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Background Supported asthma self-management improves health out-
comes. However, people with limited health literacy, especially in low-
er-middle-income countries (LMICs), may need tailored interventions
to enable them to realise the benefits. We aimed to assess the clinical ef-
fectiveness of asthma self-management interventions targeted at people
with limited health literacy and to identify strategies associated with ef-
fective programmes.

Methods Following Cochrane methodology, we searched ten databases
(January 1990 — June 2018; updated October 2019), without language
restriction. We included controlled experimental studies whose inter-
ventions targeted health literacy to improve asthma self-management.
Selection of papers, extraction of data and quality assessment were done
independently by two reviewers. The primary outcomes were clinical
(asthma control) and implementation (adoption/adherence to interven-
tion). Analysis was narrative.

Results We screened 4318 titles and abstracts, reviewed 52 full-texts
and included five trials. One trial was conducted in a LMIC. Risk of bias
was low in one trial and high in the other four studies. Clinical outcomes
were reported in two trials, both at high risk of bias: one of which report-
ed a reduction in unscheduled care (number of visits in 6-month (SD);
Intervention:0.9 (1.2) vs Control:1.8 (2.4), P=0.001); the other showed
no effect. None reported uptake or adherence to the intervention. Be-
havioural change strategies typically focused on improving an individual’s
psychological and physical capacity to enact behaviour (eg, targeting asth-
ma-related knowledge or comprehension). Only two interventions also
targeted motivation; none sought to improve opportunity. Less than half
of the interventions used specific self-management strategies (eg, written
asthma action plan) with tailoring to limited health literacy status. Dif-
ferent approaches (eg, video-based and pictorial action plans) were used
to provide education.

Conclusions The paucity of studies and diversity of the interventions
to support people with limited health literacy to self-manage their asth-
ma meant that the impact on health outcomes remains unclear. Given
the proportion of the global population who have limited health literacy
skills, this is a research priority.

Protocol registration PROSPERO CRD 42018118974
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Asthma self-management support, including written action plans and regular reviews by health care
professionals, improves health outcomes [1-4]. Systematic reviews and guidelines highlight that cul-
tural or age-related tailoring enables the successful implementation of supported self-management, al-
though rarely specify tailoring for people with limited health literacy. This is a significant oversight, as
health literacy is a problem globally [5], and a particular challenge in low and middle-income coun-
tries (LMICs). There is thus a need to address the challenges of providing support for people with lim-
ited health literacy [6,7].

A review of health literacy definitions by Serensen et al. (2012), describes health literacy as people’s knowl-
edge, motivation and competence to assess, understand, appraise and apply health information to make
decisions on health care, disease prevention and health promotion throughout the life course (Table 1)
[8]. These skills are essential for individuals to respond to the demands of managing a variable condition
such as asthma, including adherence to medication, adjusting treatment and/or deciding to seek advice
in the event of deterioration. Health literacy is not linearly related to health outcomes but influences three

aspects of health care behaviour: access and utilisation of health services, patient-provider interactions
and self-management [12].

Two previous systematic reviews have looked at self-management interventions for people with limited
health literacy in long-term health conditions [10,13]. One review included 38 studies, but only 22 were
randomised trials, and none addressed self-management interventions in asthma [10]. The other defined
the target population as people from low socio-economic groups, assuming that these populations had
limited self-literacy [13]. Neither, therefore, specifically addressed supported management for people with
limited health literacy in asthma. We this aimed to systematically search and synthesise the trial evidence
for asthma self-management interventions targeted at people with limited health literacy, in order to assess
their clinical effectiveness and to identify the behaviour change strategies that were associated with effective
programmes [14].

