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Summary

Chronic disease self-management is the establishment and maintenance of behaviors needed to
be an active participant in one’s health care and experience the best health outcomes. Kidney
disease self-management behaviors to slow disease progression include engaging in exercise

or physical activity; adhering to a diet low in sodium, potassium, and phosphorus; monitoring
laboratory parameters; managing complex medication regimens; coping with disease-related
emotional distress; and communicating effectively with providers. Durable behavior change has
been difficult to achieve in kidney disease, in part because of an incomplete understanding

of the multilevel factors determining chronic disease self-management in this patient group.

The biopsychosocial model of chronic illness care posits that an individual’s health outcomes
result from biological, psychological, social, and environmental factors as part of a multilevel
systems hierarchy. Although this theoretical model has been used to comprehensively identify
factors driving self-management in other chronic conditions, it has been applied infrequently to
behavioral interventions in kidney disease. In this scoping review, we apply the biopsychosocial
model of health to identify individual, interpersonal, and systems-level drivers of kidney disease
self-management behaviors. We further highlight factors that may serve as novel, impactful targets
of theory-based behavioral interventions to understand and sustain behavior change in kidney
disease.
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Successful disease self-management requires patients to acquire and maintain the
knowledge, skills, and confidence to manage the symptoms, treatments, and psychological
consequences of a chronic health condition.? Supporting effective self-management
behaviors is prioritized by patients living with chronic disease as well as by research and
policy organizations.2 The Institute of Medicine’s “New Report on Living Well with Chronic
IlIness” emphasizes self-management programs as a means to foster partnerships between
patients, providers, and health systems to empower patients to become active participants in
their care.3

As evidenced by both qualitative and quantitative analyses, kidney disease self-management
is burdensome. Adults living with kidney disease must adhere to complex dietary
restrictions, are prescribed an average of nine daily medications, manage numerous
comorbid medical conditions, attend frequent medical visits with multiple providers,

and manage emotional distress. This occurs commonly in the context of age-accelerated
cognitive and functional decline.*-? Self-management interventions in kidney disease have
shown mixed efficacy on clinically meaningful outcomes, including blood pressure and
hemoglobin Alc control, urinary sodium excretion, and health care utilization.10-18

Factors contributing to the unclear benefits of current kidney disease self-management
interventions include not being informed by an underlying theoretical model, not
recognizing or adapting to biological factors such as cognitive and functional decline, and
not accounting for social and environmental drivers of self-management. Thus, facilitating
promotion of favorable kidney disease self-management behaviors to reduce disease
progression and improve health outcomes across settings has been difficult to achieve.
Because Medicare spending related to management of chronic kidney disease (CKD) and
kidney failure exceeded $120 billion in 2017, developing effective programs to empower
patients to self-manage their disease remains of utmost importance.1® Research in this
field calls for a paired personalized and systems-based approach to both general health
and kidney disease self-management.20-21 Thus, there is an unmet need to contextualize
self-management within an individual’s social and economic environment.22:23

The biopsychosocial model of chronic illness care acknowledges that an individual’s

health outcomes result from an intricate blend of biological, psychological, social, and
environmental factors as part of a systems hierarchy.24 Although this model has been
applied to understand more comprehensively the drivers of chronic disease self-management
in chronic conditions such as human immunodeficiency virus and diabetes mellitus,

the biopsychosocial model of health has not been used routinely to form the basis

of behavioral interventions in kidney disease populations.25:26 In this scoping review,

we identify individual, interpersonal, and social/environmental factors associated with
disease self-management behaviors in kidney disease populations organized according

to the biopsychosocial model. We propose that using this model to identify drivers of
self-management will allow for a person-centered, comprehensive understanding of self-
management in this patient population, and identify impactful, underinvestigated factors and
effect modifiers that need to be addressed as part of interventions to foster durable behavior
change in kidney disease.
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We adhered to the Preferred Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews checklist to conduct this scoping review.2’ We conducted
an online search from November 2020 to February 2021 using MEDLINE, EMBASE,
PsycINFO, PubMed, Ovid, and CINAHL to determine factors associated with any of

