six (see Supplementary Material 1 for an overview of standard care).

Theoretical framework

Intervention development was guided by the theoretical framework the Perceptions and
Practicalities Approach (PaPA) (Horne et al., 2019). The PaPA is designed to aid the
development of interventions to support informed treatment decisions and optimise
adherence, as recognised within NICE guidance (National Institute for Health and
Care Excellence, 2009). The PaPA is based on a ‘no-blame’ approach to non-adherence,
whereby patients are supported to make informed decisions about taking medicines
which are not based on misperceptions of the treatment or illness. The PaPA has under-
pinned the design of interventions delivered to a range of chronic illness groups
(Chapman et al., 2020; Clifford et al., 2006; Odeh et al., 2019). To date, the PaPA has
not been applied to the design of adherence support for ATT.

The PaPA suggests that adherence is best understood in terms of the interaction
between an individual and a specific treatment. The PaPa provides a simple framework
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for addressing this interaction, which acknowledges that while adherence is influenced by
a range of external (e.g. health-systems) and internal factors (e.g. symptom experience),
these ultimately influence adherence through the extent to which they affect the patients’
motivation and ability to take their treatment (Horne et al., 2019).

Adherence support therefore needs to address the perceptions and practicalities which
influence an individual’s motivation and ability to start and continue with treatment
(Horne et al., 2019). Perceptual barriers include the beliefs that an individual has
about their treatment (Horne & Weinman, 1999) and illness (Leventhal et al., 1980).
Two key barriers are beliefs about how necessary a treatment is for a given illness (neces-
sity beliefs), versus any concerns about taking this (concern beliefs), known as the Neces-
sity-Concerns Framework (NCF) (Horne et al., 2013). Therefore, in addition to
addressing the practicalities of taking treatment by making this as easy as possible for
the patient, adherence support should also promote a ‘common-sense fit’ between the
problem (i.e. the illness) and the solution (i.e. the treatment) through increasing the per-
ceived necessity for treatment and decreasing any concerns about taking it. The PaPA
therefore specifies three basic components that should be addressed in effective adher-
ence support: (1) necessity beliefs: explain why treatment is necessary to maintain or
protect health, (2) concerns: elicit and address patient concerns about treatment, and
(3) practicalities: address practical factors to make treatment as easy as possible for
the patient.

An additional key element of the PaPA is the desirability to tailor adherence support
to meet individual patient needs. However, the ability to fully achieve this is limited by
the resources available within the given health-system. We therefore utilised formative
research to enhance the utility of the PaPA applied to adherence to ATT in the UK,
which could be implemented using the resources available within each UK TB clinic.

Formative research

Literature reviews
We synthesised current knowledge on (a) determinants of adherence to ATT, and (b)
interventions to support adherence to ATT, with a particular emphasis on highlighting
the social and cultural barriers to operationalise the intervention framework (see
Figure 1). Specifically, the TB adherence literature was reviewed to answer the following
questions:

(1) What are the personal, socio-cultural, and health-systems-related, factors affecting
individuals’ ability to adhere to ATT?

(2) What interventions have been developed to address the multiple levels (personal,
socio-cultural, health-systems, and structural) at which barriers may operate?

(3) What is the evidence for the successful impact of interventions on adherence to
ATT?

Questions 1 and 2 were answered by synthesising findings from two existing pieces of
research we conducted as part of formative research: (1) a quantitative scoping review
synthesising data on determinants of non-adherence to ATT in HILI settings (Jones
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et al., 2021) [question 1], and (2) a qualitative scoping review of the experiences of
patients taking ATT in HILI settings (Arakelyan et al., 2021), and of interventions to
improve adherence [questions 1 and 2]. Their methods and results are published
elsewhere. For the current study, we additionally conducted a review of studies
examining the effectiveness of interventions to improve adherence to ATT in HILI
settings [question 3].

The reviews focused on evidence from settings similar to the UK (HILI) as determi-
nants in these contexts likely differ from those in low-incidence settings (Centers for
Disease Control and Prevention, 2019; Public Health England, 2019; Zumla et al.,
2013). However, the qualitative interventions review found no evidence from HILI
countries; and so relevant evidence from low- or middle- income settings was analysed.
Ethical approval was not required for the literature reviews.