Tahle 1. Definition of terms
Terms Derinimion OPERATIONAL DEFINITIONS

Self-management  The tasks that individuals must undertake We included asthma self-management interventions including components described
to live with one or more chronic condi- in the taxonomy of self-management support by Pearce et al. [3].
tions. These tasks include having the con-

) ) a) direct components (delivered directly to patients and/or carers) such as education,
fidence to deal with medical management,

role management and emotional manage-
ment of their conditions [4].

action plans and practical support with adherence.

b) Indirect components: health or social care professional level (delivered to individ-
ual health or social care professionals) such as equipment, feedback and review.

¢) Indirect components: delivered at an organisational level such as prompts using pa-
per or electronic reminders.

Health literacy Health literacy is linked to literacy and en- We included interventions that:
tails people's knowledge, motivation and
competencies to access, understand, ap-
praise, and apply health information in

Measured the health literacy level of the study population using a validated tool, and
if 40% and more of the participants had limited health literacy.

order to make judgments and take deci- Studied a population with published evidence of a high prevalence of limited health

sions in everyday life concerning health
care, disease prevention and health pro- We also included any interventional designs which explicitly aimed to improve health

literacy. Examples were: immigrants, ethnic minorities, ‘illiterate women’ [9].

motion to maintain or improve quality of literacy using techniques described by Sheridan et al. [10]:
life during the life course [8].

a) Presenting written information differently (eg, essential information first).

b) Presenting numerical information differently (eg, the highest number is better).

¢) Using icons, symbols and graphs.

d) Presenting information pitched at a lower literacy level (eg, primary school com-
prehension).

e) Use of videos.

f) Literacy training for patients and physicians.

g) Implementing comprehension skills to enable self-care.

Severe asthma Deterioration of asthma control that re- Relevant actions included commencing a course of oral steroids, emergency admission.
attacks quires urgent action on the part of the pa-

tient and physician to prevent a serious

outcome, such as hospitalisation or death

from asthma [11].
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METHODS

This review is registered with the PROSPERO database (registration number: CRD 42018118974). Details
of the systematic review protocol have been published [14] with salient points described here. We fol-
lowed the procedures described in the Cochrane Handbook for Systematic Reviews of Interventions [15].

Deviations from the published protocol

To be inclusive of data from LMICs, we intended to search the African Index Medicus, Africa Portal Digi-
tal Library; Index Medicus for the Southeast Asia Region; IndMed; Latin American and Caribbean Health
Science Literature Database (LILACS). However, we decided to omit these after a scoping exercise revealed
a lack of controlled trials in these databases, and we considered it was very unlikely that any publications
would fulfil our inclusion criteria.

We intended to use the Grading of Recommendations Assessment Development and Evaluation (GRADE)
to assess the weight of evidence of the reported outcomes from the included studies [16]. However, there
was too much missing information to use GRADE. We have, therefore not presented the GRADE assess-
ment in the paper (see Table S1 in the Online Supplementary Document).

Search strategy

We searched 10 electronic databases (Table 2). The search strategy used medical subject headings (MeSH)
and text words related to health literacy, asthma, self-management and controlled trial. The initial search

Tahle 2. PICOS table and operational definitions

PICOS

Population

DESCRIPTIONS AND DEFINITIONS OPERATIONAL DEFINITIONS

Physician-diagnosed asthma or their parents/ Any age: children, adolescent, adults and /or the elderly.
carers.

Intervention

Asthma self-management targeted at participants See Table 1 for our definitions.
with limited health literacy level, noting how the
authors’ definitions.

We included interventions which trained health care practitioners to support
self-management in people with limited health literacy if the outcomes includ-
ed the impact on the patient.

Comparator

Usual care or alternative interventions. For example: lower intensity self-management strategies, or interventions not
targeting health literacy.

Outcomes

Primary health outcomes. Asthma control measured by a validated questionnaire such as the Asthma Con-
trol Questionnaire [17] or Asthma Control Test [18]).