the following kidney disease self-management behaviors: exercise or physical activity,
medication adherence, visit adherence, diet control, emotion management, laboratory self-
monitoring, communication with providers, or a self-reported summary scale of any of the
aforementioned behaviors. Key words were as follows: “‘self-management” AND ‘kidney,
“kidney adherence,” “kidney exercise,” “kidney depressive OR mood,” “kidney medication
management,” “kidney diet adherence,” “kidney coping,” and “kidney behaviors.” Studies
were considered eligible from any date range and if written in English and conducted
among individuals age 18 years or older. Both quantitative and qualitative analyses

were included, and studies across all kidney disease subpopulations (CKD, hemodialysis,
peritoneal dialysis, and transplantation) were included. We organized determinants of

each self-management behavior using a biopsychosocial model and separated results

into biological, psychological, and social and environmental factors. We also collected
information regarding the investigation’s study design, sample size, type of kidney disease
subpopulation examined, self-management behavior or behaviors studied, and effect sizes of
each biopsychosocial factor on self-management, if reported.

Tables 1, 2, and 3 summarize the quantitative and qualitative evidence related to individual,
interpersonal, and systems-level determinants of kidney disease self-management organized
using a biopsychosocial framework. Figure 1 outlines the hypothesized associations between
each determinant and kidney disease self-management, and a summary and narrative
overview of the findings is described later.

BIOLOGICAL DRIVERS OF KIDNEY DISEASE SELF-MANAGEMENT
BEHAVIORS

Age

Age is a biological factor that has demonstrated associations with frequency of successful
health behaviors in kidney disease. Older adults with kidney disease face significant self-
management challenges owing to multi-morbidity and its associated polypharmacy.*-2
Despite this, most evidence supports that older adults engage more frequently and
successfully in kidney disease self-management behaviors. In a cross-sectional study of
101 patients in Taiwan who were within 5 years of a kidney transplant, older age had
moderate, positive correlations with the frequency of monitoring for transplant rejection,
medication adherence, and exercise (r = 0.39, 0.27, and 0.46, respectively).28 According to
the investigators, participants’ proximity to receipt of their kidney transplants and higher
educational attainment may have partially explained these observations. Similarly, among
410 Taiwanese patients living with CKD, those older than age 65 years (compared with
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those who were age 44 years) reported an increased frequency of self-reported kidney
disease self-management behaviors.2

Just as older adults have been found to engage more frequently in health behaviors in
kidney disease, so have younger adults shown a decreased frequency of health engagement,
particularly with regard to fluid management in hemodialysis. Among 122 patients across
13 dialysis centers in the northeastern United States, younger participants were found

to have a higher interdialytic weight gain as well as a higher median sodium intake.3°
Among 188 participants receiving hemodialysis in Malaysia, younger age was associated
with self-reported fluid, dietary, and medication nonadherence.3! Similarly, among 50
patients receiving hemodialysis in Ireland, younger age was associated independently with
greater intradialytic weight gain after adjustments for depressive symptoms, anxious mood,
serum phosphorus, and physical symptom burden.32 Younger age correlated with both the
frequency and degree of dietary and fluid nonadherence in a multicenter study across
Belgium and Germany.32 Among 100 patients receiving hemodialysis in the United States,
every 1-year increase in age increased the likelihood of serologic evidence of kidney diet
adherence (measured by increased blood urea nitrogen, potassium, or phosphorus) by 5%.34
Age also was associated with improved adherence to fluid restriction in a study of 107
patients receiving hemodialysis (odds ratio [OR], 1.08; 95% ClI, 1.01-1.14).35