Qualitative interviews
As part of formative research, we conducted in-depth interviews with patients (n =
18)and caregivers (n = 4) to understand the experiences of adults receiving TB care
across the UK. The methods and findings of this work are published elsewhere (Karat
et al., 2021). For the intervention development process, we synthesised these results
with additional interviews conducted with healthcare providers (HCPs) (n = 27) to
understand the experiences of delivering TB care across the UK. Interviews were con-
ducted at three, geographically diverse sites with differing TB populations and care

Figure 1. Conceptual map of formative research and intervention development.
Note: HCP = healthcare provider, LMIC = low or middle-income countries, PaPA = Perceptions and
Practicalities Approach, IDG = Intervention Development Group.
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settings: Edinburgh, London and Southampton (Karat et al., 2021). The semi-structured
interviews with HCPs (nurses, doctors, outreach workers, and administrators) focused
on perceived patient experiences of TB and ATT, service delivery, and systems-level bar-
riers and enablers in the diagnostic and treatment pathway (IMPACT Study Group,
2020). Ethical approval was obtained for all interviews (as described in Karat et al., 2021).

Clinic observations
To better understand standard TB care, clinic observations were conducted by a
researcher in the Intervention Development Group (IDG; see below) at study sites.
Field notes collected information on the delivery of the risk assessment, methods used
to assess adherence and assign support, and the education and information provided
to patients. Data were collected through observing patient appointments, and discussing
procedures with case managers, social care and outreach workers. Observations were
conducted in parallel to the development of intervention content, to ensure that the feasi-
bility of delivering emerging components in standard care was considered throughout
the development phase. Ethical approval was gained for observations from both patients
and healthcare providers as part of the main IMPACT pilot study (reviewed by Research
Ethics Committee 17/0726; IRAS231542).

Intervention development group
An intervention development group (IDG) were consulted to guide development and
ensure the relevancy of intervention components and content to HCPs and patients.
Members of the IDG were recruited by approaching TB patient groups, TB non-govern-
mental organisations, and researchers with experience of working in related areas who
had developed adherence interventions. The IDG included patient advisors with previous
experience of ATT, members of the multi-disciplinary IMPACT research team, with
expertise in respiratory medicine, infectious disease, epidemiology, behavioural medi-
cine, clinical trials, and medical anthropology, plus additional relevant stakeholders,
such as HCPs and a UK TB Charity (TB Alert).

Results

Formative research findings

In synthesising findings across the literature reviews, we identified a variety of demo-
graphic, clinical, psychosocial, structural and health-systems determinants of adherence
to ATT (Arakelyan et al., 2021; Jones et al., 2021), which were further extended by patient
and carer interview data (Karat et al., 2021). The range of risk factors was much broader
than those listed on the standard care risk assessment form used in National Health
Service (NHS) TB practice. Importantly, the qualitative research (scoping review and
interviews) also put forward a relational approach to adherence, highlighting the com-
plexity of the interlinked and dynamic factors influencing patients’ experience of being
on treatment for TB.

Existing data on interventions to support adherence to ATT in HILI settings were
minimal. Two previous RCTs of adherence interventions were identified in the quanti-
tative literature (MacIntyre et al., 2003; Morisky et al., 1990), of which only one was
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found to improve adherence compared to usual care (Morisky et al., 1990). This interven-
tion provided health education counselling and incentives to patients initiating ATT in
Los Angeles in 1990. The qualitative review found 46 articles reporting on intervention
studies, all from low- and middle-income countries. In these contexts, more successful
interventions improved relationships and strengthened communication between HCPs
and patients, reduced feelings of isolation, and were developed and implemented with
buy-in from administering HCPs. Less successful interventions were those which
increased costs and travel for patients, and increased or did not account for issues
around stigma.