Based on the European Respiratory Society/ Asthma attacks were defined in line with the ERS/ATS definition of ‘severe asth-
American Thoracic Society ERS/ATS Task Force ma exacerbations’ (see Table 1):
report [11] health outcomes were:

e Current asthma control (eg, control question-
naires)

 Asthma attacks (eg, number of severe attacks,
steroid courses, emergency department visits,
hospitalisations).

Primary implementation outcomes

* Adoption of the intervention

e Adherence to intervention

Secondary outcomes Examples of adoption/adherence included proportion of participants taking up
the intervention, provided with, or frequency of usage of, an action plan).

Self-efficacy, activation, empowerment, health Secondary outcomes were intermediate measures known to reflect self-manage-
literacy ment skills, or other evidence of impact.

Improvement in knowledge, Correct inhaler use

Cost-effectiveness, fidelity and sustainability

Setting

Any clinical or community-based setting in any country (developed or developing nations)

Study design

Controlled experimental studies: Randomised controlled trials (RCTs), controlled clinical trials, controlled before-and-after stud-
ies and interrupted time-series designs

Database searched MEDLINE: EMBASE: CINAHL Plus: PsycINFO: AMED: BNI: Cochrane Library: Database of Abstracts of Reviews of Effects, Co-

chrane Database of Systematic Reviews (CDSR) and Cochrane Central Register of Controlled Trials (CENTRAL); Web of Science
Core Collection; ScienceDirect; Global Health.
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(January 1990 to June 2018) was updated in October 2019. We conducted forward citation on included
studies and contacted experts in the field to identify related trials. We did not perform manual searches
as no journal(s) emerged as having a particular interest in this topic. There was no language restriction,
though we did not find any non-English publications. We searched the databases using PICOS criteria
(Table 2). We used the definitions in Table 1 to confirm eligibility.

Study selection and data extraction

After training and quality control, two authors (HS and SNR) independently screened the de-duplicat-
ed titles and abstracts. We obtained the full text of potentially relevant studies, and both reviewers inde-
pendently assessed for eligibility. Disagreements or uncertainties at any stage were resolved by discussion
within the team (HP, IY, SGS or PYL).

Studies which had multiple publications (eg, a protocol, trial findings, process evaluations, qualitative
studies, translations) were treated as one study, and reference made to the different publications.

We piloted a data extraction form adapted from the Effective Practice and Organisation of Care (EPOC)
recommendations for describing interventions [19] and the Template for Intervention Description and
Replication (TIDieR) checklist [20]. Two reviewers (HS and SNR) independently extracted data. We con-
tacted authors for any information which was not found within the included paper(s).

Quality assessment

We used the Cochrane Risk of Bias tool [15], and the guidance from the EPOC group [19], to assess se-
lection, performance, detection, attrition, reporting and other potential sources of bias [15]. The risk of
bias for each domain was classified as low’, ‘high’ or ‘unclear’ based on the information available [15]. We
generated ‘Tisk of bias* summary graphs and figures using Review Manager 5.3 [21].

Outcomes

Outcomes are described in Table 2. We were primarily interested in health outcomes (eg, asthma control;
acute attacks) and implementation outcomes (eg, adoption of intervention). Secondary outcomes includ-
ed intermediate self-management measures (eg, knowledge improvement), health literacy outcomes and
impact indicators (eg, cost-effectiveness).

Data synthesis.

We conducted two analyses to answer the two objectives of our systematic review. First, we considered
the effectiveness of asthma self-management interventions which addressed health literacy needs com-
pared with the control group. From scoping work, we anticipated that the studies included in this review
would vary substantially in design, target populations, outcomes measured and duration of follow-up
precluding meta-analysis. We, therefore, conducted a narrative synthesis of the data.

