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ABSTRACT

Background Long-term conditions (LTCs) are prevalent in socio-economically deprived populations. Self-management interventions can

improve health outcomes, but socio-economically deprived groups have lower participation in them, with potentially lower effectiveness. This

review explored whether self-management interventions delivered to people experiencing socio-economic deprivation improve outcomes.

Methods We searched databases up to November 2022 for randomized trials. We screened, extracted data and assessed the quality of these

studies using Cochrane Risk of Bias 2 (RoB2). We narratively synthesized all studies and performed a meta-analysis on eligible articles. We

assessed the certainty of evidence using GRADE for articles included in the meta-analysis.

Results The 51 studies included in this review had mixed findings. For the diabetes meta-analysis, there was a statistically significant pooled

reduction in haemoglobin A1c (—0.29%). We had moderate certainty in the evidence. Thirty-eight of the study interventions had specific

tailoring for socio-economically deprived populations, including adaptions for low literacy and financial incentives. Each intervention had an

average of four self-management components.

Conclusions Self-management interventions for socio-economically deprived populations show promise, though more evidence is needed.

Our review suggests that the number of self-management components may not be important. With the increasing emphasis on

self-management, to avoid exacerbating health inequalities, interventions should include tailoring for socio-economically deprived individuals.

Keywords chronic disease, public health, systematic review

Background

Long-term conditions (LTCs) are any health problem requit-
ing active, ongoing management over at least a year, where
there is no cure.! LTCs affect approximately 43% of the
adult population in England and are more prevalent in socio-
economically deprived groups.” The least affluent social class
has a 60% higher prevalence of LTCs than the most affluent
social class.! Major socio-economic inequalities in the distri-
bution of LTCs exist even when accounting for common risk
factors such as smoking, diet and exercise.”

Individuals with LTCs have greater care needs than the
general population.4 Around 70% of all health and social care

funding goes to supporting people with LTCs." In England,
people with LTCs account for around 70% of hospital bed
days.* Consequently, improving the self-management capacity
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of individuals has been a proposed solution to reduce the
strain LTCs place on health systems.* Evidence has shown
that self-management approaches can improve clinical out-
comes and reduce health service utilization.”°

According to Barlow and colleagues, self-management can
include (i) providing information about the condition, (ii)
drug management, (iii) symptom management, (iv) manage-
ment of psychological consequences, (v) lifestyle changes,
(vi) Social support and (vii) communication with doctors.”’
Self-management interventions aimed at the general popu-
lation atre less effective in people experiencing deprivation
and may help maintain existing inequztlities.8 This could be
because people experiencing socio-economic deprivation are
less likely to engage with the intervention.® In addition, self-
management involves taking a proactive approach, such as
accessing preventative services, which is reduced in this popu-
lation.” Those experiencing deprivation have reported feeling
less able to ask their doctor questions.]0 These, along with
other unexplored factors, impact the ability of interventions
to effectively improve self-management in this population.

Whilst we know self-management interventions overall are
less effective for people experiencing socio-economic depriva-
tion, it has not been explored whether self-management inter-
ventions targeted specifically at this population are effective.
By exploring tailored interventions, we may identify interven-
tion active components for this population.

Aims

This review aimed to explore whether self-management
interventions targeted at people experiencing socio-economic
deprivation are effective at improving outcomes. The second
aim was to explore how interventions are tailored and activate
components is explored.

Methods

Protocol registration

The protocol was registered on PROSPERO on 8 December
2021 (CRD42021289674), available from: https://www.crd.
york.ac.uk/prospero/display_record.php?ID=CRD4202128
9674.

Information sources and search strategy

8,11,12

We used previous reviews as a guiding point to develop

a comprehensive list of search terms (Supplementary Mate-
rial 1). The search was run in AMED, EMBASE, Medline,
PsycINFO and CINAHL plus on 15 December 2021. We
updated the search on 14 November 2022. The screening of
titles, abstracts and full texts was undertaken independently by

two authors (TO and MA). Any disagreements were resolved
in collaboration with the multi-disciplinary team of authors.
Data extraction and quality assessment were undertaken by
TO, and all were checked by MA.

Eligibility criteria

For studies to be eligible, the population must be adults,
with a least one LTC and be experiencing socio-economic
deprivation. Indicators of socio-economic deprivation con-
sidered in this review include education, income and area-level
indicators (such as the index of multiple deprivation).'® The
intervention must primarily be focused on self-management.
The design must be an intervention study with a comparator
population such as a randomized control trial (RCT).