Formative research also suggested potential intervention components. In interviews,
patients described experiencing ‘information overload’ at treatment initiation; this was
supported by clinic observations reporting the large volume of verbal information deliv-
ered at that time. Patients expressed that brief videos about TB and ATT may be helpful
resources. They also found that seeing imaging of their TB disease was helpful and motiv-
ated treatment adherence by providing reassurance about treatment efficacy.

HCP interviews revealed that experienced case managers delivered a comprehensive
risk assessment, by checking for risk factors beyond the items listed on the standard
form. These included patient attitudes and motivation (perceived or stated) towards
treatment, their existing social support, their understanding of TB, and perceived need
for treatment (IMPACT Study Group, 2020). Clinic observations supported this, and
additionally found that adherence support was assigned based on the case managers’ jud-
gement of the patient’s social and clinical needs. This suggested that case managers utilise
a ‘mindlines’ over ‘guidelines’ approach (Gabbay & le May, 2004), whereby the strength
and validity of the risk assessment and adherence support provided is based on experi-
ence and judgement, rather than the tool itself.

Formative research analysis and operationalisation of theoretical framework

Figure 1 provides a conceptual map of the intervention development process, demon-
strating how formative research findings were used to contextualise the theoretical
framework and inform intervention content and components. The list of determinants
extracted from the formative research is provided in Supplementary Material
2. Targets for intervention content and components were identified by mapping each
determinant to the PaPA framework to identify the modifiable, perceptual and practical
barriers resulting from each risk factor (see Supplementary Material 3). The researchers’
interpretation of these barriers was informed by the qualitative data (e.g. patient and
carer interviews describing treatment experiences) and the expertise of the research
team. The relational approach to adherence identified in the qualitative formative
research helped to operationalise the PaPA framework and ensure the contextual rel-
evance of intervention content to the UK TB setting.

In parallel, researchers considered potential components to deliver intervention
content. The formative research highlighted limitations in the delivery of the risk assess-
ment and assignment of adherence support. It also identified a need for additional patient
resources to help manage/avoid ‘information overload’. With these potential com-
ponents in mind, draft content was developed based on the perceptual and practical bar-
riers identified in the theoretical mapping of determinants.
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Intervention development group

Formative research findings and analysis were presented to the IDG throughout devel-
opment. The process was iterative, as formative research findings were continuously
incorporated when they became available. The IDG helped to prioritise the most per-
tinent determinants to be targeted by the intervention, and highlighted additional risk
factors to be considered. The IDG agreed that standardising and expanding the risk
assessment could improve the identification of risk factors across all HCPs. The
IDG also agreed that repeated needs assessments were necessary to account for the
fluctuating social and structural issues that patients may face during their several-
month treatment for TB. The IDG discussed ideas for feasible and scalable interven-
tions to address the specific social and structural risk factors highlighted in the forma-
tive research (e.g. homelessness, substance abuse, mental health needs). Given the
varied capacity of TB services and resources available, it was suggested that interven-
tions should be site-dependent (e.g. referral to dedicated social care teams or signpost-
ing to relevant external services when these are not available). Additionally, the IDG
suggested creating an electronic risk assessment to maximise usability and continuity
of care.

The IDG agreed that flexible, standardised patient resources at treatment initiation
would support patient motivation and ability to take treatment. Prior work from study
researchers supported our formative research, by demonstrating the utility of visual rep-
resentations of disease and treatment efficacy (including animations) in modifying illness
and treatment beliefs and improving adherence (Jones et al., 2016; Jones et al., 2017;
Jones et al., 2019). The IDG agreed that brief videos could be an effective patient resource.
The researchers also suggested providing a patient booklet, as a supplementary resource
to address the full range of perceptual and practical barriers identified in the formative
research.

In a final meeting, the IDG agreed upon the design of a draft intervention structure
and components (see Figure 1). Sub-groups of the IDG, including researchers, HCPs,
and patient advisors, met regularly to finalise intervention content, and circulated this
to the wider IDG before production. Co-development with HCPs ensured that com-
ponents would be complementary to standard care procedures delivered by case man-
agers. Members of the IDG also attended meetings with third party production
companies to provide feedback on initial iterations of the booklet and videos and to
finalise materials.