Second, we described and characterised the includ-
ed interventions using the Behaviour Change Wheel
(BCW) framework (Figure 1), which provides a sys-
tematic way to describe and characterise the tech-
niques used in the interventions in this review [22,23].
The BCW has three layers; its core components consist
of the COM-B system (Capability, Opportunity and
Motivation); interactions between these components
determine Behaviour [22]. Capability is the individ-
uals psychological and physical capacity to engage in
the behaviour. It includes having the required knowl-
edge and skills. Motivation is defined as processes
that contribute towards both reflective and automatic
mechanisms that activate or inhibit behaviour. Oppor-
tunity includes aspects of the physical and social en-
vironment that lie outside the individual that prompt
or make behaviour possible. The second layer of the
Figure 1. The Behaviour Change Wheel (BCW). Reproduced with per- BCW describes the nine functions of interventions that
mission from BioMed Central Ltd [22]. are designed to change behaviour. The intervention
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functions are; education, persuasion, coercion, training, enablement, modelling, environmental restructur-
ing and restrictions. The third layer of the BCW identifies seven types of policies (eg, legislation, fiscal mea-
sures, etc.) that can be applied to deliver these intervention functions [22].

It is proposed that specific intervention functions are likely to influence change in the specific target be-
haviour. This underpins a matrix (Table 3), produced through a consensus exercise amongst behaviour
change experts [22], that enables gaps in intervention functions required to impact on the three core com-
ponents (capability, opportunity and motivation) that govern behaviour change [22].

We plotted the components of interventions in this review onto the matrix. In the mapping process, which
was completed independently by two reviewers (HS and KM), we first identified the core components of
behaviour that were targeted, and also the intervention functions used in each included study. Through
a consensus approach (see Table S2 in the Online Supplementary Document), we plotted our findings
within the matrix (Table 3).

Tahle 3. Mapping of core components of behaviour and intervention functions used in the included studies*

CoRE COMPONENTS OF BEHAVIOUR, INTERVENTION FUNCTIONS

COM-B wmooer Epucarion PeRsuAsion Incenivisation  Coercion TramNG Restaicrion  Environmenta. - Moberuing ENABLEMENT
RESTRUCTURING

Capability Physical Macy et al. [24], T
Poureslami et al.
[25], Ozyigit et al.

[26] 1
psychological ~ Macy et T Yin et
al. [24], al. [27],
Poureslami Ozyigit et
etal. [25], al. [26],
Ozyigit et Apter et al.
al. [26]1 [28]F
Opportunity physical il T i T
social + + T +
Motivation automatic T T T T T T T
reflective T Apter et T T
al. [28],
Poureslami
etal. [25]F

*This matrix links the core components that drive behaviour (COM-B) to the intervention functions [22,23]. The matrix and the marked () boxes
were identified through a consensus exercise by a group of experts [22,23]. The marked (¥) boxes indicate where the consensus group considered that
intervention functions linked to the COM-B model. For example, (1) physical capability can be achieved through physical skill development which fo-
cuses on training and enabling interventions; (2) psychological capability can be achieved through education, training and enabling interventions; (3)
reflective motivation can be achieved through education, persuasion, incentivisation, and coercion. (4) physical and social opportunity can be achieved
through intervention functions including training, restriction, environmental restructuring, enablement, and modelling. In the matrix, we plotted the
interventions included in this review according to their respective core components of behaviour and intervention function (see Table S2 in the Online
Supplementary Document for the mapping exercise) through the following process: 1. The mapping process was conducted independently by two re-
viewers, HS and KM; 2. We identified the BCW core components of behaviour and the intervention functions used in each included study; 3. Working
together, we plotted our findings within the matrix; 4. The studies included in this review are placed in the marked (¥) boxes based on the targeted be-
haviours and the intervention functions used in each intervention; 5. Marked (1) boxes without studies are intervention functions that were not used
in included studies and thus represent gaps that could be utilised in future interventions.

RESULTS

The selection process is illustrated in the PRISMA diagram (Figure 2). From 3359 papers, we selected
six papers describing five randomised control trials [24-28] (the sixth paper described the development
of the intervention[29]). The studies included a total of 731 participants in the intervention groups and
561 participants in the control groups [24-28].