A smaller body of evidence supports that age has an inverse relationship with successful
health behavior engagement in kidney disease. In a cross-sectional analyses of kidney
transplant recipients, older age was associated independently with lower scores on

a summary scale of frequency of kidney disease self-management and self-reported
immunosuppressant adherence, respectively.36:37 In two studies using wearable devices to
measure physical activity, older age was associated with less time spent doing moderate-
to-vigorous physical activity among patients who were receiving hemodialysis or who

had received a kidney transplant (OR, 5.80; 95% confidence interval [CI], 1.11-30.19;
unstandardized S, —0.48 min/d; 95% CI —0.75-0.22, respectively).38:39 Finally, in one of the
few studies to examine self-management in peritoneal dialysis, participants who were older
reported less overall participation in self-management behaviors.40

The mechanisms that explain the aforementioned age-related differences in the frequency of
kidney disease self-management behavior frequency are underinvestigated. Aging in kidney
disease is associated with such physiologic changes as increased cerebrovascular burden and
alterations in muscle composition.82 Furthermore, the length of time that an individual has
lived with a disease has been shown to be associated with a greater frequency of behavioral
engagement in chronic illness.! The psychological adjustments that accompany living with
a chronic illness over time may in part explain why older adults with kidney disease seem to
engage more successfully in disease management behaviors.

Physical fatigue and frailty

Fatigue, a complex construct caused by a combination of biological and psychological
factors, has been identified as a barrier to kidney disease self-management behaviors in
multiple studies.2 The most robust evidence for the effects of fatigue on kidney disease
self-management behaviors is within the context of exercise frequency and physical activity.
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In two qualitative analyses among patients receiving hemodialysis, physical weakness and
feelings of tiredness were major barriers to engagement in low-impact physical activity.43:44
In a survey-based ranking study of 78 patients receiving hemodialysis, feeling “too tired”
was the most predominant barrier to physical activity (40%).4° In a study of 100 patients
receiving hemodialysis, most participants reported fatigue on both dialysis and nondialysis
days (67% and 40%, respectively) as the primary barriers to physical activity.1> Similar
frequencies of fatigue were reported as barriers to physical activity in studies of patients
receiving hemodialysis in Italy, Jordan, and the United States.16-18:46:47

We were unable to identify studies that examined associations between objective physiologic
assessments such as shrinkage and grip strength (such as is included in the Fried Frailty
Index) and kidney disease self-management behaviors, despite the prevalence and prognostic
significance of frailty in kidney disease.#849 Evidence does support, however, that patient-
reported functional impairment may affect physical activity levels in kidney disease. A
prospective study of 72 patients receiving dialysis found that frailty, as measured by the
Canadian Study of Health and Aging Scale, was associated by decreased adherence to
physical activity.50 Finally, in a systematic review and meta-analysis of 21 studies among
patients receiving hemodialysis, patient-reported muscle strength and physical fatigue were
correlated moderately with physical activity levels.> Notably, patients’ median ages in

these studies ranged from 48 to 75 years, suggesting that patient perceptions of physical
weakness may be independent of age-related functional decline among those with end-stage
kidney disease receiving hemodialysis. Future research is needed to determine whether
patient-reported perceptions of fatigue and functional decline are associated more strongly
with kidney disease self-management behaviors compared with physiologic performance
measures.

Cognitive impairment

In addition to experiences of fatigue, patients with kidney disease also face age-accelerated
cognitive decline. Cognitive impairment has been shown to worsen with estimated
glomerular filtration rate decline and after hemodialysis initiation.52-54 The effect of specific
cognitive deficits such as inattention, memory impairment, and an inability to plan and
problem solve on kidney disease self-management behaviors remains underinvestigated.
Some qualitative and quantitative studies identify patient reports of forgetfulness and
memory problems as barriers to medication adherence.