Intervention components

The logic model (Figure 2) demonstrates the anticipated mechanisms of action of inter-
vention components on the primary outcome of treatment adherence. The resulting
intervention is a manualised approach to adherence support in TB, delivered by case
managers as part of standard care. Figure 1 summarises the three main intervention com-
ponents, which are delivered at common touchpoints in the treatment pathway (see
Figure 3) and supplemented by two additional phone calls at weeks one and six. The
reporting of intervention components follows the TIDieR checklist for intervention
description and replication (Hoffmann et al., 2014).

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE 9



Tb needs assessment

The TB Needs Assessment (TNA) was developed as an enhanced, structured risk assess-
ment to be administered by case managers at treatment-start and each subsequent

Figure 2. Logic model for the IMPACT intervention.
Note: TNA = TB needs assessment. HCP = Health care professional. Dotted lines demonstrate where
anticipated effects are repeated across mechanisms.

Figure 3. IMPACT intervention component delivery across patient treatment pathway.
Note: TNA = TB Needs Assessment, ISQ = Information and Support Questionnaire. *Point of touch
occurs outside of standard care treatment pathway. **Month 6 is treatment completion for standard
treatment. If treatment continues monthly, the TNA follow-up is completed at each session.
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appointment. The TNA is web-based (run in the Research Electronic Data Capture
[REDCap] database [Harris et al., 2009, 2019]) and completed using a digital tablet.
The TNA identifies a comprehensive list of risk factors and provides case managers
with standardised solutions to address patients’ specific needs using locally available
resources (e.g. referrals or signposting to external services such as drug and alcohol ser-
vices, housing or social care services, and/or addressing perceptual barriers using brief
conversations). Therefore, the TNA is designed to respond to individualised barriers
that may be present for patients at different times across their treatment trajectory.
The research team felt this was important to ensure the adaptability of the intervention
to support the diverse and variable structural, social, psychological, and treatment-
related factors that can affect adherence to ATT (Karat et al., 2021). To identify local
service resources to support the cost of the intervention, the research team consulted
with nursing leads at each service to identify provisions that were already present. There-
fore, each service had an individualised version of the TNA which provided links to the
resources that were available locally. The TNA also highlights the need to assign
additional adherence support, which includes elements of ECM used in standard care
(DOT, VOT, organisational aids such as dosette boxes, or increased support), and
additionally reminders that could be set on the electronic medication boxes used to
measure adherence during the intervention pilot trial (Stagg et al., 2019).

Patient videos

Two brief (four-minute), animated videos were created to increase patient’s motivation
and ability to take their ATT: ‘Helping you understand TB’ and ‘Questions about TB’.
The structure of the videos was based on the PaPA and the NCF, and the content of
the videos informed by the qualitative formative research and relational approach.
Specifically, the first video addressed step 1 of the PaPA, by targeting perceptions of
TB, beliefs about the necessity of ATT, and providing a common-sense rationale for
taking treatment. A visual representation of the mechanism of action of treatment
demonstrated how adherence relates to the control of TB infection and disease. The
second video addressed steps 2 and 3 of the PaPA by addressing common concerns
about ATT (e.g. side effects, pill burden) and providing practical advice to make treat-
ment as easy as possible to take (e.g. habit formation and anchoring).

The videos were shown to patients on a digital tablet during their baseline session.
Patients were also provided with web links to share and re-watch the videos. Translated
videos were available in Bengali, Hindi, and Romanian, to match the languages most
commonly spoken by individuals treated for TB in the pilot study sites.

Interactive patient booklet

An interactive patient booklet, ‘TB and Me’, was designed to guide patients through their
treatment. The core content and activities in the booklet were designed to address the
three steps of the PaPA. Additional information also addressed the key social and struc-
tural issues highlighted in our formative research. Information topics included: what to
expect when taking ATT, emotional wellbeing, addressing stigma, and side effects.
Contact information for the TB service, and local social services was also provided.
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The booklet contained interactive resources to help patients understand and implement a
treatment routine, such as creating a personalised medication list and a ‘medication
action plan’ (detailing when and how patients will take their treatment). Case managers
completed these resources with patients during their initial session. Patients were also
encouraged to use a ‘medication and symptom diary’ to record adherence and side
effects, which case managers could review at subsequent follow-up. Translated versions
of the booklet were also available in, Bengali, Hindi, and Romanian.