Characteristics of included studies

The randomised control trials were conducted from 2011 to 2017; four studies were conducted in
high-income countries [24,25,27,28] (three in the United States (US); one in Canada) and one in Tur-
key (a middle-income country) [26]. Table 4 summarises population characteristics (see detailed de-
scriptions in Table S3 in the Online Supplementary Document).
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Medline | Embase | Psylnfo | CINAHL | AMED | Web of | COCHRANE Science | BNI Global | Other
(n=925) | (n=1283) | (n=68) | (n=949) | (n=16) | Science | Library direct (n=58) Health | sources
(n=604) | (n=39) (n=322) (n=46) | (n=7)

l_ Forward citation (n=1)

Total number of citations (n=4318)
Data searched: 26 June 2018

I Data restriction: 1990 — p (updated N ber 2018)
—————— Number of dupli 1 (n=959)
Number of titles and abstracts screened Number of records excluded
(n=3359) (n=3307)
1
Number of records excluded (n=46)
Total number of full-text record screened for eligibility Reasons:
(n=52) No health literacy tailoring or health
literacy level measurement = 20
No outcome of interest =2
Undefined/Mixed popul =4
Outcome (hypothetical patient) =2
Articles included in narrative Descriptive article describing Abstract only =7
synthesis (n=5) primary article (n=1) Protocol/proceeding paper = 3
Non-experimental study design = 8

Figure 2. PRISMA flowchart.

Participants characteristics: The three US studies included majority and minority populations [24,27,28].
Yin et al. (2017) included mainly Latin Americans (Hispanics); Apter et al. (2011) included mainly Afri-
can-Americans, and the majority of the population in the study by Macy et al. (2011) was White Amer-
ican. The trial conducted in Canada by Poureslami et al. (2012) included participants from minority
Chinese and Punjabi ethnic groups [25]. The study conducted in Turkey by Ozyigit et al. (2014) did not
specify the ethnicity of the population [26]. Participants’ asthma status was described as uncontrolled
[26,28]; mild intermittent, persistent or moderate-severe asthma [27]; mild asthma [24]. One study did
not describe the participants’ level of asthma control [25].

Study setting: Two studies were conducted in primary care settings [26,28]. Three studies were con-
ducted in secondary/tertiary care settings (specialist paediatric [27] or emergency department [24], uni-
versity-based pulmonary medicine clinic [25]).

Geographical area and socioeconomic status: Four studies were described as set in an urban environ-
ment [24,25,27,28]; three described their population as of low socioeconomic status [24,27,28], the
fourth had less than a third in the ‘working-class group’ [25]. The non-urban study described the pop-
ulation as living in the most socio-economically under-developed province in the country [26].

Health literacy status of the population: Only three studies measured the level of health literacy of their
participants. One study, which used the validated Newest Vital Sign (NVS), estimated that 70% of the
study population had limited health literacy level [27]. Two other studies measured the health litera-
cy level of the study population using the Short Test of Functional Health Literacy in Adults (sTOFH-
LA) (stating that the mean reading comprehension score was ‘adequate’[28]) or the Rapid Estimate of
Adult Literacy in Medicine (REALM) (reporting that ‘two-thirds of the study population had an ‘ade-
quate’ level of health literacy’) [24]. Two studies included ‘immigrants’ [25] or ‘illiterates’ [26] as their
study population.

Intervention characteristics: Table 4 summarises the interventions (see detailed descriptions in Table
S$4 in the Online Supplementary Document). All studies had one intervention and one control group
[24,26-28] except Poureslami [25], which had three intervention groups [25].

