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Abstract

Background: Chronic kidney disease (CKD) is a complex health condition that pro-
foundly impacts an individual's general health and well-being throughout their entire
lifetime. People with CKD require the knowledge, confidence, and skills to actively
self-manage their health. This is referred to as patient activation. The efficacy of inter-

ventions to increase patient activation in the CKD population is unclear.

Aim: This study aimed to examine the effectiveness of patient activation interven-

tions on behavioral health-related outcomes among people with CKD stages 3-5.
Methods: A systematic review and meta-analysis of randomized controlled trials (RCTs)
of patients with CKD stages 3-5 was performed. MEDLINE, EMCARE, EMBASE, and
PsychINFO databases were searched between 2005 and February 2021. Risk of bias
was assessed using the Joanna Bridge Institute critical appraisal tool.

Results: Nineteen RCTs that enrolled 4414 participants were included for synthesis.
Only one RCT reported patient activation using the validated 13-item patient activa-
tion measure (PAM-13). Four studies demonstrated strong evidence that the inter-
vention group developed a higher level of self-management compared to the control
group (standardized mean differences [SMD] = 1.12, 95% Cl [0.36, 1.87], p = .004).
Eight RCTs led to a significant improvement in self-efficacy (SMD = 0.73, 95% CI
[0.39, 1.06], p<.0001). There was weak to no evidence on the effect of the strategies
shown on the physical component and mental components of health-related quality
of life, and medication adherence.

Linking Evidence to Action: This meta-analysis highlights the importance of includ-
ing tailored interventions using a cluster approach including patient education, goal
setting with individualized action plan, and problem-solving to engage patients to be

more actively involved in the self-management of their CKD.

KEYWORDS
behavioral change interventions, chronic kidney disease, chronic renal failure, patient
activation interventions, self-management, systematic review
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INTRODUCTION

Chronic kidney disease (CKD) affects over 500 million people and
accounts for approximately 850 million deaths every year worldwide
(Silva et al., 2016). Annual direct health cost for CKD is 85% higher
than those without CKD, and the costs also increase by CKD stage
(Wyld et al., 2014).

When CKD progresses to advanced stages, it is associated with
debilitating symptoms, increased morbidity and mortality, and re-
duced quality of life (Levin et al., 2017; Stenvinkel et al., 2020). When
people reach the most advanced stage, end-stage kidney disease,
they require renal replacement therapy (RRT), that is, dialysis or
transplantation, to reduce symptoms and sustain life.

There is increasing recognition of the potential benefits of
empowering people with CKD to self-manage their health to re-
duce modifiable risk factors and slow disease progression (Welch
et al., 2015). This ultimately reduces unnecessary healthcare uti-
lization costs and poor health outcomes, mainly from pateints to
effectly self-manage their CKD in response to medical recommen-
dations (Chen et al., 2011).

An important concept in self-management is self-efficacy, which
is defined as an individual's belief in their capacity to achieve a goal.
Self-efficacy reflects an individual's confidence in their ability to
exercise control over events that affect their lives (Bandura, 1997).
Self-efficacy is enhanced when patients succeed in solving
patient-identified problems and is associated with improved self-
management behaviors and medication adherence in people with
earlier stages of CKD (Bandura, 1997).

An important antecedent to self-management is patient acti-
vation (Hussein et al., 2022). Patient activation refers to the skills,
knowledge, and confidence that relate to the willingness and ability
of a person to manage their health (Hibbard et al., 2004). In 2004,
the 13-item patient activation measure (PAM-13) was developed and
psychometrically validated to measures a person's level of activation
(Hibbard et al., 2004).

Highly activated patients are more likely to participate in self-
management behaviors, have less unmet medical care needs, and
greater support from health professionals for self-management of
chronic conditions (Hibbard et al., 2004). Conversely, individuals
with lower level of activation are more likely to be hospitalized,
have poorer adherence to treatment, greater health costs (Johnson
et al., 2016), and have worse care experiences compared to those
with higher activation level (Zimbudzi et al., 2018).

Patient activation interventions focus specifically on an ap-
proach to improve patients' knowledge, confidence, and skills to
manage or change their health behavior (Hibbard et al., 2004).
For example, health coaching is an intervention tailored to the
individual to promote the behaviors that underpin activation or
engagement in their health care (Lunardi et al., 2021). In CKD,
interventions targeting behavioral change addressing education,
skill development, problem-solving, and peer support empow-
erment are believed to help patients make behavior changes,
increasing their activation level and self-efficacy to effectively
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self-manage their health (Kearns et al., 2020). Hibbard et al. (2015)
highlighted that the benefits of greater activation likely operate
through behaviors.

This systematic review aimed to measure the effectiveness
of patient activation interventions compared with usual care on
health-related behavior in people with CKD stages 3-5 not receiving
RRT. The primary outcome was patient activation. Secondary out-
comes were health-related behavioral outcomes: self-efficacy, self-
management, dietary and medication adherence, hospitalization and
emergency visit rates, health-related quality of life, and symptoms
burden.

METHODS
Study reporting and registration

The review protocol was registered with the International
Prospective Register of Systematic Reviews with registration num-
ber CRD42020205084 and published prospectively online in JBI
Evidence & Synthesis (Lunardi et al., 2021). This systematic review
adhered to the Preferred Reporting Items for Systematic Reviews
and Meta-analysis (PRISMA) guidelines (Page et al., 2021).

Eligibility criteria and outcomes

The population included adults (above 18 years of age) diagnosed
with advanced CKD (CKD stages 3-5), defined as a sustained de-
crease in eGFR to levels below 60 mL/min/1.73m? (Kidney Health
Australia, 2020). Studies with CKD patients receiving RRT, preg-
nant, or cognitively impaired with a functioning kidney transplant
were excluded. People with CKD stages 3-5 not receiving dialy-
sis were selected for this study because they have very different
health management (e.g., slowing disease progression to delay
dialysis) and intervention profiles to those with kidney failure re-
ceiving dialysis.

This review considered studies that measured the effect of
health-related behavioral change strategies on self-management.
Behavioral change strategies are defined as interventions aim-
ing to modify health-related behaviors to engage patients to be
actively involved in their health care (Kearns et al., 2020). These
interventions include motivational interviewing, health coach-
ing, goal setting, development of action plans and education.
Interventions delivered by health professionals, face-to-face or via
telephone, the web, group or individual, in outpatient renal clinic,
primary care or in the community, or a combination of these, were
included. Studies that used the standard or usual care as the com-
parator were included.

The primary outcome was patient activation as measured by
PAM-13. The secondary outcomes included health-related behav-
iors: self-care (CKD Self-Care Scale [CKD-SC]); self-management
(CKD Self-Management Instrument [CKD-SM]); self-efficacy
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(CKD Self-Efficacy Scale [CKD-SE]); dietary adherence and other

lifestyle behaviors (smoking cessation, exercise) measured by
self-reported questionaries; medication adherence (Morisky
Medication Adherence Scale [MMAS]); healthcare utilization (hos-
pital admission rates and emergency department visits); Health
Related Quality of Life (HRQoL; European Qol-5 Dimensions
[EQ5D] and the Kidney Disease Quality of Life Instrument
[KDQOL]); and symptom burden (Palliative Care Outcome Scale-
Renal Version [IPOS-Renal], Edmonton Symptom Assessment
System [ESAS]).

Literature search

A search strategy was carried out in two steps. First, all identi-
fied MeSH headings and key words were searched in MEDLINE,
EMBASE, EMCARE, and PsycINFO searching randomized con-
trolled trials (RCTs) published in English from 2004 to February
2021. The rationale to choose peer review articles from 2005 was
because the patient activation construct measured by the PAM-13
was first published in 2004. The second step was the screening for
title and abstract followed by full-text eligibility of the included
articles; this step finalized with the citation search of the eligible
articles.