The exclusion criteria were (i) the study population did
not capture a dimension of socio-economic deprivation, (ii)
palliative patients, (iii) no full text in English and (iv) review
articles, editorials and conference proceedings. Qualitative
studies were excluded from this review, but identified papers
have been analysed separately to explore the barriers and
facilitators of self-management in this population.!* Self-
management of LTCs occurs within a unique socio-economic
and public health context. Therefore, suitable interventions
are likely to differ widely between lower and high-income
countries.'> Whilst exploring self-management of LTCs in
lower income countries is important, it requires its own
discussion beyond the scope of this review. Therefore, we

excluded studies set in low-income countties.

Critical appraisal (risk of bias)

We evaluated the risk of methodological bias using version
2 of the Cochrane tool for assessing the risk of bias in ran-
domized trials (RoB2) and version 2 for cluster-RCTs (RoB2
CRT).'%!7 We assessed each domain using information from
the trials’ main published journal articles, published protocols,
clinical trial registries and supplementary appendices, when
available.

Data extraction

We created three data extraction tables on the study character-
istics, intervention chatacteristics (modelled after the template
for intervention description and replication (TiDier) guide-
lines'®) and the self-management components.

Narrative synthesis

Due to the heterogeneity of studies included in this review,
the main results are presented as a narrative summary. We
tabulated and compared positive study outcomes against a

selection of study and intervention characteristics.
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Meta-analysis

Studies with the same outcome were screened for inclusion
in a random-effects meta-analysis. Studies had to contain
data on the mean change from baseline to end for both the
intervention and control groups, and the standard deviations
(SD). If the SDs were not reported, we converted the standard
error (SE) or 95% confidence intervals.'” If a study did not
report this data and was not available from the authors, it
was excluded from the meta-analysis. To measure hetero-
geneity, /> was the preferred measure because O’s power is
reduced when the studies are unbalanced in sample size.”’
We assessed publication bias using a contout-enhanced funnel
plotand Egget’s test. In this review, only diabetes studies were
eligible.

GRADE

The GRADE methodology was used to assess the certainty
of the body of retrieved evidence from the studies included
in the meta-analysis. We assessed GRADE using developed
checklists?' and using a series of guidelines by Guyatt and
colleagues, 2011,22720

Results

Study selection
After full-text screening, 49 articles met the inclusion crite-
ria. The updated search brought this total up to 51 studies.

Figure 1 summarizes the selection process.

Study characteristics

The study characteristics are outlined in Table 1. Almost
all the trials took place in the USA. The sample sizes var-
ied from 25 to 5599 participants. Common dimensions of
socio-economic deprivation in the included samples were low
income or uninsured participants or the study setting was in
an area of high deprivation. Most studies had predominantly
African American or Hispanic/Latino study samples.

Of the 51 studies, there were three cluster RCTs, 15 pilot
studies and 33 RCTs. Three RCTs had three arms, making 54
unique interventions in total. Most trials looked at diabetes
(n = 35). In addition, eight were on general chronic conditions
or multi-morbidity, four on asthma, two on secondary stroke
prevention, and one each for arthritis and depression.

Intervention details
Table 2 describes the interventions. In addition, 25 of the
51 studies (49.0%) were underpinned by at least one named

behaviour change theory. The most common were social

cognitive theory (# = 8), the transtheoretical model (# = 5)
and self-efficacy theory (# = 6). The 54 intervention arms
were delivered either face to face (7 = 23, 42.6%), remotely
(n =9, 16.7%) or a combination of both (7 = 22, 40.7%)).
Few made use of smartphone applications (# = 2, 3.7%).
In addition, 29 (53.7%) of the intervention arms were
delivered to participants individually. The rest were delivered
to groups (7 = 12, 22.2%) or used a combination of
individual and group delivery (# = 11, 20.4%). The most
common intervention providers were community health
wotkers (CHWSs). They were also referred to as peer
leaders, lay leaders and peer supporters (z = 22). Other
intervention providers included nurses, health educators and
dieticians.

