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Abstract. Chronic diseases are the leading causes of morbidity and mortality and account for approximately 60% of all
deaths worldwide. Self-management is a key strategy to manage chronic diseases, and there is emerging evidence
recommending targeting both health literacy (HL) and patient activation (PA) to improve chronic disease self-

management outcomes. The aim of this systematic review is to summarise the current evidence on the impact of HL-
and PA-led interventions on self-management outcomes using randomised control trials (RCTs). Six well known
databases (MEDLINE, Web of Science, Scopus, Science Citation Index, EMBASE and Academic Search Complete)
were searched for RCTs of chronic disease self-management interventions targeting both HL and PA and published

between 2004 and June 2021. The search terms included chronic disease, self-management, patient activation/engagement
and health literacy/education. Ten studies were eligible for inclusion. We found that patients with low HL and PA levels
are most likely to benefit from the interventions. The moderate improvements in PA and HL in the reviewed studies were

translated into some improvements in physical activity and mental health outcomes but failed to improve patients’ quality
of life and healthcare utilisation outcomes. Patients with low HL were more likely to have higher PA levels after the
interventions. This review suggests that both HL and PA are essential pillars for improving chronic disease self-

management outcomes. However, more studies are needed to explore the long-term impacts of a combination of HL and
PA on chronic disease self-management outcomes.
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outcomes, patient related outcomes, behavioural outcomes.
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Introduction

The prevalence of chronic disease has been increasing expo-
nentially worldwide over the past decades due to the aging
population and the availability of better diagnostic tools (Hajat
and Stein 2018). Globally, the number of people aged.60 years

increased from 382 million in 1980 to 962 million in 2017, and
this is expected to double in 2050 (United Nations 2017). In
2019, non-communicable chronic diseases such as ischaemic

heart disease, stroke, lung cancer, depression and diabetes were
the top conditions contributing to the highest percentage of
morbidity and mortality worldwide (Lujic et al. 2017; Hajat and

Stein 2018; Niknami et al. 2018; Jeganathan and Hosseinzadeh
2020). This has resulted in increasing healthcare costs due to
health care utilisation, low productivity and negative effects on

individuals’ quality of life (Edwards and Hosseinzadeh 2018;
Hajat and Stein 2018; Dahal and Hosseinzadeh 2019; Almutairi

et al. 2020; Ansari et al. 2021). Globally, the economic burden
of chronic diseases over the next two decades is estimated to cost
approximately US$47 trillion (Bloom et al. 2011).

Self-management has been adopted as a key strategy in the

management of chronic diseases (Yang et al. 2017). The available

evidence suggests that improving disease knowledge and adopt-

ing healthy behaviours, such as increasing physical activity

levels, medication adherence and smoking cessation, have been

associated with better outcomes, including improving patients’

quality of life and reducing health care-associated expenditure

(Dadich andHosseinzadeh2013;Yang et al. 2017;Ho et al.2018;

Ansari et al. 2020; Hosseinzadeh et al. 2020).
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Patient activation (PA) and health literacy (HL) are associated

with improved self-management outcomes (Smith et al. 2013;
Hibbard 2017). PA refers to having the knowledge, skills and
confidence tomanage a health condition. Highly activated patients
tend to have an active role in their disease management through

shared decision making, goal setting and involvement in health
behaviours change (Hibbard andGreene 2013;Greene et al. 2015).

HL has been defined at three levels: functional, communica-

tive and critical HL (Nutbeam 2008). Functional HL includes
basic literacy skills in reading and writing, communicative HL
includes the cognitive skills that enable a patient to access and

navigate the healthcare system and ensure effective communi-
cation with healthcare professionals and critical HL includes
advanced social and cognitive skills that enable the patient to
appraise and integrate health information to have control over

their health (Nutbeam 2008). Patients with low HL are more
likely to have poorer outcomes due to limited understanding of
disease management (Kale et al. 2015). Low HL also leads to

limited access to available supportive services and poor com-
munication with healthcare providers (Omachi et al. 2013).