Study selection

All identified citations were collated and uploaded into EndNote
X9 (Hupe, 2019) and then exported to COVIDENCE™, a web-based
software platform that streamlines the production of systematic re-
views, where duplicates were removed. Titles and abstracts were
screened against the inclusion criteria for the review by three re-
viewers (LL, PB, and RL) independently. Studies that did not meet
the eligibility criteria were excluded. Full text of the included articles
was read and compared against the eligibility criteria by three re-
viewers (LL, PB, and KH) independently. Full-text studies that did not
meet the inclusion criteria were excluded, and reasons for exclusion
were recorded (Appendix S1). Any disagreements between review-

ers were resolved through discussion between the three reviewers.

Data extraction

The principal investigator extracted data from all eligible studies.
The other three reviewers were allocated a subset of eligible studies
and extracted data from the allocated studies using a standardized
data extraction tool. A predefined dataset was collected for each
study consisting of study characteristics, patient's baseline char-
acteristics, intervention format, and delivery (Table 1). Outcomes
of significance to the review question and specific objectives are
shown in Appendix S1. Authors of articles were contacted for ad-
ditional data and clarification of discrepancies.

Assessment of risk of bias and certainty of evidence

Eligible studies were critically appraised by four authors (LL, PB, KH,
and AX) independently to assess the methodological quality and risk
of bias, using a Joanne Briggs Institute (JBI) critical appraisal tool
for RCTs (Tufanaru et al., 2017). Critical appraisal results are pre-
sented below and in narrative form. Three grades of study quality
were used: (1) low risk of bias was judged if the percentage of YES
responses were 267%; (2) moderate risk of bias was when the YES
responses were between 34%-and 66%; and (3) high risk of bias (in-
dicating low quality assessment) was achieved when percentage of
YES responses were <33% (Nick et al., 2021; Table 2).

The Grading of Recommendations, Assessment, Development,
and Evaluation (GRADE; GRADEpro Guideline Development Tool)
approach for determining the certainty of evidence was followed
and the Summary of Findings (SoF) was created using the GRADE-
pro software. The SoF provides a ranking of the quality of evidence
based on absolute risks for the intervention and control groups, es-
timates the relative risks, the limitations of the study, the directness,
consistency, heterogenicity, precision, and risk of publication bias in
the studies included (Table 3). Any disagreement was resolved by

consensus or by the decision of a third reviewer.

Data analysis

The primary outcome measure was patient activation level. There
were four secondary outcome measures: (1) self-management; (2)
self-efficacy; (3) health behaviors (medication adherence and di-
etary compliance); and (4) HRQoL. Meta-analysis was carried out
when there were more than two studies examining the same out-
come measure, using The Cochrane Collaboration Review Manager
(RevMan) 5.4.1.

For continuous outcomes (i.e., self-management), each outcome
measure was calculated by subtracting the baseline value from the
post-intervention value for each treatment group in each study.

The standard deviation (SD) for the change score of each treat-
ment group was imputed using SD of the baseline data, SD of the
posttreatment data, and assuming a correlation coefficient of 0.8.
Where median and interquartile range were reported for the base-
line and posttreatment data, they were converted into means and
SDs, considering the sample size as suggested by Wan et al. (2014).
Where standard error (SE) of the change score was reported for
each treatment group, SD was obtained by multiplying the square
root of the corresponding sample size with the SE.

In this review, often outcomes were measured using different
scales, which made direct comparison difficult. Standardized mean
difference (SMD) standardizes the treatment effect by between-
subject variation for each study, hence allowing comparison of treat-
ment effect on the same scale (Higgins et al., 2019), therefore was
chosen to be the effect measure.

Heterogeneity among the identified studies was assessed
for each meta-analysis in terms of the degree of heterogeneity,
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quantified by I2 and Chi-square test. When substantial heteroge-
neity was suggested (I? > 50% & p-value <.05 from the Chi-square
test), random effects model was used to estimate the average
effects of studies on each outcome. In addition to this, causes
for heterogeneity were explored by conducting subgroup anal-
ysis by prespecified variables based on clinical knowledge. They
were age (<50years & >50years), gender (male/female <50% &
>50%), education level of the participants (50% of the partici-
pants have education level > or <8 grade), duration of interven-
tion (<3 months & 3-6 months & 6-12months), and provider of
CKD patient activation interventions (single provider vs. multiple
provider).

Assessment of risk of publication bias was informed by the
Cochrane's Handbook for Systematic Reviews on Interventional
studies (Higgins et al., 2019). Publication bias arising from missing
results from identified studies was assessed by reporting the studies
with missing results and the nature of missing results when possi-
ble. Publication bias arising from unidentified studies was assessed
with respect to the search plan and funnel plots. Statistical tests for
publication bias were not performed due to the lack of power in the

present review.

RESULTS
Search results

From an initial 8210 articles identified, 19 RCTs were deemed rel-
evant to answer the research question, based on the inclusion and
exclusion criteria. Full search details are shown in Figure 1. These
articles were selected for retrieval, and further evaluation and meth-

odological assessment.

Trial and patient characteristics

A total of 19 articles were accepted for review. First authors were
from Australia (n = 4), China (n = 4), United States of America (n = 3),
Japan (n = 3), Netherland (nh = 2), United Kingdom (n = 1), Canada
(h = 1), and Vietnam (nh = 1).

The 19 studies considered in this review included data from
4414 participants. Sample sizes ranged from 12 to 2379 par-
ticipants. Two studies had less than 50 participants (Flesher
et al, 2011; Montoya et al., 2016); nine studies had between
50 and 100 (Campbell et al., 2008; Chen et al., 2011; Humalda
et al., 2020; Joboshi & Oka, 2017; Li et al., 2020; Tang et al., 2017;
Williams, Manias, Liew, et al.,, 2012; Williams, Manias, Walker,
& Gorelik, 2012); and eight had greater than 100 (Blakeman
et al.,, 2014; Chan et al., 2009; Meuleman et al., 2017; Nelson
et al., 2018; Nguyen et al., 2019; Tuot et al., 2019; Wu et al., 2018;
Yamagata et al., 2016). The average age of study participants was
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65years and 63% were male. Three studies were conducted in
populations with low socioeconomic disadvantage or people living
in deprived areas (Blakeman et al., 2014; Nelson et al., 2018; Tuot
et al., 2019) and one was conducted with culturally and linguisti-
cally diverse groups (Williams, Manias, Liew, et al., 2012) A sum-
mary of the participants, population sample, variables, measures
and outcomes of each study, and a summary of the methodology,
methods, intervention, setting, participants, and data analysis of

the included articles can be found in Table 1 and Appendix S1.