Thirty-eight of the intervention arms had outlined their
specific tailoring for socioeconomically deprived groups
(70.4%). The most common modification was adapting
the reading material for low literacy and numeracy, for
example, setting the materials at the US fourth or fifth grade
reading levels (ages 9 to 11) (# = 16, 29.6%), including
visual aids and diagrams to simplify abstract and complex
concepts (# = 8, 14.8%) and using colour codes for health
guides (7 = 3, 5.6%). Materials were provided in both
English and Spanish to accommodate the high numbers
of Hispanic and Latino participants (7 = 27, 54.0%). Also,
many interventions (z = 22, 40.7%) were delivered by
bilingual CHW's or peer leaders from the same ethnicity and
community as the intervention participants, who provided
culturally tailored advice based on their experiences. Finally,
some of the text-messaged-based interventions had financial
provisions to cover the cost of texts ot provided participants
a mobile phone for the study duration (# = 4, 7.4%). Only
two (3.7%) of the face-to-face interventions had tailoring
that addressed transportation bartiers, for example, by
providing free bus tokens or minicab transportation. These
modifications were often used in combination with one
another.

Of the seven self-management components (Table 3), the
most frequently used was ‘lifestyle changes’ (# = 46, 85.2%),
with most intervention arms focusing on diet and physi-
cal activity. This was followed by ‘symptom management’
(n = 40, 74.1%), mainly about blood glucose monitoring.
Both ‘information’ and ‘drug management’ were common
(both # = 306, 66.7%). Drug management involved medication
reminders, aids such as pill boxes and sessions explaining
how and why to take each drug, ‘Management of psycholog-
ical consequences’ (# = 33, 61.1%) focused on stress man-
agement. ‘Social support’ (# = 32, 59.3%) usually involved
sessions on family and home barriers to self-management.

Families could also attend group sessions and home visits. The
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only

Identification of studies via databases and registers ]
)
Records identified from*:
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s e  AMED (Ovid)n =85
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§ e CINAHL Plus (Ebesco) n=
1.923
TOTAL N= 10, 517
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Studies included in review (n=2)

Fig. 1 PRISMA study selection process.

least used component was ‘Communication’. Only 18 (33.3%)
interventions explicitly had elements involving communica-
tion strategies with primary care providers.

Risk of bias
In 43 studies, there was a substantial risk of bias, mainly
due to loss of follow-up (Figs.2 and 3). For continuous

outcomes, most studies had insufficient outcome data. Fur-
thermore, there were sometimes large differences in the pro-
portion of dropouts between the intervention and control
groups. Following Cochrane’s RoB2 guidance, we did not
assume that multiple imputation or ‘last observation carried
forward’ corrected for bias due to missing outcome data,
unless there was a sensitivity analysis showing that there was
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Domains: Judgement

D1: Bias arising from the randomization process. .

D2: Bias due to deviations from intended intervention. . High

D3: Bias due to missing outcome data. - Some concerns
D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result ® Lov

Fig. 2 Risk of bias in randomized trials (RoB2).

Risk of bias domains
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Domains: Judgement

Study

D1 : Bias arising from the randomization process. .

D1b: Bias arising from the timing of identification . High
and recruitment of Individual participants in 2\ Some concerns
relation to timing of randomization.

D2 : Bias due to deviations from intended intervention. . Low

D3 : Bias due to missing outcome data.
D4 : Bias in measurement of the outcome.
D5 : Bias in selection of the reported result.

Fig. 3 Risk of bias for cluster-RCTs (RoB2 CRT).

no relationship between missingness of data and its true
value.

After randomization, some studies had significant dif-
ferences in key outcome variables and prognostic factors
between the intervention and control, which was concerning.
In the Cluster-RCTs, one study randomized clusters before
individual patticipant recruitment, which was also a cause for
concern. Due to the nature of self-management interven-
tions, blinding to intervention status for participants was not
possible for any of the studies.

For the diabetes studies, the outcome assessots wete usually
blinded, reducing risk of bias. For the study outcomes that
were self-reported, these were deemed to be at risk of social

desirability bias.

Synthesis
All studies

Overall, 22 intervention arms had a positive effect on their
primary outcome compared to the control arms, while 27 did
not. Three studies did not provide this information. Interven-
tions delivered remotely and exclusively to individuals had a
higher proportion of positive outcome results. There was no
strong trend in the proportion of positive outcomes when
comparing interventions according to specific SES tailoring,
use of CHWs in intervention delivery, the number of self-
management components used, use of a named theory, risk
of bias or disease focus. Supplementary Material 2 enumerates
the primary outcome results according to key study charac-
teristics, as a means of exploring what the active interven-
tion components for socio-economically deprived popula-
tions might look like.