Among 256 patients with CKD in Ethiopia and 188 patients receiving hemodialysis in
Malaysia, forgetfulness was the primary barrier to medication adherence.31:55 In three
qualitative studies among kidney transplant recipients of all ages, patients described
forgetfulness as one of the main reason for missed medication doses.>6-5¢ Among 19
patients who successfully maintained a kidney transplant for 25 years, using reminder
messages, establishing daily routines, and cultivating problem-solving skills were key
facilitators of medication adherence.9 In another study of 82 individuals who were within 2
months of receiving a kidney transplant, participants described organizing medications into
pill boxes, maintaining a routine schedule of taking medication, and relying on friends and
family to provide reminders.% Given the prevalence of age-accelerated cognitive declines in
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kidney disease populations, whether impairments in attention, planning, or problem solving
affect specific kidney disease self-management behaviors or kidney outcomes warrants
further rigorous investigation.

PSYCHOLOGICAL DRIVERS OF KIDNEY DISEASE SELF-MANAGEMENT
BEHAVIORS

Health literacy and perceived kidney knowledge

Health literacy generally is defined as the personal, cognitive, and social skills needed

for an individual to gain access to, understand, and use information for knowledge,

health promotion, and maintenance of well-being.1 Some evidence supports that health
literacy, measured subjectively using patient-reported scales, has modest effects on kidney
disease self-management behaviors related to adherence. In two studies of kidney transplant
recipients, health literacy was associated with better adherence to immunosuppressants,
measured by either self-report or serologic level.52:63 Among 260 patients receiving
hemodialysis, lower health literacy was associated independently with a greater frequency
of missed dialysis treatments (missed treatment, 0.6% versus 0.3%; adjusted incidence rate
ratio, 2.14; 95% CI, 1.10-4.17) at the 2-year follow-up evaluation.* However, among
Taiwanese patients with CKD, health literacy only explained 5.5% of the variance in

a summary scale of kidney disease self-management behaviors, suggesting that other
factors may affect self-management tasks more significantly that are associated with higher
logistical demands.3’

Knowledge refers to having a theoretical and practical understanding of a subject through
experience and education.8° Having the ability to read, understand, and use alphabetic and
numeric information are key components of objective knowledge. Perceived knowledge
refers to one’s self-assessment or feeling of knowing information.56 Evidence supports
that perceived kidney disease—related knowledge is associated with self-management
behaviors specific to kidney health. A lack of understanding of the meaning and impact

of estimations of glomerular filtration rate, a lack of knowledge related to the purpose of
specific medications, and misunderstanding dietary requirements each have been identified
qualitatively as barriers to kidney disease self-management in CKD populations.6”=70 In an
interview study of 20 patients with a kidney transplant and eight transplant nephrologists,
both knowledge of importance of medications to preserve kidney function and prevent
transplant rejection emerged as facilitators of self-management behaviors.”* A lack of
knowledge related to prognosis emerged as a strong barrier to emotion management and
adaptive coping among patients living with CKD as well as those who had received kidney
transplants.”.7273 Among 276 patients, with more than 50 of them receiving hemodialysis,
those who reported dietary adherence also reported higher knowledge about foods specific
to a kidney diet (OR, 1.09; 95% Cl, 1.00-1.19).74 Among 401 participants with CKD,
perceived Kidney disease knowledge, although not health literacy, was associated with
kidney disease self-management behaviors.”

A lack of knowledge related to benefits of exercise has emerged qualitatively and
quantitively as a key barrier to kidney disease self-management. In a study of 50 patients
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receiving hemodialysis, 16% reported a lack of knowledge related to the benefits of
exercise.*3 In a qualitative study of 15 dialysis unit staff, allied health professionals
perceived that a lack of knowledge related to exercise was a major barrier to patient
engagement in physical activity.’ In a study of 274 patients from 10 different dialysis

units, 30% to 50% of participants answered incorrectly when responding to questions related
to the benefits of exercise on kidney health.”® In addition to examining the effects of health
literacy on other kidney disease self-management behaviors, such as laboratory disease
self-monitoring, more research is needed to determine which behavior is more impacted by
more accurate and robust knowledge acquisition.