Risk-of-Bias assessment for included trials

Table 2 presents the quality assessment for the 19 included stud-
ies based on the JBI critical appraisal tool. Sixteen studies imple-
mented true randomization scheme, such as computer-generated
random number tables (Flesher et al., 2011; Li et al., 2020; Montoya
et al., 2016). Group allocation was concealed in 11 studies while the
implementation of allocation did not conceal or was unclear in eight
studies (Chen etal., 2011; Flesher etal., 2011; Humalda et al., 2020; Li
etal., 2020; Montoyaetal.,2016; Nelson etal.,2018; Tangetal., 2017,
Yamagata et al.,, 2016). Only two studies did not demonstrate
equivalency between groups at baseline (Li et al., 2020; Meuleman
et al., 2017). Assessors were blinded to treatment allocation in eight
studies; they were aware of the assignment status of participants in
six (Campbell et al., 2008; Flesher et al., 2011; Humalda et al., 2020;
Li et al., 2020; Nguyen et al., 2019; Tang et al., 2017) while blinding
of assessors was not mentioned in five studies (Chan et al., 2009;
Chen et al.,, 2011; Montoya et al., 2016; Tang et al., 2017; Yamagata
et al.,, 2016). In all studies, intervention and control group received
the same care and treatment other than the intervention. Intention-
to-treat analysis was reported in nine studies (Chan et al., 2009;
Humalda et al., 2020; Joboshi & Oka, 2017; Kelly et al., 2020; Nguyen
et al., 2019; Tuot et al., 2019; Williams, Manias, Liew, et al., 2012;
Williams, Manias, Walker, & Gorelik, 2012; Yamagata et al., 2016).
It was unclear or not reported in the other 10 studies. In all the in-
cluded studies, participants were analyzed in the groups to which
they were randomized, and outcomes measured in the same way
between groups. Outcomes were measured in a reliable way in 13
studies, while in six, the reliability of the measures used was unclear
or insufficiently described (Kelly et al., 2020; Li et al., 2020; Nelson
et al., 2018; Nguyen et al., 2019; Tang et al., 2017; Tuot et al., 2019),
inducing possible detection bias. Question 13, “Was the trial design
appropriate, and any deviations from the standard RCT design (indi-
vidual randomization, parallel groups) accounted for in the conduct
and analysis?” was not applicable as all studies in this systematic re-
view were parallel and individually randomized RCTs. Thirteen of 19
studies achieved high quality (low risk of bias; 267%) on critical ap-
praisal, three achieved between 34% and 66% indicating moderate
quality assessment (moderate risk of bias), and three achieved low-

quality assessment (<33%; high risk of bias).
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TABLE 1 Characteristics of the 19 Included RCTs.

Intervention
duration and
Study author/s and follow-up

country (months)

Blakeman 1/6
etal. (2014)

UK

Campbell 3/3
et al. (2008)

Australia

Chan et al. (2009) 3/24

China

Chen et al. (2011) 12/12

Taiwan

Flesher et al. (2011) 3/12
Canada

Humalda et al. (2020) 3/9
Dutch

Joboshi & Oka (2017)  3/3
JPN

Sample size
randomized

440

60

205

54

40

99

65

PATIENT ACTIVATION IN CHRONIC KIDNEY DISEASE

Intervention

format and
Participant characteristics delivery
IG CG Provider

SS analyzed 180 194 LHA
Mean Age<75 54.9 59.7
Male<75 54.9 59.7
Education> 8th 41.9 52

grade
White 98.1 99.1
Stage of CKD 3 3
SS analyzed 24 23 D
Mean age, year 71 68.5
Male 60.9 65.5
Stage of CKD 4-5 4-5
SS analyzed 84 83 MDT- led by
Mean age, year 64.4 65.4 diabetes team
Male 66 67
SS analyzed 27 27 MDT
Mean age, years 68 69
Male 55.6 55.6
Education>8th 29.6 29.6

grade
Stage of CKD 3-5 3-5
SS analyzed 23 17 MDT + physiologic
Mean age, year 63.4 63.4 and cook
Men o1 m educator
Asian >50%
CKD Stages 3-4 3-4
SS analyzed 45 44 Research nurses,
Mean age, year 56.6 58.2 lifestyle

coaches, and

Male 86 81.8 dietician
Education> 8th 41 43

grade
White 98 91
Stage of CKD 1-4 1-4
SS analyzed 32 29 N
Mean age, year 67 70
Male 311 32.8
African American 26.2 19.7
Hispanic 26.2 27.9
Stage of CKD 1-5 1-5
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Intervention format Setting-context Strategies included Comparator  Limitations
e Telephone support Primary care, where e Individualized care ~ Usual care Short follow-up, unblinded
e PLANS booklet: provides community participant plan trial, BP based on the
resources chosen (telephone e Motivational routine data collection
e Reading materials: kidney information interview) interview
guidebook e Goal setting
e Action plan
e Tailoring support
(coaching)
e Nutritional intervention Outpatient renal clinic e Motivational Usual care Small sample size, limited
e Telephone support (fortnight for the first first meeting, then interview outcomes assessed
month, then monthly) over the phone e Individualized
e Cooking class action plan
e Goal settings
e Tailoring support
e Structured care protocol with five defined Outpatient renal clinic e Tailored support Usual care Some patients in CG had
targets (BP, A1C, LDL, TG, and treatment the same standard of
with ACE inh and/or ARB care
e FTF and telephone support
e Book with predefined scheduled visits,
assessment items and treatment targets
e Self-management programs Outpatient renal clinic e Tailored education  Usual care Small sample size limited
e Health information, education (individualized depending on CKD 1 year follow-up,
lectures about renal health, nutrition, stage potential information
lifestyle, and nephrotoxin avoidance e Motivational contamination and the
+medication) interview lack of association of
e Monthly FTF meetings, bimonthly support o Tailored support SMS with secondary
group (5-10 participants) and weekly end points
telephone support
e Cooking and exercise program: Outpatient renal clinic e Tailored support Usual care Small size
e Four times weekly, cooking classes: 2h, 1h e Goal setting
shopping tour e Building
e Reading materials confidence in the
o 12weeks triweekly exercise class (1h) management of
o FTF their disease
e Action plan
e Web-based self-management Outpatient renal clinic e Tailored support Usual care Limited power, post-
e-coaching+modules e Motivational randomization loss to
e Home BP monitoring device interviewGoal follow-up, Hawthorne
e Group meetings setting effect, lack of dietary
e Telephone e Social data, and short-term
supportProblem follow-up
solving
o Self-efficacy
e Encourage Autonomous Self-Enrichment clinics or general e Goal setting to Usual care Short intervention period,

Program: participants' behavioral targets
including BP, medication, and nutritional
management

e Phone/email alternating with FTF interviews

hospitals that
specialized in
internal medicine
and urology

foster self-efficacy
Action plan
Tailored support
Motivational
interview

small sample

(Continues)
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TABLE 1 (Continued)

Study author/s and
country

Kelly et al. (2020)
Australia

Li et al. (2020)
Japan

Meuleman
et al. (2017)
Netherlands

Montoya et al. (2016)
USA

Nelson et al. (2018)
USA

Nguyen et al. (2019)
Vietnam

Intervention
duration and
follow-up
(months)

6/6

4/24

3/6

9/9

12/12

4/4

Sample size
randomized

80

60

138

30

125

135

PATIENT ACTIVATION IN CHRONIC KIDNEY DISEASE

Intervention

format and
Participant characteristics delivery
IG CG Provider

SS analyzed 38 38 D
Mean age, year 63 61
Male 63 61
White 35 29
Asian 2
European 2 0
Indigenous 1
Stage of CKD 3-4 3-4
SS analyzed 25 24 Researcher
Mean age, year 50.60 51.87
Male 68 79
Education>8th 100 93

grade
Stage of CKD 1-5 1-5
SS analyzed 67 71 Case manager
Mean age, year 55.6 54.7
Male 79 85
Education>8th 40 32

grade
Dutch 88% 93%
Stage of CKD 4 4
SS analyzed 13 13 MDT + NP
Mean age, year 68.3 67.9
Male 43.7 50
Education >8th 87.6 85.6

grade
African American 214 214
Hispanic 6.3 14.3
Caucasian 56.3 64.3
Stage of CKD 4 4
SS analyzed 48 50 N
Mean age, year 48 46
Male 58 51
Stage of CKD 1-3 1-3
SS analyzed 68 67 N
Mean age, year 48.8 48.9
Male 42.6 58.2
Education >8th 60 56

grade
Stage of CKD 3-5 3-5
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Intervention format

FTF assessment and then all participants
receive the ENTICE-CKD workbook designed
by a dietician.