Diabetes

The main outcome for diabetes studies was mean change
in haemoglobin Alc (HbAlc). HbAlc is a biomarker
which measures the level of glycated haemoglobin in the
bloodstream. Achieving a lower level of HbAlc is associated
with reductions in diabetes-related complications, reflecting
improved self—management.27 For the 13 studies included
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Treatment Control Mean diff. Weight
Study N Mean SD N Mean SD with 95% ClI (%)
Baig et al., 2015 50 -27 278 50 -05 273 - -0.22[-1.30, 0.86] 2.75
Fitzpatrick et al., 2022 56 -72 188 54 -65 1.76 O -0.07[-0.75, 0.61] 5.99
Gary et al., 2009 235 -2 1.7 253 -08 1.93 —— -0.12[-0.44, 0.20] 15.01
Lynch et al., 2018 106 -63 1.83 105 -48 1.68 Bh— -0.15[-0.62, 0.32] 9.98
Nelson et al., 2017 145 -51 224 142 -33 2.16 D -0.18[-0.69, 0.33] 9.10
Pyatak et al., 2018 41 -6 1.7 40 4 16 . -1.00[-1.72, -0.28] 5.49
Rosal et al., 2005 15 -8 5 10 -12 .91 O -0.73[-1.30, -0.16] 7.72
Rosal et al., 2011 124 -46 259 128 -2 267 O -0.26 [-0.91, 0.39] 6.44
Schoenberg etal., 2017 20 -88 221 21 -32 2.04 =——— -0.56[-1.86, 0.74] 1.96
Talavera et al., 2021 225 -35 153 231 -02 1.2 - -0.33[-0.58, -0.08] 18.16
Thom et al., 2013 148 -1.07 28 151 -3 31 . -0.77 [-1.44, -0.10] 6.14
Wayne et al., 2015 48 -642 1.04 49 -974 14 D 0.33[-0.16, 0.82] 9.53
Whittemore et al., 2020 26 -1.77 233 21 -96 254 -0.81[-2.20, 0.58] 1.72

Overall

Heterogeneity: 1° = 0.03, I° = 32.46%, H = 1.48
Test of 6, = 8: Q(12) = 16.84, p = 0.16

Testof 8 =0:z=-2.99, p =0.00

Random-effects REML model
Fig. 4 Forest plot for diabetes self-management RCTs.

in the random-effects meta-analysis using this outcome, we
imputed the SD values for five. Figure 4 shows the forest
plot. Improvements in diabetes control (i.e. reductions in
HbA1c) favoured the intervention groups. The pooled mean
difference shows that participants in the intervention groups
had a 0.29% greater reduction in HbAlc than the control
group participants. (95% Cls: —0.48 to —0.10). The Cochrane
O statistic (Q (12) = 16.84) indicated that the studies were
homogenous (P = 0.16). This was reinforced by the 72 value
of 32.46%, which suggests only moderate heterogeneity
(25% > I > 50%).

Publication bias

For the diabetes meta-analysis, there was not strong evidence
of publication bias. Details on publication bias can be found
in the Supplementary Material 3.

GRADE

Our certainty in the body of evidence for diabetes is moderate
(Supplementary Material 4). The level of certainty was down-
graded mainly due to risk of methodological bias, specifically,
insufficient outcome data.

Discussion

Main finding of this study

For the diabetes meta-analysis (# = 13), the intervention
groups had a 0.29% greater reduction in HbAlc than the
control groups. This is similar to the results of another
meta-analysis of diabetes self-management education pro-

grams in American ethnic minority groups.78 Some suggest

\ 4 -0.29[-0.48, -0.10]

Favours intervention | Favours control

T T T 1

-2 -1 0 1

that a HbAlc reduction of at least 0.50% is needed for
clinical signiﬁcance.79 Therefore, while the meta-analysis
indicates that diabetes self-management interventions were
more successful than the control treatment, the clinical
improvements were modest at best. Overall, the quality of the
body of evidence for diabetes self-management programs, as
qualified by GRADE, was moderate.