The literature suggests that targeting both PA and HL in self-

management interventions could result inmore promising health
outcomes and behaviour change than using PA or HL alone

(Smith et al. 2013; Yadav et al. 2019). However, there are

inconsistent findings about the effectiveness of such interven-
tions on chronic disease self-management outcomes. The aim of
this systematic review is to fill this gap and summarise the
available evidence from randomized control trials (RCTs) that

evaluated the effectiveness of PA- and HL-driven self-manage-
ment interventions to improve health-related outcomes among
patients with chronic diseases in outpatient settings.

Methods

Search strategy

Six well known databases (MEDLINE, Web of Science, Scopus,
Science Citation Index, EMBASE and Academic Search
Complete) were searched. The search aimed to identify RCTs
that assessed both PA- and HL-driven chronic diseases self-

management interventions published since January 2004 until
June 2021. The literaturewas reviewed according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA) protocol (Moher et al. 2009; Fig. 1; Box 1). Search
terms included chronic disease, health literacy/health education,
patient activation/engagement, self-management/self-care and

primary care/outpatient clinic/community setting (Fig. 1). This
review was not registered.

271 articles 

Studies excluded from scanning titles (n = 99) 

Reasons:  

– Studies irrelevant to the review topic 
– Protocols, Not RCT, not relevant

outcomes measured  

Studies excluded after full text read (n = 11) 

Reasons: 

– Studies did not have appropriate
measure for PA and HL, RCT quality
with score < 6  

Eligible studies for systematic review: 

10 studies 

Databases searched include MEDLINE, Web of Science, Scopus, Science Citation Index, EMBASE and Academic Search
Complete.  
Search terms: ‘chronic disease’ or ‘chronic condition’ or ‘chronic illness’; and ‘self-management’ or ‘self-care’ or ‘self-
monitoring’ or ‘self-regulation; and ‘patient activation’ or ‘patient engagement’ or ‘patient participation’ or ‘patient
involvement’ or ‘patient empowerment; and ‘health literacy’ or ‘health education’, and ‘primary c are’ or ‘outpatient clinic’
or ‘community setting’ or ‘home based’.      
Restrictions: English only, peer-reviewed and full-text available. 

Duplicates removed (n = 123) 

148 articles 

21 articles 

Studies excluded after scanning abstracts (n = 28) 

Reasons: 

– Descriptive, qualitative, not
self-management intervention 

 

49 articles 

Additional articles identified through references 

lists search (n = 7) 

Fig. 1. Flow chart for the study search and selection criteria.
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A logic model was developed from reviewing the included
articles (Fig. 2).

Study selection criteria and data extraction

Inclusion and exclusion criteria

RCTs were only eligible for inclusion if they had appropriate
measures of PA and HL, used a PA- and HL-driven self-
management intervention, were peer reviewed and were pub-
lished in English (Table 1). The trials were reviewed indepen-

dently by all three authors. Any disagreements were resolved by
discussion. Data were extracted and tabulated by one author
(MS) and double-checked by the other two authors (HH, SD).

Data analysis and quality assessment

The Cochrane Back Review Group (CBRG) assessment
criteria were used to assess the quality of the trials reviewed.

Only trials scoring�6CBRGpoints were included in the present
study. The included interventions were reviewed using the
PRISMA protocol (Moher et al. 2009). Narrative synthesis

was used to analyse the literature due to heterogeneity of the
chronic diseases, the interventions and the outcomes measured.

Results

Study selection

The literature search identified 271 potential studies; of these
123 (duplicates) and 99 (not an RCT or not measuring PA and
HL) were excluded. The titles and abstracts of the remaining 49

studies were reviewed, and only 21 studies met the selection
criteria. The full text of these 21 studies was further assessed,
with 10 studies finally included in the review (Table 2).

Patient characteristics

The ratio of males to females ranged from 24% to 91%, with a
higher proportion of females in most studies. The age of the
participants ranged between 30 and 84 years, and the sample size

ranged from 60 and 4283 patients (Table 2).

Trial quality

The studies included scored�6 points on the CBRG assessment

criteria (Furlan et al. 2009), which indicates a moderate or high

quality of the study and a low risk of bias. Most studies were

single blinded.