Phase 1: individualized, telephone-based
coaching every 2weeks for 3 months and
weekly tailored text messages.

Phase 2: no further telephone coaching;

only text messages as phase 1 at different
frequency

Wearable device + health management
platform+social media support.

Education about self-management, diet, and
exercise

Self-management of sodium and BP
Lifestyle modifications

FTF (1h)

Exercise education

Monitor BP and sodium once a week for the
first 6weeks and then every 2-3weeks

Exercise education

6 months visits- each visit lasted 1.5-2 h.
Group visits (eightparticipants) PowerPoint
presentation.

First half of IG sessions are physiological
examination + second half CKD education.
Booklet provided to each patient with
personal medical data and each group visit
topic.

Home-based kidney care

FTF

Educational materials: pamphlets about

how to check BSL, BP, nutrition, smoking
cessation, exercise, alcohol consumption, and
coping with stress.

Discussion about weight loss

Community resources

Self-management intervention

CKD booklet “living with reduced kidney
function from KHA and living well with CKD
by American Kidney Fund.”

One FTF session (1 h) to increase self-
efficacy in CKD

-two follow-up sessions (20-30min) by phone
aiming to success in goal attainment and
support them with strategies (week 4 and 12)

Setting-context

Telehealth coaching
across three
tertiary hospitals in
Australia

Where patient chosen

Outpatient renal clinic

Outpatient renal clinic

Home base

Outpatient renal clinic

Strategies included

Tailored support by
phone
Motivational
interview

Goals settings
Action plan using a
workbook

Tailored support
Action plan

Motivational
interviewing
techniques

Setting goals
Strengthening
intrinsic motivation
and self-efficacy
Problem solving

Tailored support
using a notebook

Motivational
interviews

Goal settings
Action plan
Problem solving
Cultural social
activities

Tailored support
Motivational
interview

Goal setting:
Action plan

Comparator Limitations

Usual care Study designed to test
feasibility. As such,
dietary outcomes were
secondary outcomes.
Most participants
reported healthy
diet at baseline - this
reduced the potential
benefit from dietary
intervention

Usual care Small sample and
difference in
educational level
between groups at

baseline

Usual care Nonblinding, relatively
low response rate, and

missing data

Usual care Small size - lack of power

Usual care Small sample size, short
follow-up period, and
lack of tailored PA
score interventions.

A total of 22% of
those enrolled and
randomized did not
complete the 1 year
intervention

Blind outcome not
always possible, KIKS
Vietnamese version
has low reliability, short
duration, and small size

Usual care

(Continues)
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TABLE 1 (Continued)

Study author/s and
country

Tang et al. (2017)
China

Tuot et al. (2019)
us

Williams, Manias,

Liew, et al. (2012)

Australia

(Williams, Manias,
Walker, &
Gorelik, 2012)

Australia

Wu et al. (2018)
Taiwan

Intervention
duration and
follow-up
(months)

3/3

12/12

3/12

3/12

1/3

Sample size
randomized

90

137

78

87

112

PATIENT ACTIVATION IN CHRONIC KIDNEY DISEASE

Intervention

format and
Participant characteristics delivery
IG CG Provider

SS analyzed 42 42 NR
Mean age, year 46.26 43.90
Male 66.67 54.76
Education >8th 34 28

grade
Stage of CKD 1-3 1-3
Reg-Registry CKD Reg. SMS SMS+CKDReg CG Health coaches
SS analyzed 25 37 37 38
Mean age, year 60 57 56 56
Male 44 56.8 5.8 52.6
Limited Health 32 13.5 29.7 211

literacy
Black or African 32 46 32.4 42.3

American
Hispanic 44 35 35.1 36.5
Caucasian/white 4 8 13.5 6.6
Asian/Pacific 20 10.8 35.1 10.5

Islander
Stage of CKD 1-4 1-4 1-4 1-4
SS analyzed 8 21 N
Male 65.5 65.5
Stage of CKD 2-4 2-4
SS analyzed 36 39 N
Stage of CKD 2-5 2-5
SS analyzed 36 54 m”?
Mean age, year 67.82 71.73
Male 68.9 56.7
Education >8th 51.1 62.8

grade
Stage of CKD 3-5 3-5
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Intervention format

3X one-to-one exercise education (20-
30min) and guidance while patients were in
hospital

12 weeks home-based exercise

Telephone follow-up

Reading materials (log booklet about
advantages of exercise and goals)

Access to CKD Registry

CKD SMS Program-reading materials,
education about CKD (26 modules), and
phone-based training

Multifactorial intervention to improve
medication self-efficacy and adherence.
FTF and telehealth

Medication review

Education per person

Multifactorial intervention to improve
medication self-efficacy and adherence.
FTF and telehealth. Medicine review
Digital versatile Disk motivating
Fortnightly motivational interview (phone)
then at 12 weeks

Video (10 min last)

Group training about self-efficacy+ CKD
management

FTF group support (10-15 held, once/ month)
Efficacy-enhancing program

Telephone support

Setting-context

Primary clinic care
(general practice)

Outpatient renal clinic

Outpatient renal clinic

Outpatient renal clinic

Outpatient renal clinic

Strategies included

Tailored support
Motivational
interview

Goals settings
Action plan

Motivational
interview
Action plan

Motivational
interviewing
Tailored support

Motivational
interview
Tailored support
Goal settings
Action plan

Tailored support
Motivational
interview
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Comparator  Limitations

Usual care No direct supervision
for the home-
based exercise,
unknown long-term
results, frequent
communication
between researcher/
participants
may exerted a
psychologically
positive impact
and representative
population

Usual care Single health system

Usual care High attrition rate,
dropout rate dissimilar
characteristics
between groups, no CG
for Greek cohort, and
unpowered sample.
Instruments used may
not be sensitive to

CALD

Usual care Small sample size

Usual care Ninety participants from
a regional hospital, so
that the results cannot
be generalized. Short

follow-up

(Continues)
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TABLE 1 (Continued)

Intervention
Intervention

: format and
duration and Participant characteristics delivery
Study author/s and follow-up Sample size
country (months) randomized I1G CcG Provider
Yamagata 42/42 2379 IGC IGP CGC CGP MDT
etal. (2016) SS analyzed 23 1195 26 1184
Japan
Mean age, year 63 62
Male 71 72.8
Stage of CKD 1-4

Abbreviations: A/F, audit/feedback; CGC, control group cluster; CGP, control group patient; D, Dietician; DE, Diabetes Educator; FTF, face-to-face;
HC, healthy coping; HE, healthy eating; ICP, individualized care plans; IGC, Intervention group cluster; IGP, Intervention group patient; LHA, lay health
advisor; MD, Physician; MDT, multidisciplinary team; Meds, medications; N, Nurse; NR, not reported; PE, physical exercise; PS, problem solving; PT,
Physiotherapist; RCTs, randomized controlled trials; RR, reducing risks; SB, skill building; SM, self-monitoring; TBC, theory-based counseling; year, in
years.

TABLE 2 Critical appraisal results of eligible 19 RCTs studies.