Minor intervention components

We included standardised, structured, phone calls as part of the intervention at weeks
one and six of treatment. This was done to standardise the additional phone contact
that some case managers reported having with patients. The purpose of the calls was
to review patient progress with treatment and address any issues. As formative research
suggested that imaging can motivate and reassure patients, case managers were also
encouraged to share any available and appropriate imaging with patients (e.g. chest
radiographs) at treatment initiation and completion. Finally, to tailor information pro-
vision to patient needs, at week two, patients complete a short checklist to identify any
booklet topics they would like to review with their case manager.

Intervention training

A training manual provided to case managers included information on intervention
development and theory, intervention components, and guides on how to incorporate
these into standard care. Training was provided by two IDG researchers (AJ and TC),
including an initial 90-minute presentation and question and answer session at each
intervention site, and one-hour individual sessions with each case manager. Case man-
agers were also given checklists to follow intervention steps.

Discussion

We report the development and description of an intervention to improve adherence to
ATT in the UK (Horne et al., 2019). The resulting intervention is a manualised, multi-
component, complex intervention delivered within the standard TB care programme
by case managers. The main intervention components are an enhanced needs assessment
(with advice on how to manage any identified needs), an interactive patient booklet, and
animated videos.

Overall, the theoretical and empirical basis for our intervention determined that bar-
riers to treatment adherence in TB are both structural and perceptual (i.e. beliefs about
illness and treatment) in nature. We identified clear modifiable barriers which can be
amended through intervention to help patients understand the necessity for, and
reduce concerns related to, their treatment. The intervention therefore provides an inte-
grated, patient-centred approach by offering a comprehensive assessment of these bar-
riers and risk factors for non-adherence, and then provides tailored support to address
these within the context of standard TB care and the resource available within a
specific TB service.
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As highlighted in our literature review of interventions in HILI settings, very few other
interventions to improve adherence to ATT have been developed that do not utilise
directly-observed therapy. Of the studies we identified, only one was found to be
effective – and this was based on changing patient’s beliefs about illness and treatment
(Morisky et al., 1990) which underpin all three of our intervention components. Our
intervention therefore provides, to our knowledge, the first example of a comprehensive,
multi-component behavioural intervention to improve adherence to ATT developed for
HILI TB settings.

The use of appropriate theory and evidence is integral to the development of complex
health interventions; and we followed the process recommended by the UK Medical
Research Council (Craig et al., 2008). We were motivated to report our work as the
detail needed to understand the active components of an intervention are seldom
found in the literature (Horne et al., 2005), yet seem key to an appreciation of the
content, development, and implementation of an intervention. The mechanisms
through which we believe these intervention components will influence patient adher-
ence is demonstrated in our study logic model. Our approach is in line with the rec-
ommendation of the Template for intervention description and replication (TIDieR)
checklist (Hoffmann et al., 2014).

The IMPACT intervention is guided by a theoretical framework of adherence rec-
ommended within UK NICE guidance as a method to implement research that relates
to modifiable causes of non-adherence to treatment – the PaPA framework. The
approach enables the tailoring of support to the needs of the individual patient, recognis-
ing the specific perceptions (e.g. thoughts and feeling about the illness and treatment)
and practicalities (e.g. capability and resources) influencing their motivation and
ability to start and continue with treatment for TB. This report demonstrates how forma-
tive research can be used to operationalise this framework for intervention development.
The value of the PaPA framework lies in it being centred on an understanding of patients’
perspectives of both illness and treatment. In doing so, the framework does not concep-
tualise non-adherence as the ‘patients’ problem’, but rather emphasises the need to opti-
mise healthcare practice and policy to enable and support adherence to appropriately-
prescribed medicines. It enables a patient-centred approach to adherence; and provides
the key ‘ingredients’ for adherence support that formative research can then use to con-
textualise the intervention for a given population and setting (Horne et al., 2019). The
resulting adherence support therefore acknowledges and addresses the factors influen-
cing patient adherence, within a scalable and applicable, individual-level intervention.
The example process we report may be relevant to the development of adherence inter-
ventions for other conditions with long-term or chronic treatments, such as HIV or
asthma. Through its consideration of the context-specific perceptual and practical bar-
riers, it also may be helpful when the PaPA framework is applied to other intervention
approaches in different TB settings.