Description of interventions

Components of the interventions are described in Table 2. The

reviewed studies targeted a wide range of chronic diseases,
including hypertension (Ryvicker et al. 2013), diabetes (Lorig
et al. 2009;Kim andUtz 2019), heart failure (Young et al. 2016),
chronic obstructive pulmonary disease (COPD; Eikelenboom

et al. 2016; Chang and Dai 2019) and HIV (Carroll et al. 2019).
HL was assessed using outcome measures such as functional,
communicative and critical outcomes, social support and dis-

ease knowledge. PA was assessed using the Patient Activation
Measure (PAM; Hibbard et al. 2005). Several strategies and
techniques have been used to tackle patients’ low PA and HL

levels. The strategies and techniques applied included motiva-
tional interviewing (Ryvicker et al. 2013; Dwinger et al. 2020),
collaborative goal setting (Lorig et al. 2009; Chang and Dai

2019; Westland et al. 2020), building patients’ skills to
encourage shared decision making (Lorig et al. 2009; Carroll
et al. 2019) and self-management support, either through the use
of social media and/or telephone (Young et al. 2016; Kim and

Utz 2019; Dwinger et al. 2020) or through communication with
a community health worker (Kangovi et al. 2018).

Most of the interventions were delivered by nurses (Ryvicker

et al. 2013; Eikelenboom et al. 2016; Young et al. 2016; Chang
andDai 2019; Kim andUtz 2019; Dwinger et al. 2020;Westland
et al. 2020), but some were delivered by peer coaches (Lorig

et al. 2009; Carroll et al. 2019), one was delivered by collabora-
tion between peer coaches and facilitated nurses (Carroll et al.
2019) and one was delivered by a community health worker
(Kangovi et al. 2018). The duration of the interventions ranged

from 3 months to 4 years.
The impact of the interventions was reviewed using four

outcome domains: patient-related outcomes such as HL and PA

and self-efficacy; behavioural outcomes such as physical activ-
ity; and health-related outcomes, including quality of life,
mental health and health care use outcomes. Table 2 describes

the measured outcomes and Table 3 summarises the findings of
the studies.

Patient-related outcomes

HL outcomes

Functional, communicative and critical HL outcomes were

used across the studies. The impact of HL on patients’ under-
standing of their diseasewas assessed by two studies (Young et al.
2016; Chang and Dai 2019), but only one of them reported a

significant improvements in patients’ disease knowledge (Chang
andDai 2019). Similarly, the effect of interactiveHLon physician
communication was assessed in two studies (Lorig et al. 2009;

Carroll et al. 2019), but only one reported significant improve-
ments inphysician communication (Lorig et al.2009).CriticalHL
was assessed by one study that found significant improvement
among patients in the intervention group (Kangovi et al. 2018).

PA and self-efficacy

PA levels in all 10 trials were assessed using the PAM
(Hibbard et al. 2005), with six studies reporting improvements

Box 1. Sample search strategy for reviewing the effectiveness of PA-

and HL-informed self-management interventions among patients with

chronic diseases in outpatient settings

1. ‘Chronic disease’ or ‘chronic illness’ or ‘chronic condition’

2. ‘Self-management’ or ‘self-care’ or ‘self-monitoring’ or ‘self-

regulation’

3. ‘Patient activation’ or ‘patient engagement’ or ‘patient participa-

tion’ or ‘patient involvement’ or ‘patient empowerment’

4. ‘Health literacy’ or ‘health education’

5. ‘Primary care’ or ‘outpatient clinic’ or ‘community setting’ or ‘home

based’

6. 1 and 2 and 3 and 4 and 5

7. Limit to English language, peer reviewed and full-text available

PA- and HL-targeted self-management interventions Australian Journal of Primary Health 85



in PA levels (Lorig et al. 2009; Young et al. 2016; Carroll et al.
2019; Chang and Dai 2019; Kim and Utz 2019; Dwinger et al.
2020). Five studies assessed self-efficacy (Lorig et al. 2009;

Young et al. 2016; Carroll et al. 2019; Chang and Dai 2019;
Westland et al. 2020). The changes in self-efficacy were
consistent with changes in PA levels in four studies (Lorig
et al. 2009; Young et al. 2016; Chang and Dai 2019; Westland

et al. 2020); three of these studies showed improvement in both
PA and self-efficacy (Lorig et al. 2009; Young et al. 2016;
Chang and Dai 2019), whereas Westland et al. (2020) failed to

find improvements in either measure.