Similarity
Randomization Concealment at baseline Participant's blind Deliver's blind  Assessor's blind

Study Q1 Q2 Q3 Q4 Q5 Q6
Blakeman et al. (2014) Yes Yes Yes No No Yes
Campbell et al. (2008) Yes Yes Yes No No No
Chan et al. (2009) Yes Yes Yes No No

Chen et al. (2011) Yes No Yes No No

Flesher et al. (2011) U U Yes No No No
Humalda et al. (2020) Yes No Yes No No No
Joboshi & Oka (2017) Yes Yes Yes No No No
Kelly et al. (2020) Yes Yes Yes No No Yes
Li et al. (2020) U U No No No No
Meuleman et al. (2017) Yes Yes No No No Yes
Montoya et al. (2016) U U Yes No No U
Nelson et al. (2018) Yes U Yes No No Yes
Nguyen et al. (2019) Yes Yes Yes No No No
Tang et al. (2017) Yes U Yes No No U
Tuot et al. (2019) Yes Yes Yes No No Yes
Williams, Manias, Liew, et al. (2012)  Yes Yes Yes No No Yes
Williams, Manias, Walker, & Yes Yes Yes No No Yes

Gorelik (2012)

Wau et al. (2018) Yes Yes Yes No No Yes
Yamagata et al. (2016) Yes U Yes No No U

Abbreviations: Q1, Was true randomization used for assignment of participants to treatment groups?; Q2, Was allocation to treatment groups
concealed?; Q3, Were treatment groups similar at baseline? Q4, Were participants blind to treatment assignment?; Q5, Were those delivering treatment
blind to treatment assignment?; Q6, Were outcome assessors blind to treatment assignment?; Q7, Were treatment groups treated identically other than
the intervention of interest?; Q8, Was follow-up complete, and if not, were strategies to address incomplete follow-up utilized?; Q10, Were outcomes
measured in the same way for treatment groups?; Q11, Were outcomes measured in a reliable way?; Q9, Were participants analyzed in the groups to
which they were randomized?; Q12, Was appropriate statistical analysis used?; U, Unclear.

@High quality (> or = 67%).

PMedium quality (34%-66%).

‘Low quality (<33%).
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Intervention format Setting-context Strategies included Comparator Limitations
e Patients—educational session (30 min x Primary care e Motivational Usual care No differences in the

3 months) for lifestyle modification + CKD. interview cumulative incidence of

Telephone support, reading materials. e Goals settings patients starting RRT
o GPs received data sheets to facilitate e Action plan or suffering CV events

reducing the gap between target and practice between groups

Outcomes Outcomes
Analyzed in the measure in the measured reliable

Treated identically  Follow-up randomized group  same way way Statistical analysis
Q7 Q8 Q9 Q10 Q11 Q12 Total %
Yes Yes u Yes Yes Yes 10/12  83°
Yes Yes u Yes Yes Yes 8/12 677
Yes Yes Yes Yes Yes Yes 10/12 83°
Yes Yes u Yes Yes Yes 8/12 677
Yes Yes U Yes Yes U 5/12  42°
Yes Yes Yes Yes Yes Yes 8/12  67°
Yes Yes YES YES YES YES 10/12  83°
Yes Yes Yes No u Yes 8/12  67°
Yes Yes V] No u Yes 4/12 33
Yes Yes u Yes Yes Yes 8/12  67°
Yes Yes u Yes u No 4/12 33°
Yes Yes u u u Yes 6/12  50°
Yes Yes YES NO u Yes 7/12  58°
u Yes u NO u Yes 4/12  33°
Yes Yes Yes No Yes Yes 9/12  75°
Yes Yes Yes Yes u Yes 9/12  75°
Yes No Yes Yes Yes Yes 9/12  75°
Yes Yes u Yes Yes Yes 9/12  75°

Yes Yes Yes Yes Yes Yes 8/12 67°
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TABLE 3 Summary of findings and certainty of evidence for selected outcomes.

Certainty assessment

N2 of studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations

Patient activation (assessed with: PAM-13)

1 Randomized trials Not serious Not serious Not serious Not serious Strong association

Self-management behavior

4 Randomized trials Not serious®  Very serious” Not serious Not serious Strong association

dose-response gradient

Self-efficacy behavior

9 Randomized trials Not serious®  Serious® Not serious Not serious None

Medication adherence behavior

3 Randomized trials Serious® Serious®® Not serious Serious® None

HRQoL mental component

7 Randomized trials Serious®“* Serious®? Not serious Serious®? All plausible residual
confounding
would reduce the
demonstrated effect

HRQoL physical component

7 Randomized trials Not serious Serious? Serious? Serious®? All plausible residual

confounding
would reduce the
demonstrated effect

Abbreviations: CI, confidence interval; MD, mean difference; SMD, standardized mean difference.

aStudies excluded from meta-analysis due to nonavailability of data.
PHigh heterogeneity.

‘There was inconsistency with some studies reporting effects in opposite directions. Quality of evidence downgraded by 1.

9High variability between studies.
¢Different outcome measure.

Grading of recommendations

Table 3 provides the GRADE assessment and summary of find-
ings for selected outcomes. The certainty of evidence was high for
three of the selected outcomes, moderate for one, and low for one
outcome.

Intervention characteristics

The length of the interventions varied from 1 month (Blakeman
et al.,, 2014; Wu et al., 2018) to 3months (Campbell et al., 2008;
Chan et al., 2009; Flesher et al., 2011; Humalda et al.,, 2020;
Joboshi & Oka, 2017; Meuleman et al.,, 2017; Tang et al., 2017;
Williams, Manias, Liew, et al., 2012; Williams, Manias, Walker,

& Gorelik, 2012), 4months (Li et al., 2020; Nguyen et al., 2019),
6months (Kelly et al., 2020), 9 months, (Montoya et al., 2016),
12months (Chen et al., 2011; Nelson et al., 2018; Tuot et al., 2019),
and 42 months (Yamagata et al., 2016). Three RCTs were conducted
in primary care (Blakeman et al., 2014; Tang et al., 2017; Yamagata
et al., 2016), 14 in outpatient renal clinic, and two in participant's
preferable location (home or outdoor). The most frequent behav-
ioral change strategies used to improve self-management were
tailored support (i.e., coaching [74%]), motivational interviewing
(74%), individualized care plans (63%), goal setting (63%), prob-
lem solving (16%), cultural social activities (11%), and building
confidence (5%). Seventeen studies addressed more than one
intervention, except two that addressed only one patient activa-
tion strategy (i.e., tailored support; Chan et al., 2009; Montoya
etal., 2016).
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No of patients
Relative

Patient activation intervention Usual care (95% ClI)
Only RCT that aims to examine

the efficacy of a home-based

kidney care program in Zuni

Indians with CKD stage 1-3

assessing patient activation

as a primary outcome using

PAM-13.
174 194 -
366 389 -
113 120 -
342 337 -
833 336 -

The effect of behavioral change strategies on
patient activation

The effect of behavioral change strategies on patient activation
score was found in one study. This study was conducted in USA in 98
rural adult indigenous Zuni peoples with CKD to measure the effi-
cacy of a home-based kidney care program (Nelson et al., 2018). The
intervention was delivered by community health representatives
providing education about risk factors to develop CKD and commu-
nity resources. This was delivered face-to-face and reading materials
were provided. Patient activation strategies including motivational
interviewing, goals settings, action plan, problem solving, and cul-
tural social activities were implemented. The primary outcome was
patient activation using PAM-13. This home-based program showed

a significant improvement in patient activation score (p <.001).
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Absolute (95% Cl) Certainty Importance
DDPD Important
High

SMD 1.12 higher DPODD Critical

(0.36 higher to 1.87 higher)  High

SMD 0.73 SD higher SPPO Critical

(0.39 higher to 1.06 higher) Moderate

SMD 0.02 SD more 5000 Important

(0.23 fewer to 0.28 more) Very low

SMD 3.14 SD higher DDEO0O Important

(0.82 higher to 5.46 higher)  Low

SMD 0.31 SD higher SPOO Important

(0.05 higher to 0.57 higher)  Low

The effect of behavioral change strategies on self-
management

The effect of health-related behavioral change strategies on pa-
tients' self-management were evaluated in seven of the 19 studies.
Three studies were not pooled for meta-analysis because of ab-
sence of data (Flesher et al., 2011; Joboshi & Oka, 2017; Montoya
et al., 2016). Flesher et al. (2011) did not report whether results were
positive or negative. Joboshi and Oka (2017) had positive results,
and the results in Montoya et al. (2016) were not statistically posi-
tive (Appendix S1). In the four studies included, the pooled SMD
was found to be 1.12 (95% Cl [0.36, 1.87], p = .004; Figure 2a).
Based on those four studies, the intervention groups increased self-
management compared to the control groups. The SMD showed

a large overall average effect (above 0.8; Bakker et al., 2019) on
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patients' self-management. There is a higher degree of heterogene-
ity (17 = 91%, p <.0001) within the four studies, and no prespecified
variables explained the high level of heterogeneity in the effects of

self-management (Appendix S1).