Allinterventions included education delivered through various methods; one used a face-to-face person-
alised problem-solving approach [28], two used video-based education [24,25], and two used education
with pictorial asthma action plans [26,27] although only one of these explicitly tailored its action plan
to low-literacy level [27]. Three interventions were delivered by research assistants [26-28] and one by a
respiratory physician [26]. Four studies specified the language used to deliver the intervention; English
or Spanish [27,28], ‘native language’ [26], Punjabi or Mandarin [25]. Only two studies specified the du-
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Only one study was at an overall low risk of

ration of the intervention: 20-minute vid-
eo [24] or four 30-minute problem-solving
sessions [28]. Length of follow-up ranged
from five weeks to a year [24-26,28]. One

study assessed the immediate understand-
ing of a pictorial asthma action plan [27]

rather than longer-term outcomes
bias [27] (Figure 3). The high risk of bias

Quality assessment of the

in the other four studies was typically due
to no description of random sequence gen-
eration or blinding of outcome assessment.
Other biases included no specified sample
size [26,28] and use of non-validated tools
to measure outcomes [25].
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[26]. None of the five studies reported on
implementation outcomes (such as uptake/

studies (at high risk of bias) reported health
completion of the intervention).

outcomes [26,28], one of which reported
a positive outcome for unscheduled care
Findings are detailed in Table 4 and the

any of our primary outcomes. [27]. Two
key points described below.

The study at low risk of bias did not report

1) Primary (Health outcomes): Asthma
control and unscheduled care

Two studies at high risk of bias measured
asthma control using validated question-
naires (see Table 4) [26,28]. Neither of
the interventions had an effect on asth-

Impact on asthma control.

ma control.
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Interventions for health literacy to improve asthma self-management

Impact on unscheduled care

Three studies at high risk of bias measured the impact of the intervention
on unscheduled care [24,26,28]. One study reduced emergency visits in
the intervention group compared to control [26]. One study only reported
within-group changes, stating that there was no between-group difference
though no statistical comparison was provided [28].

w
o)
=
3
52
= = s
= 2. E=
g S5 g
2 5 £ 8 = _
2 5 8 E E B
5 T 2 E B 2
£f 3 = ¢ = 2 2) Secondary outcomes
g 2 5 2 = F
= -— o
& 3§ £ s = & Impact on knowledge
g E 2 g £ 3
S 8 3 5 £ ) . .
: 2 g g £ % The low risk of bias study reported a positive outcome on knowledge [27]
=1 = = o = . .
5 25 5 2 2 o & while the other studies reported no effect [24] (see Table 4).
§ 3 22 ¢z 3 .
s & £ E 2 2 2 ¢ Impact on correct inhaler use
r % m @ = @ o O
ater2011 | @ | QO O @ O O O A high risk of bias study did not provide sufficient details to gauge the
vacy 2011 | @ | @ oolelz@ impact of the intervention on correct inhaler use [25].
omigit2012 | @ | @ | Q@2 | © @ | ® Impact on other practical self-management measures
Pourestami 2012 | @) | @ |2 |2 | @ | @ | @ | @ Other measures included in this review are perceived ease of action plan
vin217 |2 | @O O O O @ ® use, understanding of low-literacy AAP (low risk of bias) [27], perceived
sense of asthma control [24], understanding of physician instruction [25]
Figure 3. Risk of bias summary: judgement about and adherence [28] (high risk of bias). All studies either reported no ef-
each risk of bias item for each included study. fect [27,28] or reported insufficient details to gauge effectiveness [24,25]

Green — low risk, red — high risk, yellow — unclear. (see Table 4).

Identification of intervention components in relation to the behaviour change

Limited reporting and the lack of effectiveness in the included studies meant that it was not possible to
map the components of BCW to effectiveness. The core components of behaviour and the intervention
functions used in the included studies based on reported information are provided in Figure 4. Reports
were sometimes limited: for example, one intervention described providing ‘patient skills’ in its educa-
tion video [24], with no further description of what was taught.

In terms of the use of the BCW core components of behaviour (COM-B), three studies only addressed
‘capability’ in their interventions [24,26,27]. Two studies, at high risk of bias, addressed a combination
of capability and motivation [25,28].