Behavioural outcomes

Physical activity

Five studies assessed patients’ physical activity levels (Lorig

et al. 2009; Eikelenboom et al. 2016; Young et al. 2016;

Dwinger et al. 2020; Westland et al. 2020); of these, three

reported improvements in self-reported physical activity levels

(Lorig et al. 2009; Young et al. 2016; Dwinger et al. 2020). PA

was found to be the major mediator of improvement in self-

management behaviours, including physical activity levels,

especially among patients with low levels of disease knowledge

Table 1. Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Study type RCTs only Pilot RCTs or RCTs with a small sample size (,50)

Population Studies recruited patients with chronic disease(s), except cancer Studies that recruited patients with cancer

Intervention Studies used both PA- and HL-driven self-management intervention Studies that did not use both PA and HL in the self-

management intervention

Outcomes Chronic diseases self-management trials that measured PA, HL and any

proximal or end-point health outcomes

Trials that did notmeasure PA,HLor any proximal or

end-point health outcomes

Outcome variables measured at least at baseline and at the end of the intervention

Setting Trials conducted in outpatient settings, such as primary care, community setting or

outpatient clinics

Trials conducted in an inpatient setting

External factors

– The organisation of healthcare system and the available funding

– Health organisational structure and policies

– Outpatient settings and its characteristics such as primary care settings, secondary outpatient clinics and

community-based settings

Intervention inputs 

Resources: 

the intervention

– Nurses, social workers and peer coaches

– Required materials and equipment to implement the

intervention, such as smart devices

Core components of intervention (one or more)

– Education on self-management skills and behaviours

– Uses counselling and activation strategies such as

motivational interviewing, goal setting and shared

decision-making

– Provide action plans with pre-specified goals

– Using teach back techniques

– Training on basic health literacy about the disease of

interest

– Reinforcement of social support

– Reinforcement of physician communication

– Intervention targeted patients’ health literacy and patient

activation levels

– Counselling on medication use

Modifiable design characteristics

– Using motivational and engagement strategies

– Delivery of the intervention by nurses, social workers

and peer coaches

– Involvement of family or friends or to patients only

– Instructions provided either individually or as

group-based training

– Face to face or technology-based interventions or

combination of both

– Incorporating the intervention in the healthcare setting

or as standalone activity at home or in community-

based setting

Patient-level moderators

– Severity of the chronic disease of interest

– Presence of comorbidities

– Sex

– Socioeconomic level

– Patient activation and health literacy levels

Short-term

aoutcomes (proximal

outcomes)

Health and medical

outcomes:

– Disease severity

– Disease symptoms

Intermediate and

long-term

outcomes (end-

point outcomes)

– Quality of life

– Mental health

outcomes

– Hospitalisation

rates and emergency

department visits

Chronic disease self-management driven self-management interventions driven by patient activation and health literacy among patients with chronic disease(s) in outpatient settings:
chronic diseases lead to poor health, hospital admissions and emergency department visits, which impose a high economic burden on health system. Self-management is the key to reduce these
consequences. However, targeting patient activation and health literacy level would be associated with better outcomes

Interventions Outcomes 

Outputs

– Patients’ disease knowledge, self-management

skills and behaviours

– Patient activation and self-efficacy level

– Physical activity levels and smoking cessation

– Health literacy level and its associated

outcomes

– Family and friends’ knowledge of the disease

and how to support patients in the management

– Training and education for those involved in delivering

Fig. 2. Logic model of HL and PA targeted chronic disease self-management interventions.
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(Young et al. 2016). Lorig et al. (2009) reported significant

improvements in PA leading to slight improvements in aerobic
exercise among patients in the intervention group, andWestland
et al. (2020) found that patients with low perceived social

support reported improvements in their physical activity levels.