The effect of behavioral change strategies on
self- efficacy

The effect of health-related behavioral change strategies on patients'
self-efficacy were evaluated in nine studies. One study was excluded
because of absence of data (Williams, Manias, Liew, et al., 2012), and
one study had one of the three intervention arms relevant for this
study (Tuot et al., 2019). Based on the study not pooled for meta-
analysis (sample size of 78; Williams, Manias, Liew, et al., 2012), there
were no significant differences in medication self-efficacy between
the intervention and control groups at each data collection time point.
Pooled results showed that behavioral change strategies led to a sig-

nificant improvement in self-efficacy on average. The pooled SMD was

found to be 0.73 (95% CI [0.39, 1.06], p <.0001; Figure 2b). A high level
of heterogeneity was detected among the included studies (x? = 37.80
p<.00001, I? = 79%). The subgroup analysis indicated that duration of
intervention (<3 months, 3-6 months, > 6 months) explained heteroge-
neity. Heterogeneity within the studies that implement an intervention
of 3-6 months duration was 39%, and 6-12months was 27%; only one
study had a duration <3 months. The effect size pooled from studies
with an intervention between 3 and 6 months was SMD of 0.82, (95%
Cl [0.57, 1.07], p<.00001, ? = 39%; Appendix S1); and for the studies
with an intervention lasting for 6-12months was SMD of 0.17 (95% Cl
[-0.19, 1.53], p = .35, I? = 27%). Age, education, and provider did not
explain the heterogeneity.

The effect of behavioral change strategies on
medication adherence

Among the 19 RCT, the five studies (Blakeman et al., 2014; Nelson
et al., 2018; Tuot et al., 2019; Williams, Manias, Liew, et al., 2012;

[ Identification of studies via databases and alternative sources ]

]

Records identified from databases
(n=8210)
Emcare (n=1268)
Embase (n=2577)
Medline (n=2727)
PsychlInfo (n=1638)

Identification

Records removed before screening:

— |

Records screened for
“title and abstract”

. Duplicate via automation tool.
(n=2410)

Reports excluded (n=5763)
»| + Additional duplicates (n=78)

« |rrelevant study topics (n=5685)

Reports excluded (n=18)

* Incorrect study design (n = 5)

* RCT protocol (n =3)

* Incorrect population (n = 3)
Incorrect outcomes (n = 2)
Additional duplicates (n =2)

(n =5800)
o
=
!
»
Reports assessed for
“full-text eligibility”
(n=37)
— l
i
-] . . .
3 Studies included in review.
3
§ (n=19)
~—

No full paper (n=1)

*| « Notin English (n=1)
* Same study (n=1)

FIGURE 1 Flowchart search results and study selection and inclusions process.

FIGURE 2 Forest plot displaying the effect of behavioral change strategies compared with standard care on self-management, self-
efficacy, medication adherence, and health-related quality of life (Mental and physical components). Note. Forest plots displaying the

effect of behavioral change strategies compared with standard care in patients with chronic kidney disease stages 3-5 on Panel (a): Self-
management; Panel (b): Self-efficacy; Panel (c): Medication adherence; Panel (d): Physical component of health-related quality of life; and
Panel (e) Mental component of health-related quality of life. The x-axis represents mean differences or standard mean differences. The 95%
Cl for individual studies are represented by a horizontal line and by a diamond for pooled effect. IV, inverse variance; SD, standard deviation.
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@) Intervention group Control Group Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Humalda 2020 433 1389 36 0 107 36 251% 0.35[-0.12,081) T
Li 2020 128 495 25 -162 43 24 239% 0.61[0.04,1.19] —
Nguyen 2019 1286 9.01 68 -022 10 67 26.0% 1.37[0.99,1.74] i
Wu 2018 2287 886 45 321 954 67 250% 2.111.83,258] —
Total (95% Cl) 174 194 100.0% 1.12[0.36, 1.87] ST
Heterogeneity: Tau®= 0.54; Chi®= 31.87, df= 3 (P < 0.00001); F= 91% ?2 51 3 11 3
Test for overall effect Z= 2.89 (P = 0.004) control group intervention group
(b)
Intervention Group Control Group Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Random, 95% CI
Montoya 2016 A4 27 13 -03 264 13 82% -0.25[-1.03,0.52) —
Tout 2019SMS 04 127 37 025 109 38 115% 0.13[-0.33,0.58] o aa
Tout 2019 registry+SMS 08 1.08 37 025 109 38 11.4% 0.50 [0.04, 0.96] —
Joboshi 2017 376 639 32 -106 974 29 10.8% 0.58(0.07,1.10] =
Nguyen 2019 061 112 68 -002 094 67 126% 0.61 [0.26, 0.95] —_—
Li 2020 392 1862 25 -1208 177 24 10.0% 0.87[0.28, 1.45) —
Meuleman 2017 05 052 67 0 052 71 125% 0.96 [0.60, 1.31] —_—
Tang 2016 665 999 42 -372 68 42 113% 1.20[0.74,1.67) —_—
Wu 2018 8917 3963 45 2295 39.28 67 11.6% 1.671.23,2.11) =
Total (95% CI) 366 389 100.0% 0.73[0.39, 1.06] P
Heterogeneity: Tau®= 0.20; Chi*= 37.80, df= 8 (P < 0.00001); F= 79% 52 =1 13 %
Test for overall effect: Z= 4.25 (P < 0.0001) control group _ Intervention group
© Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Total  Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Nelson 2018 0.1 0.202213 50 48 42.2% <0.11[-0.51,0.29] —
Tout 2019SMS 0.12 0.249532 29 3% 21.7% 0.12[-0.37,0.61) T
Tout 2019 registry+SMS 0.12 0.239364 Kz} 3% 30.1% 0.12[-0.35,0.59) —
Total (95% CI) 13 120 1000%  0.02[0.23,0.28] ?
Heterogeneity: Chi2 = 0.75, df = 2 (P = 0.69); I = 0% 1 0% . 3 045 1
Test for overall effect: Z=0.17 (P = 0.86) control group  intervention group
d
( ) Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Total  Total Weight IV, Random, 95% CI IV, Random, 95% CI
Tout 2019registry+SMS PCS 013 0.2394111 37 36 130%  -0.13[-0.60,0.34) —r—
Tout 20198MS PCS -0.05 02495652 29 36 126%  -0.05[-054,044) —_—
Nelson 2018 PCS 011 02022394 50 48 148% 0.11 10.29,0.51) =1
Meuleman 2017 028 0.1744985 63 70 16.3% 0.28 [-0.06,0.62) e
Tang 2016 PCS 0.44 02208857 42 42 139% 0.44[0.01,087) ——
Nguyen 2019 PCS 05 01748312 68 67 16.2% 050(0.16,0.84) e
Humalda 2020 PHS 1.01 0.2367939 44 37 132% 1.01[055,1.47) s
Total (95% CI) 333 336 100.0% 0.31[0.05, 0.57] <
Heterogeneity. Tau*= 0.08; Chi*= 16.71, df= 6 (P = 0.01); F= 64% _#2 51 ‘¢ %
Testfor overall effect 7= 2.36 (P = 0.02) PC control group PC intervention group
©) Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference  SE Total  Total Weight IV, Random, 95% CI IV, Random, 95% CI
Tout 2019registry+SMS MCS -0.37 0.269 37 36 124% -0.37 10.90,0.16) ———
Tout 2019SMS MCS 025 025 37 36 131% -0.2510.74,0.24) e
Meuleman 2017 029 0175 63 70 159% 0.29-0.05,0.63) T
Nelson 2018 MCS 031 0203 50 48 148% 0.31(0.09,0.71) e ——
Tang 2016 MCS 051 0222 42 42 141% 0.51(0.07,0.95) s
Humalda 2020 MHS 072 0227 45 38 139% 0.72[0.28,1.16) ——
Nguyen 2013 MCS 077 0178 68 67 158% 0.77(0.42,1.12) e —
Total (95% CI) 342 337 100.0% 0.31[0.01,0.61] T
Heterogeneity Tau*= 0.12, Ch*= 21.81, df= 6 (P= 0.001), F=72% 1 _0:5 0;5 1
Testfor overall effect Z= 2.00 (P = 0.05) MC control group MC intervention group
Williams, Manias, Walker, & Gorelik, 2012) assessed medication adher- Three studies were not pooled in meta-analysis because of absence of
ence behavior reported similar results showing that there was no dif- data (Williams, Manias, Liew, et al., 2012) or using different outcome