In Table 3, we used the published matrix [22] to plot the included studies according to the core compo-
nents of behaviour change and intervention function. The low risk of bias study used only one interven-
tion function (enablement) [27]. For the high risk of bias studies; two used three intervention functions
[25,26], and two studies used two intervention functions [24,28].

Capability
< physical &
psychosocial

Opportunity

* physical & social

opportunities

Macy et al.2¢

Ozyigit et al.2s

Yin et al.?’

Motivation

< reflective and automatic
motivations

Figure 4. The use of the core components of behaviour in
COM-B model in the included studies.
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Michie et al. (2011) suggest that the core components of behaviour can be linked to the interventions in
more than one way. As an example, the use of a pictorial action plan by Ozyigit et al. [26] is ‘education’
as it increases the capability to understand asthma self-management. A pictorial action plan is also a form
of ‘enablement’ as it reduces barriers (eg, lack of knowledge/cognitive skills) to self-management of asth-
ma in the event of deterioration. Most of the interventions concentrated on capability components of the
behaviour model, and these interventions used functions such as education, training, persuasion and en-
abling interventions (action plans) to produce behaviour change.

DISCUSSION
Summary of findings

This review reports the synthesised findings from five randomised control trials. Four studies, at high
risk of bias, concluded that their interventions were ineffective; the only study at low risk of bias did
not report on health outcomes. The paucity of studies, limitations in study design and diversity of the
interventions meant we are unable to draw conclusions about overall effectiveness on any of our out-
comes of interest.

Most studies [24,26-28] included in this review did not describe any theoretical framework underpinning
the intervention development, although one conducted prior exploratory work to understand the impact
of health literacy in the targeted population [25]. Education, training and enablement are the interven-
tion functions used in these interventions, and the content and the method of delivery varied, including
video-based [24,25] and a pictorial action plan [27]. All the interventions used components of behaviour
change primarily directed at individuals’ (physical and psychosocial) capabilities; two addressed self-mo-
tivation; none targeted opportunity).

Interpretation of the findings and comparison with previous findings.
The use of theory in developing a complex intervention

Health literacy is a complex concept, and as the concept has evolved, a number of definitions have been
suggested by researchers and organisations [30]. Tools to measure the health literacy status of popula-
tions arise from these definitions and are similarly diverse, making studies in this area heterogeneous and
more difficult to interpret. The use of health literacy as a dichotomous variable in many of these tools re-
mained an inherent flaw, especially when health literacy is a spectrum which interacts in complex ways
with the environment and socio-cultural factors. In this review, we used a systematically-defined defi-
nition by Serensen et al. (2012) [8] which enabled us to include studies that employed other aspects of
health literacy in their intervention, eg, functional health literacy skills [26].

Only one study [25] in our review developed its intervention based on a recognised definition of health
literacy (by Nutbeam et al. (2000) [31]). Poureslami et al. (2011), aligned their asthma educational
material with the definition of ‘critical health literacy’ which requires sufficient cognitive skills in or-
der to understand, analyse and independently act on adversities in life to care for asthma [29]. In their
prior qualitative work, language was found to be a barrier in understanding health information [32].
Thus, in the trial, the education material was delivered using the spoken languages of the participants
and was designed to help participants learn and understand beliefs about asthma from the ethno-cul-
tural point of view [25].

Four other studies [24,26-28] did not use specific health literacy definitions, although they used inter-
ventional designs which explicitly aimed to improve health literacy (eg, pictograms) as defined by our
operational definitions (Table 1). None of the studies described any theoretical framework that informed
the development of their intervention, implying that the authors had not systematically considered the in-
ter-related barriers among people who struggled with limited health literacy and identified factors which
could overcome these barriers.