Health-related outcomes

Mental health

Three studies assessedmental health outcomes, such as depres-
sion and/or anxiety (Lorig et al. 2009; Kangovi et al. 2018;
Dwinger et al. 2020). Of these, Lorig et al. (2009) found

significant improvements in symptoms of depression and
Kangovi et al. (2018) also reported improvements in patients’
mental health.

Quality of life

Five studies assessed quality of life parameters (Kangovi
et al. 2018; Carroll et al. 2019; Chang and Dai 2019; Dwinger

et al. 2020; Westland et al. 2020). None of the studies found
improvements in quality of life after the interventions.

Health care use

Four studies assessed health care utilisation (Lorig et al. 2009;

Young et al. 2016; Kangovi et al. 2018; Chang and Dai 2019),
with none finding improvements after the interventions. Unex-
pectedly, Young et al. (2016) reported a significant increase in

hospitalisations among patients in the intervention group at the
6-months follow-up; however, this was reduced to insignificant
levels at the 12-month follow-up compared with the control

group.

Interactions between HL, PA and self-management
outcomes

Three studies reported significant positive associations between
PA and HL levels (Ryvicker et al. 2013; Eikelenboom et al.

2016; Kim and Utz 2019), whereby Kim and Utz (2019) found

that patients with low HL at baseline were more likely to have
higher PA levels at the 9-week follow-up. In addition, five
studies evaluated the association between PA levels and self-

management outcomes (Ryvicker et al. 2013; Young et al. 2016;
Carroll et al. 2019; Kim and Utz 2019; Westland et al. 2020).
Patients with low PA levels showed the most benefit from the
intervention compared with those who had high PA levels at

baseline (Ryvicker et al. 2013; Carroll et al. 2019; Westland
et al. 2020).

Discussion

This review aimed to summarise the available literature on the

effectiveness of PA andHL on chronic disease self-management
in outpatient settings.

The studies reviewed varied in many aspects, such as type of
chronic disease, intervention components, delivery mode,

follow-up duration, sample size and outcome variables. Some
studies focused on social support to motivate patients and tackle
low HL and PA levels (Dwinger et al. 2020), whereas others

focused on other techniques, such as motivational interviewing
(Ryvicker et al. 2013; Young et al. 2016; Kangovi et al. 2018;
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Table 3. Summary of outcomes results

BMI, body mass index; BNP, B-type natriuretic peptide; BP, blood pressure; CHW, community health worker; CI, confidence interval; COPD, chronic

obstructive pulmonary disease; DSMP, diabetes self-management program; EQ-5D, EuroQol-5 Dimension; EQ-5D-3L, EuroQol-5 Dimension –3 levels; EQ-

VAS, EuroQol Visual Analogue Scale; PATCH, Patient AcTivated Care at Home; QoL, quality of life; SM, self-management; SM-HL, social media health

literacy; TEL-HL, telephone-based health literacy

Study Duration of

intervention

Summary of outcomes results (compared with baseline)

Dwinger et al.

(2020)

4 years Significant improvement in physical activity measured in hours per week (P¼ 0.030) and physical activity measured in

metabolic rate per week (P¼ 0.048), BMI (P¼ 0.009; although mainly at baseline), measuring BP (P, 0.001), PA

(P, 0.001) and HL (P, 0.001)

Significant difference in stages of change time� group (P¼ 0.005)

No improvement in mental QoL, health status, alcohol, smoking, adherence, measuring blood sugar, foot monitoring,

anxiety (P¼ 0.646), depression (P¼ 0.758) andmental distress (P¼ 0.815); campaign-specific subgroup effects detected

for ‘foot monitoring by a physician’ and ‘blood sugar measurement’

No significant difference regarding the course of mental (P¼ 0.963) and physical (P¼ 0.441) QoL from baseline to 3 years

No significant difference in the health status reported with EQ-5D (P¼ 0.147)

No difference regarding alcohol consumption (P¼ 0.238), smoking (P¼ 0.531), medication adherence (P¼ 0.939), mea-

suring blood sugar (P¼ 0.619), self-monitoring of foot (P¼ 0.352) or foot monitoring by a physician (P¼ 0.720)

Chang and Dai

(2019)

3 months Significant improvements in COPD knowledge (P, 0.05), self-efficacy (P, 0.01) and PA level (P, 0.01)

Significant improvement in QoL at 1 month (P¼ 0.011), but this was not sustained at the end of the intervention (3-month

follow-up; P¼ 0.18)

No significant difference in the frequency of unexpected medical care (P¼ 0.919)

Carroll et al.