ference post-interventions in medication adherence between groups. measure (Williams, Manias, Walker, & Gorelik, 2012). Two studies were
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pooled for meta-analysis (Tuot et al., 2019; Nelson et al., 2018); one of

the studies had two arms and interventions that were pooled for meta-
analysis. The studies pooled for meta-analysis measured medication
adherence using Morisky Medicine Adherence Scale. The pooled SMD
was found to be 0.02 (95% CI [-0.23, 0.28], p = .86; Figure 2c), which
provided little evidence that behavioral change strategies improved

medication adherence in studies that were meta-analyzed.

The effect of behavioral change strategies on HRQoL

The effect of health-related behavioral change strategies on pa-
tients' HRQoL were evaluated in 10 of the 19 RCTs included
(Blakeman et al., 2014; Campbell et al., 2008; Humalda et al., 2020;
Kelly et al., 2020; Meuleman et al., 2017; Nelson et al., 2018; Nguyen
et al.,, 2019; Tang et al., 2017; Tuot et al., 2019; Williams, Manias,
Liew, et al., 2012). Studies using scales measuring the mental and
physical components of HRQoL separately were included for meta-
analysis (Humalda et al., 2020; Meuleman et al., 2017; Nelson et al.,
2018; Nguyen et al., 2019; Tang et al., 2017; Tuot et al., 2019). Four
studies were not included for meta-analysis due to two reasons: (1)
two studies included the mental and physical components of HRQoL
separately but data were absent (Campbell et al., 2008; Williams,
Manias, Liew, et al., 2012); and (2) two studies did not measure
mental and physical components of HRQoL separately (Blakeman
et al., 2014; Kelly et al., 2020). Based on the studies not pooled for
meta-analysis, two showed no difference post-intervention between
groups (Kelly et al., 2020; Williams, Manias, Liew, et al., 2012), one
showed modest improvement in the intervention group, and one
showed clinical improvement on HRQoL in the intervention group
post-intervention (Campbell et al., 2008). Six studies, including one
with two arms and intervention, examining the mental and physi-
cal components of HRQoL were pooled for meta-analysis (Humalda
et al., 2020; Meuleman et al., 2017; Nelson et al., 2018; Nguyen
et al., 2019; Tang et al., 2017; Tuot et al., 2019).

Behavioral change strategies on physical component
on HRQoL

The SMD of the physical component of HRQoL (SMD of 0.31, 95%
Cl [0.05, 0.57], p = .02; Figure 2d), indicated a small overall average
effect (below 0.8; Bakker et al., 2019). The studies showed a moder-
ate degree of heterogeneity (I> = 64%, p<.01). Age, education, and

provider did not explain the heterogeneity.

Behavioral change strategies on mental component
on HRQoL

The overall average effect size on mental component of HRQoL was
0.3 with a (95% CI [-0.01, 0.61], p = .06), showing weak evidence for

the effect of intervention on the mental component of the HRQoL
(Figure 2e). The studies showed a moderate degree of heterogeneity
(1> = 75%, p = .0006). Age, education, and provider did not explain
the heterogeneity.

Other secondary outcomes

The following outcome measures were not meta-analyzed due to
the small number of articles examining different outcome measures
or missing summary data. Self-care behavior was measured in one
study (Blakeman et al. 2014), indicating that using a local community
resource with telephone guidance significantly increase patient's
levels of self-care activity in the intervention group compared to the
control group with an adjusted MD found to be 0.23 (95% CI [0.04,
0.41, p = .019]). Dietary adherence behavior was assessed in two
studies using different outcome measures (Campbell et al., 2008;
Kelly et al., 2020) showing opposite results. Other lifestyle be-
haviors (smoking cessation, exercise) were not examined in the 19
studies included. Symptom burden was assessed in one study (Wu
et al., 2018), showing a 50% reduction of the level of depression in
the intervention group compared with the control group. Healthcare
utilization was measured in five RCTs; all five studies lack data for
analysis (Blakeman et al., 2014; Flesher et al., 2011; Chan et al., 2009;
Chen et al., 2011; Yamagata et al., 2016).

DISCUSSION

In this systematic review and meta-analysis, we examined the ef-
fect of patient activation interventions on behavioral health-related
outcomes among people with CKD stages 3-5 who are not on dialy-
sis. Strong evidence for these interventions' ability to increase self-
management and self-efficacy was found, weak evidence was found
for improved HRQoL, and little evidence was found for improving
medication adherence. Research examining the effects of patient
activation interventions on health service utilization, self-care be-
havior, smoking, and dietary behaviors have been scarce.

A significant improvement in self-management behavior was
identified in our review. The studies included showed a multimodal
approach to improve this outcome; it was delivered face-to-face
(Flesher et al., 2011; Humalda et al., 2020; Joboshi & Oka, 2017;
Montoya et al., 2016; Nguyen et al., 2019; Wu et al., 2018); with
higher benefits when it was delivered in an interactive small group
training, in printed materials (Flesher et al., 2011; Li et al., 2020;
Montoya et al., 2016; Nguyen et al., 2019), via telephone or email
(Flesher et al., 2011; Humalda et al., 2020; Joboshi & Oka, 2017;
Li et al,, 2020; Montoya et al., 2016; Nguyen et al., 2019; Wu
et al., 2018), in digital (DVD and PowerPoint; Montoya et al., 2016;
Wu et al.,, 2018), and in web-based mechanisms (mobile application,
wearable device; Humalda et al., 2020; Li et al., 2020). All interven-
tions included patient education, goal setting with individualized
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action plan, and problem-solving with topics related not only to gen-
eral CKD knowledge (Humalda et al., 2020; Joboshi & Oka, 2017; Li
etal., 2020; Montoya et al., 2016; Nguyen et al., 2019), but also nutri-
tion (Flesher et al., 2011; Humalda et al., 2020; Joboshi & Oka, 2017;
Li et al., 2020), physical activity (Flesher et al., 2011; Li et al., 2020;
Montoya et al., 2016), symptom management (Nguyen et al., 2019),
and lifestyle changes (Flesher et al., 2011; Nguyen et al., 2019). This
demonstrates that a cluster approach should be considered when
developing new self-management interventions in this cohort.