Narratively, findings were mixed for multi-morbidity and
other individual conditions. Across all studies, we tabulated
and compared the proportion of positive results according
to key intervention characteristics. There was a slightly higher
proportion of interventions with positive results that were
delivered remotely and exclusively to individuals compared
to other delivery modes. While this may be a chance finding,
it is in line with the results of a previous review of self-
management support interventions.'” Interventions with a
reported theoretical basis had a similar proportion of positive
results compated to interventions with no reported or explicit
theoretical basis. Few studies indicated why their chosen the-
ory was the most appropriate for the intervention or provided
evidence of mapping out the theoretical constructs onto the
intervention components.

There was no apparent trend in the proportion of positive
results when stratified by the number of self-management
components. This is in line with the results of another
review.'> Less than half the interventions in this review
had fidelity checks and often the intervention descriptions
were brief. A review of fidelity and engagement in self-
management interventions concluded the need for proper
fidelity assessments to determine which components are
contributing towards the intervention effect or lack of
effect.®
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What is already known on this topic

Self-management interventions can improve clinical out-
comes and reduce health service utilization in the general
population. However, previous reviews and studies have
shown that individuals from socioeconomically deprived
backgrounds are less likely to reap the benefits of these
interventions due to a number of factors such as lower

intervention engagement.” :60,8-12

What this study adds

This systematic review is the first to synthesize evidence
on the effectiveness of self-management interventions for
long-term conditions in people expetiencing socio-economic
deprivation and the specific tailoring and components of
these interventions. The main strength of this review is the
comprehensiveness of the search strategy, both in the number
of databases searched and the breadth of the keyword search.
We expanded on terms for socio-economic status and social
determinants to include synonyms for proxy measurements
unlike previous reviews on this topic.8 We included disease-
specific searches rather than solely using general terms for
‘long term conditions’. We also described the interventions in
accordance with TiDier guidelines to aid future intervention
replication and testing.

In light of the results of this review, we recommend that
future intervention development should clearly state their
theoretical basis. Itis increasingly being recognized that public
health interventions based on behaviour change theory are
more likely to be effective than those lacking a theoretical
basis.?! In addition, future interventions could incorporate
the common socioeconomic tailoring methods identified in
this review. However, adaptations beyond addressing language
and literacy barriers are needed. Evaluations should explore
which self-management components ate most effective (not
just most common) in interventions targeted at people expe-
riencing socio-economic deprivation, potentially using fac-
torial design methods. More trials based outside the USA
and addressing long-term conditions other than diabetes are
needed. Whilst it is important to address diabetes, this pop-
ulation has a range of LTCs, and research should focus on
managing these as well as the complex interplay of having two
or more LT'Cs (multimorbidity). Socio-economic deprivation
is associated with a higher incidence of multimorbidity over a
15-year period.82 In addition, deprivation is associated with
a higher prevalence of common LTCs, including diabetes,
but also anxiety, depression, dyspepsia and coronary heart

disease.?

Limitations of this study
The overall methodological quality of the studies included
was poor. Although the Egger test for the meta-analysis

indicated no publication bias, we limited our selection criteria
to only include peer-reviewed atticles available in English.
There may have been relevant non-English or grey literature
evidence notincluded in this review. Finally, meta-analysis was
not possible for all the studies due to the large variation in
outcomes. Therefore, we tabulated the results. However, this
method does not account for the magnitude of the effect sizes
or differences in sample size.

Conclusion

Self-management interventions of diabetes tailored for
people experiencing socio-economic deprivation produces
clinically modest but statistically significant reductions in
HbA1lc, which is promising. Narratively, other studies on
multi-morbidity and other individual LTCs had mixed
findings, and more evidence is needed. Self-management
interventions in the general population with LTCs have
previously been found less effective for people experiencing
socio-economic deprivation, and this review highlights
the importance of tailored, inclusive interventions in this
population. Tailoring included adaptions for low literacy (e.g
visual aids), the involvement of community health workers or
peer leaders, providing helpful materials if needed (e.g. mobile
phone) and financial incentives, but more strategies could be
developed. In terms of the self-management components
of the interventions, our evidence suggests the number
included may not be important, and other factors may
matter more, such as the quality of each component. Self-
management strategies and interventions are becoming an
increasingly popular approach to LTC management; to avoid
exacetbating health inequalities, these interventions should
include adaptions for people experiencing socio-economic
deprivation.

Supplementary data

Supplementary data are available at the Journal of Public Health

online.
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