(2019)

3 months Significant improvement in PA (P¼ 0.0271), eHealth literacy (P, 0.0001) and patient perceptions of involvement in care

(P¼ 0.0038)

No significant improvement in decision self-efficacy (P¼ 0.2631), patient perception of clinician communication (P¼ 0.049),

adherence self-efficacy (P¼ 0.8251) or adherence (P¼ 0.7014), viral suppression (P¼ 0.9113), receipt of HIV preventive

services (P¼ 0.9937) or change in physical or mental health status (P¼ 0.762 and P¼ 0.4787 respectively)

Interaction between the intervention and PAM level was significant among those in the lowest PAM quartile at baseline

(P¼ 0.0175)

Intervention effect was stronger for minority participants (non-white race) only for eHealth literacy compared with

non-minority participants (non-white/non-Hispanic race) (P¼ 0.0275)

Note: although the authors found improvements in PA levels after the intervention, they failed to show improvement in

self-efficacy

Ryvicker et al.

(2013)

12 months The following data were obtained from African American population:

Neither the basic nor augmented intervention yielded a significant positive change in PAM score relative to usual care

The strongest predictor of an increase in PAM score was a lower PAM score at baseline (P, 0.0001)

Only health literacy was significant; a decrease in PAM score was associated with lower HL levels, as measured by the

amount of help needed with reading hospital material (P, 0.05)

Change in PAM score was not associated with change in systolic BP (P. 0.05) and had a significant (P, 0.01) but small

coefficient in relation to diastolic BP change; change in PAM score was not associated with an increased likelihood of

achieving BP control (P. 0.05)

Westland et al.

(2020)

6 months No significant between-group difference was found for physical activity (P¼ 0.28)

No change in daily sedentary time (P¼ 0.5)

No improvement in exercise self-efficacy scale (P¼ 0.68)

No improvement in PA level (P¼ 0.99)

No change in patients’ health status as measured on EQ-5D-3L (P¼ 0.17) or in patients’ self-rated health assessed using the

EQ-VAS (P¼ 0.92)

Patients with low perceived social support (P¼ 0.01) and patients with a low baseline activity level (P¼ 0.02) benefited

more from the intervention

Kim and Utz

(2019)

8 weeks Patients with low HL had the highest PA level at the 9-week follow-up when provided with the SM-HL (95% CI 70.70–

85.30) compared with the TEL-HL group (95% CI 68.05–79.38) and the usual care control group (95% CI 64.55–75.98),

but these differences were not significant

Patients with high HL had a significantly higher PA level when provided with the usual care control (95% CI 76.26–87.59)

than the TEL-HL (95% CI 72.24–84.34) and the SM-HL (95% CI 68.54–78.84)

Significant differences among the treatment groups for self-care behaviours at the 9-week follow-up (P¼ 0.035)

Patients in the TEL-HL group had a significantly higher score for self-care behaviours than the usual care control group at

follow-up (95%CI 0.11–0.86). However, no difference was observed in self-care behaviours between the SM-HL and the

usual care control groups (95% CI –0.26–0.56)

No significant differences among the treatment groups for HbA1c at the 9- and 12-week follow-up (P¼ 0.193 andP¼ 0.139

respectively). However, all three groups showed improvements in HbA1c levels from baseline to follow-up

HL was significantly associated with age (P, 0.001), education (P, 0.001) and PA level at baseline (P¼ 0.001)

At baseline, the PA level was significantly correlatedwith self-care behaviours (P¼ 0.035) but not with HbA1c (P¼ 0.633);

at follow-up, the PA level at 9 weeks was significantly correlated with self-care behaviour at 9 weeks (P¼ 0.001) and

HbA1c at both 9 (P¼ 0.001) and 12 weeks (P¼ 0.021)

(Continued)
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Kim and Utz 2019; Dwinger et al. 2020) and building patient
skills, such as problem solving and asking questions to improve

patient–provider communications (Lorig et al. 2009; Carroll
et al. 2019). Many studies focused on using instructions appro-
priate for patients with low HL levels. Due to these wide
variations, the results will be interpreted with some caution.