We identified significant improvement in self-efficacy with strat-
egies associated with (1) small interactive weekly group (10-15 par-
ticipants) or individualized coaching using motivational interviews to
encourage participants to set personal goals followed with phone
calls; and (2) the higher overall effect on interventions delivered
between 3 and 6 months (to be more specific < 4months). The in-
tervention delivery mode varied between face-to-face coaching
plus telephone support (Joboshi & Oka, 2017; Nguyen et al., 2019;
Tang et al., 2017; Wu et al., 2018), telephone coaching only (Tuot
et al., 2019), face-to-face only (Montoya et al., 2016), or using wear-
able device with health management platform and social medical
support (Li et al., 2020). All studies used patient activating strat-
egies including tailored support, goals setting, action plans, and
problem-solving to enhance self-management, except one that did
not include participant's goal setting (Montoya et al., 2016). These
delivery modes and strategies can assist in the design of future self-
management interventions.

This review highlights the inherent difficulties in implement-
ing behavioral change strategies within disadvantaged populations
with low sociodemographic and economic circumstances (Blakeman
et al., 2014; Nelson et al., 2018; Tuot et al., 2019), health literacy
issues (Nelson et al., 2018), and language barriers (Williams, Manias,
Liew, et al., 2012). These individual variables can influence the effec-
tiveness of self-management behavioral interventions. Therefore,
some interventions may not have the same applicability between
different contexts or countries.

We found weak evidence that behavioral change strategies
improved the HRQOL compared to usual care in CKD non-dialysis
population, while Ahmadzadeh et al. (2017) demonstrated no ev-
idence of HRQoL with the implementation of a self-management
program in CKD populations undergoing dialysis. In contrast,
a meta-analysis published by Lee et al. (2016) demonstrated an
effective improvement in the mental component but no im-
provement in the physical component of patients' HRQoL with
the implementation of self-management programs in the CKD
population.

The estimated average effects on self-management, self-
efficacy, the mental and physical components of HRQolL, and
medication adherence obtained from the meta-analysis were con-
sidered with risk of publication bias. To start with, it was noted that
the one study excluded from the meta-analysis for self-efficacy
did not obtain a positive result. Had this study been included, the

estimated average effect for self-efficacy would have shifted to
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FIGURE 3 Funnel plot displaying the effect of behavioral change
strategies compared with standard care on self-efficacy, mental

and physical components of health-related quality of life. Note.
Funnel plots displaying the effect of behavioral change strategies
compared with standard care on Panel (a): Self-efficacy; Panel

(b): Mental component of health-related quality of Life; Panel (c):
Mental and physical component of health-related quality of life.

null. However, given the large effect size on self-efficacy and that
only one identified study was excluded, it is unlikely that the av-
erage effect would be explained away completely. The funnel plot
for self-efficacy (Figure 3) suggested that studies not identified by
the review appeared to be small studies with large effect, which
is an uncommon reason for not publishing (Higgins et al., 2019).
In short, it is concluded that average effect of behavior change
strategies on self-efficacy is robust.

The meta-analysis provided evidence that behavioral
change strategies improve self-management. The three stud-

ies excluded from the meta-analysis reported mixed effects on
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self-management. For this very reason, including the results from
the three studies is unlikely to change the conclusion around self-
management. Assessing publication bias arising from unidentified
studies is somewhat difficult for self-management. For example,
assessing asymmetry of the funnel plot is limited by the small num-
ber of studies (Figure 3). However, a comprehensive search plan
was conducted in this review, which should have reduced publi-
cation bias.

We found weak to no evidence for the effect of behavioral
change strategies on HRQoL components and medication adher-
ence from the meta-analysis. And studies excluded from these meta-
analyses also reported a lack of evidence. Therefore, publication
bias related to missing results from identified studies was unlikely
for these outcomes. The funnel plots for HRQoL components were
asymmetrical, but like self-efficacy, missing studies are likely to be
small studies with large effect sizes (Figure 3). Therefore, it is con-
cluded that behavioral change strategies have little effect on HRQoL
and self-management.

Overall, there was moderate to strong evidence to support the
effectiveness of behavioral change strategies in improving self-
management behavior perception of self-efficacy. There was weak
evidence in the physical and mental components of HRQoL; and
a lack of evidence to support the effectiveness of medication ad-
herence among the CKD patients in stage 3-5 participants. One
isolated individual strategy may not be sufficient to influence
health-related behavioral outcomes and the following strategies
can be recommended to improve health-related behavioral out-
comes to CKD stages 3-5 population: (1) develop an individual-
ized care plan; (2) renal education including discussion scenarios
to increase knowledge and showing how to perform the task via
health coaching with motivational interviews (personalized or in
a group) to improve participant's skills in self-management behav-
ior; (3) goal setting with a systematic follow-up to assist patients
to improve the skills to maintain life changes needed and handle
health-related complications; and (4) tailored support (coaching) to
help patients build confidence in how to do the task and follow
healthcare recommendations. However, the common denominator
between the behavioral change strategies that showed significant
improvement in self-management and perception of self-efficacy
to manage CKD were goal setting and tailored support, also known
as coaching.

Limitations

The limitations in this study were as follows: (1) only one RCT was
found to assess patient activation using PAM-13; given this was
a possible outcome, we chose to include the secondary health-
related behavioral outcomes of aligned concepts that included
self-care, self-management, self-efficacy, medication adherence,
healthcare utilization, health-related quality of life, and symp-

tom burden; (2) English only studies were included; hence, some

relevant non-English articles may have been missed; (3) due to the
nature of the interventions, blinding of participants and assessors
was not possible in most of the studies; and (4) it is unknown if
this review has failed to include eligible studies despite the com-
prehensive search plan. It is a limitation of the review that trial
registrations were not searched. Despite these limitations, this
review provides a reference base for implementing health-related
behavioral change interventions in the context of advanced CKD.

This study has several strengths. First, this is the first system-
atic review of evidence on patient activation interventions on
health-related behavioral outcomes in the CKD population. Second,
the systematic methodology using validated systematic and meta-
analysis tools and methods contributed to the validity, reliability,
and replicability of this study. Third, the protocol for this systematic
review was registered with the International Prospective Register
of Systematic Reviews and published prospectively online in JBI
Evidence and Synthesis (Lunardi et al., 2021).

CONCLUSION

In summary, our systematic review suggested that patient activa-
tion interventions are effective in improving self-management and
self-efficacy when they are tailored and interactive. Effective inter-
ventions include small groups using motivational interviews to en-
courage participants to set personal goals, individualized coaching
in-person, and over-the-phone coaching for 6 months. We recom-
mend researching patient activation interventions as an effective

strategy for improving health-related behaviors.

Linking evidence to action

e For people living with chronic kidney disease, behavioral change
interventions have a beneficial effect on self-management and
self-efficacy but not on HRQoL and medication adherence.

e Tailored interventions in small groups or individualized coaching
followed by in-person or over the phone for up to 6 months of
duration improve self-efficacy.

e A cluster approach including patient education, goal setting with
individualized action plan, and problem-solving, should be consid-
ered when developing a health-related behavioral change inter-
vention in CKD population.

e CKD patient activation interventions can be tailored to the level
of the patient to improve engagement in their health care and
monitored regularly to adjust the intervention according to the

activation level.
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