The Medical Research Council’s framework for developing and evaluating complex interventions clearly
outlines the importance of defining a theoretical concept as well as undertaking qualitative exploration
[33,34]. A theoretical framework provides a roadmap for the programme of work. In its absence, it is
challenging to visualise how the intervention operates to bring about change [35,36]. Interpreting effec-
tiveness is difficult if it is not clear what works and why [33,34].
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‘Behaviour Change Wheel’: using a theoretical approach to understand the process of change and to
evaluate interventions.

The BCW provides an understanding of what needs to change and how to change it. Targeted behaviour
is more likely to change if the specific intervention function is employed. As an example, education us-
ing video presentations improved inhaler techniques across the three experimental groups in one study
(though the lack of comparison with the control group means it is not possible to gauge effectiveness) [25].

A multi-component approach to change behaviour

Previous studies have concluded that the use of more than one strategy in an intervention increased the
likelihood of it being effective [10,13]. A review reported that interventions which employed three to four
self-management skills were more effective than those using fewer [13]. The five self-management skills
considered in that review were problem-solving, taking action, decision making, partnership and resource
utilisation [13]. Another review concluded that mixed-strategy interventions focusing on self-manage-
ment reduced emergency visits, hospitalisations and disease severity in people with long term conditions
[10]. Three of the quasi-experimental studies in this review included people with asthma [6,7,37], one
of which reduced emergency department visits [6]. Multiple-components in a complex intervention in-
curs costs in terms of development and manpower [38,39]. However, designing a complex intervention
without understanding the behaviour which it aims to change can lead to failure, which is also wasteful.
A much criticised example of this is the ineffective UK public health campaign which focused on moti-
vating responsible drinking but failed to reduce opportunity by addressing price and availability [40].
The other point to bring into this section is that the empty marked (T) cells of the matrix (Table 3), are
gaps that a future multi-component intervention could usefully address.

Strengths and limitations of this study

We followed Cochrane methodology to search systematically for trials of interventions addressing health
literacy in the specific context of asthma self-management. All the stages in the review were duplicated,
including the selection of papers, risk of bias assessment and data extraction. Our decision not to search
some LMIC-focused databases may mean we missed some relevant studies, though our initial scoping
exercise in discussion with a medical librarian suggested this was unlikely. All the included studies were
RCTs though we would have accepted other designs of controlled trials. We defined our outcomes with
care, ensuring we looked for standardised measures of asthma symptom control and risk of attacks [11]
and we included trials based on an evidence-based definition of limited health literacy [8,9].

We used the BCW, a validated framework to describe each of the intervention functions, and interpreta-
tion of the findings was conducted by a multidisciplinary team to ensure accuracy. The primary studies
have small sample size and diverse in populations which makes it challenging to draw a conclusion from
the reported results. Four studies did not use health literacy definitions or framework to map its inter-
ventional design. Unfortunately, less than half of interventions in this review reported on asthma control
[26,28] or unscheduled care, [24,26,28] limiting the conclusions we could draw. For example, there were
insufficient data to present our findings graphically (eg, in a Harvest plot [41]) or to use the GRADE [16]
approach to assess the quality of evidence. There was limited description of some of the interventions. We
could not, for example be certain whether the ‘patient skills’ described as being included in educational
videos in one trial, [24] covered behaviour change techniques such as demonstration of behaviour and/
or instruction how to perform the task.

CONCLUSION

Despite the global importance of the problem, effective interventions addressing health literacy to im-
prove asthma self-management have yet to be developed and evaluated. The studies that we found in this
review were diverse, generally at high risk of bias, poorly reported, lacked theoretical underpinning and
were ineffective. In designing future interventions, researchers need to be able to identify and understand
the factors, including social determinants of health that mediate behaviour change in different contexts
(LMICs as well as high-income countries) [38,39]. Tailored asthma self-management interventions for
people with limited health literacy should consider a multifaceted approach, including strategies that can
be adapted to local needs [39,42], building on theoretical underpinning and careful planning especially
in the development stage to optimise effectiveness and sustainability of the intervention.
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