The reviewed studies evaluated interactions between PA and
HL (Ryvicker et al. 2013; Eikelenboom et al. 2016; Carroll et al.
2019; Kim and Utz 2019; Westland et al. 2020) and their effects

on chronic disease self-management outcomes (Lorig et al.

2009; Young et al. 2016; Kangovi et al. 2018). Most of the
studies included showed improvements in patients’ HL out-

comes, including HL levels (Carroll et al. 2019; Dwinger et al.

2020), disease knowledge (Chang and Dai 2019), communica-
tion with healthcare providers (Lorig et al. 2009) and social

support (Kangovi et al. 2018; Westland et al. 2020). Some
studies also reported improvements in PA levels (Lorig et al.

2009; Young et al. 2016; Carroll et al. 2019; Chang and Dai
2019;Kim andUtz 2019; Dwinger et al. 2020). Improvements in

HL and PA resulted in better physical activity levels (Young
et al. 2016; Dwinger et al. 2020) and mental health status (Lorig
et al. 2009; Kangovi et al. 2018). However, these benefits were

not translated into improvements in quality of life (Kangovi
et al. 2018; Carroll et al. 2019; Chang and Dai 2019; Dwinger
et al. 2020; Westland et al. 2020) and healthcare utilisation

(Lorig et al. 2009; Young et al. 2016; Kangovi et al. 2018;

Table 3. (Continued)

Study Duration of

intervention

Summary of outcomes results (compared with baseline)

Eikelenboom

et al. (2016)

6 months Significant increase in the number of individual action plans (P¼ 0.01)

Significant increase in self-monitoring (P¼ 0.01)

No improvement in PA level (P¼ 0.59)

No improvement in exercise (P¼ 0.49), nutrition (P¼ 0.4) or smoking (P¼ 0.86)

Patients with higher HL and education have healthier nutrition habits (P¼ 0.012)

Strong association for both HL and higher education with PA level (P, 0.001 and P¼ 0.006 respectively)

Young et al.

(2016)

12 weeks The following data were obtained from rural patients:

At a¼ 0.1, the PATCH intervention showed significantly greater improvement comparedwith usual care in patient-reported

SM adherence: weighing themselves, following a low-sodium diet, taking prescribedmedication and exercising daily (all

P, 0.0005) at 3 and 6 months after discharge

No difference among groups in physical activity assessed by actigraphy (P¼ 0.693) or in clinical biomarkers (BNP or mean

daily sodium intake (,1500 mg; P¼ 0.512 and 0.818, respectively)

The 30-day readmission rate was significantly (P¼ 0.088) higher in the intervention than control group (19.6% vs 6.1%

respectively), with no differences at 90 or 180 days. Thiswas explained by the increase in patients’ knowledge and skills to

recognise early symptoms of disease and refer to doctors as a result of improvements in both PA and HL levels among

patients in the intervention group

Significantly greater increases in self-efficacy for heart failure SM (P¼ 0.034), SM strategies (P, 0.0005) and PA scores

(P¼ 0.069)

No group differences were found for SM knowledge, which changed approximately two points in each group (P¼ 0.337)

Lorig et al.

(2009)

6 weeks At 6 months, DSMP participants did not demonstrate improvements in HbA1c compared with controls

Significant improvements in depression, symptoms of hypoglycaemia, communication with physicians, healthy eating and

reading food labels (P, 0.01)

Aerobic exercise was slightly improved (P¼ 0.49)

Significant improvement in glucose testing (P¼ 0.024)

Significant improvements in PA (P¼ 0.001) and self-efficacy (P¼ 0.017)

At 12 months, DSMP intervention participants continued to demonstrate improvements in depression, communication with

physicians, healthy eating, patient activation, and self-efficacy (P, 0.01)

There were no significant improvements in utilisation measures

Kangovi et al.