Considerations of ‘how’ and ‘by whom’ an intervention will be delivered in practice
must take place early in the development process (Medical Research Council, 2006), if
it is to successfully bridge the frequent gap between demonstrations of intervention
efficacy and implementation into services (Glasgow et al., 2003). Through co-production
with a multi-disciplinary IDG, our development process ensured that intervention com-
ponents would be complementary to UK TB services. From the patient perspective, this
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aligned the accessibility and relevance of intervention content to patient needs. For the
HCP, this ensured the components were deliverable by TB case managers and applicable
to current care practices. Furthermore, although the IMPACT intervention will be
piloted in London, the intervention was designed to be relevant to other UK services
and HILI settings. The IDG included researchers and patient representatives from
across the UK. The formative research reviewed literature across similar HILI settings
and captured perspectives across three UK sites (Southampton, London, and Edinburgh),
with differing levels of TB incidence and models of care. Including stakeholders through-
out the design process therefore helps to reduce implementation barriers for incorporat-
ing the intervention into standard care, assuming efficacy and acceptability are
demonstrated.

A further strength of our development process was the use of varied research methods
to obtain evidence to inform intervention content. In practice, this meant that formative
research projects were conducted in parallel, such that findings were incorporated into
intervention design as they became available, rather than the results of one piece of
research sequentially informing the design of the next. However, the findings across pro-
jects were often complementary, meaning new evidence could be incorporated into the
emerging intervention design. Using varied research methods in parallel also enhanced
the development process. For example, clinic observations enabled a more rapid under-
standing of the context of current TB care, which increased the clinical relevance of
emerging intervention components.

The IMPACT intervention is being formally trialled in a pilot feasibility study (Stagg
et al., 2019). This will include a cost analysis of the intervention so we can further under-
stand the implementation potential of this within the NHS. A process evaluation will
assess the implementation, context, and mechanisms of impact of the intervention.
This will highlight any ‘active’ intervention components and assess the feasibility of deli-
vering these within routine TB care. In particular, this will aim to evaluate the ability of
services to deliver this type of intervention (i.e. primarily face-to-face, with high levels of
contact), in the context of the COVID-19 pandemic and the resulting implications on
healthcare. This will also evaluate how well the intervention can be implemented in clini-
cal practice. It will measure outcomes such as the time taken for the intervention to be
delivered. This will be important when determining its ease of use in routine care. The
pilot study results will determine whether the IMPACT intervention is tested in
future, large-scale trials.

If found to be effective, further work could examine the adaptability of the IMPACT
intervention to related patient groups, such as those taking tuberculosis preventative
therapy (TPT). The intervention content related to addressing beliefs about TB and treat-
ment would be relevant to latent tuberculosis, given there are similarities in belief barriers
between the two conditions such as stigma, side effects and understanding of disease
(Colson et al., 2010; Kwara et al., 2008; Spruijt et al., 2020). It will also be important
for future work to examine if this intervention could be translated into high TB
burden countries which have their own systemic barriers to overcome.

This paper reports the theory- and evidence-based approach used to develop the
IMPACT intervention, a multi-component, pragmatic, manualised intervention to
improve adherence to ATT within UK TB services. This example may be helpful
to researchers working in both adherence and TB. Specifically, we demonstrate how to
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utilise the PaPA in intervention design. We also highlight the importance of stakeholder
input across the development process. Reporting on complex intervention development
identifies pathways and processes that future research can follow. It also ensures the
transparent reporting of intervention content, which in turn helps contextualise reported
efficacy and implementation trial results.
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