(2018)

6 months The following data were obtained from a low-income population with a high African American representation (94.3% of

participants):

Therewere no significant differences in the 6-month change in chronic disease control between theCHWsupport and goal

setting-alone arms (changes inHbA1c, –0.4 vs 0.0; BMI, –0.3 vs –0.1; cigarettes per day, –5.5 vs –1.3; systolic BP, –1.8 vs

–11.2; respectively; P¼ 0.08)

Although most patients had incremental improvement in their selected condition, few patients in either arm achieved the

goal they had set with their provider at the time of study enrolment (P¼ 0.81)

Patients receiving CHW support showed greater improvements in mental health (P¼ 0.008) and reported higher-quality

primary care that was comprehensive (P¼ 0.010) and supportive of disease SM (P, 0.001)

No significant improvements in hospitalisation rates between the intervention and control groups at 6 months (16% vs

17.8% respectively; P¼ 0.68) or at 12 months (23.3% vs 31.6% respectively; P¼ 0.11). At 1 year, there were 68 total

hospitalisations (278 hospital days) in the CHW arm compared with 98 (414 hospital days) in the goal-setting arm

(P¼ 0.17)

There were no differences in the change in PA (P¼ 0.66) or changes in self-rated physical health (P¼ 0.67)
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Chang and Dai 2019). This is in line with the findings from

previous systematic reviews, which concluded that improving
PA and HL results in changes in patients’ behaviours (Taggart
et al. 2012; Lundell et al. 2015).

Nevertheless, the evaluation of the interaction of PA and HL
with self-management outcomes found a positive association
between self-management outcomes and PA and HL levels
(Ryvicker et al. 2013; Eikelenboom et al. 2016; Carroll et al.

2019; Kim and Utz 2019; Westland et al. 2020), in that patients
with low PA and HL levels benefited most from the interven-
tions. This finding is consistent with the currently emerging

evidence that suggests that PA and HL are essential factors to
ensure the success of self-management and should be combined
to further achieve improvements in long-term chronic disease

self-management outcomes (Smith et al. 2013; Yadav et al.

2019, 2020).
Our review further revealed that the interventions were not

associated with improved quality of life and hospital admis-

sions. This could be explained, in part, by the inability of some
interventions to successfully change patients’ activation levels
across the range of baseline PA levels. Thus, this highlights the

importance of providing intervention tailored to patients’ PA
levels (Adams 2010). This concurs with our previous systematic
review among COPD patients, which suggested that changing

self-efficacy is central to bringing about positive changes in end-
point outcomes (Hosseinzadeh and Shnaigat 2019). This further
highlights the need for long-term interventions to support

patients and achieve consistent and long-term benefits
(Hosseinzadeh and Shnaigat 2019).

To conclude, this review suggests that bothHL and PAhave a
major role in improving chronic diseases self-management

intervention outcomes. Future studies should address patients’
PA and HL levels to achieve long-term outcomes.

Limitations

This review has some limitations, including the inclusion of

different chronic diseases, which could have a direct effect on
the measured outcomes. In addition, conceptualisation of HL
was different in each RCT, and this is an issue for comparability.

Some studies focused on patients, whereas others were focused
on the practitioner and social levels. Many studies were based in
US, which may limit the generalisability of the results to other

countries. In addition, the populations of some studies were not
representative of the wider population, because some studies
had related to minority only and others had high minority
representations. Furthermore, there was variability in the

follow-up duration between studies.

Conclusion

HL- and PA-targeted chronic diseases self-management has

yielded moderate improvements in HL, PA and self-efficacy
levels. There were some improvements in physical activity and
mental health outcomes, and, interestingly, patients with low PA
levels gained the most benefits from the interventions. Future

studies should focus on using PA- and HL-tailored interventions
to further improve outcomes for patients with chronic disease.
Furthermore, there is a need to consider a comprehensive HL

tool measuring functional, communicative and critical HL to
obtain conclusive outcomes.
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