Depressive symptoms

Depressive symptoms are the most frequently studied form of psychopathology in patients
living with kidney disease. Prevalence estimates of depressive symptoms among individuals
with kidney disease range from 10% to 30%. Qualitative and quantitative evidence supports
that depressive symptoms moderately correlate with self-management behaviors across
kidney disease subpopulations.’”L:”7 In a cross-sectional analysis of 483 patients in China
who received kidney transplants, depressive symptoms had small but statistically significant
negative correlations with patients’ report of frequency of self-management behaviors (r?
=-0.16).78 That is to say, patients who reported more frequent depressive symptoms also
reported fewer successful self-management behaviors. In a study of 100 patients receiving
hemodialysis, a one-unit increase in depressive symptoms on a scale was associated with
more than double the risk for nonadherence to fluid restriction and dietary control.33 A
decreased frequency of depressive symptoms also was associated with improved adherence
to fluid restriction in a study of 107 patients receiving hemodialysis (OR, 0.82; 95%

Cl, 0.67-0.99), although this association weakened when self-efficacy was added to the
model.3® In 65 patients receiving dialysis, depressive symptoms accounted for an additional
12% (beyond gender and use of dialysis versus transplant) of the variance in medication
adherence.”” Among 29 individuals with CKD and diabetes, depressive symptom severity
measured by the Beck Depression Inventory (BDI) correlated moderately with various
self-management behaviors.”® Feeling worthless, as reported on the BDI, correlated with a
decreased frequency of blood sugar checks (r = —0.42), agitation correlated with a decreased
frequency of fruit and vegetable intake (r = —0.38), and reports of sadness correlated with

a decreased frequency of foot-washing and exercise (r = -0.38, r = —0.40, respectively).
Notably, those self-management behaviors that could have been affected by fatigue had

the strongest correlations with the overall BDI score. Effects of depressive symptoms on
patient experiences of fatigue may further explain the results of studies examining barriers to
physical activity. Depressed mood has been reported by dialysis unit staff as a likely barrier
to patient engagement in physical activity.*” Depressive symptoms also were associated
significantly with higher odds of physical inactivity in another study on hemodialysis

after adjusting for age and sex (OR, 2.59; 95% ClI, 1.10-6.09).18 Future investigations

may benefit from studies that identify the differential effects of depressive symptoms and
patients’ perceptions of fatigue on kidney disease self-management behaviors.
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Spiritual well-being

Spiritual well-being, or the ability to integrate meaning and purpose in life through
connectedness with the self or a power external to oneself, is an understudied but potentially
impactful driver of kidney disease self-management.8? In a study of 76,443 adults in the
Southern Community Cohort Study, spirituality among black participants resulted in a
20% decreased risk of end-stage kidney disease despite adjustments for differences in age,
income, sex, frequency of depressive symptoms, and size of social network.81 Belief in a
higher power facilitated self-management in a study of patients who had received kidney
transplants, and turning to spirituality to cope frequently was emphasized as a facilitator of
emotion management among older adults living with CKD.”:"1 Among patients receiving
hemodialysis who were awaiting a kidney transplant, spirituality was reported as a source
of confidence when engaging in physical activity.82 Because evidence supports adults in
the United States who are older, multimorbid, and who report limited economic resources
frequently turn to spirituality to cope, examining the salutatory effects of spirituality on
kidney disease self-management may be an impactful component of the biopsychosocial
model of chronic illness care that has yet to be assiduously investigated in kidney disease
self-management research.83

Self-Efficacy, Motivation, and Patient Activation

Self-efficacy, or one’s confidence in the ability to execute a task, is one of the most
impactful drivers of self-management behaviors across kidney disease populations.84
Patients with kidney disease and their caregivers consistently report that an individual’s
belief in their own abilities is requisite to successful self-management.# In a systematic
review and thematic synthesis of 50 qualitative studies conducted among individuals who
had received a kidney transplant, self-efficacy was identified as a key driver of numerous
disease self-management behaviors.8® These included mastering complex tasks, cultivating
problem-solving skills, and fostering adaptive coping behaviors. In a cross-sectional analysis
of 174 patients with CKD, self-efficacy was associated significantly with improved patient
perceptions of a therapeutic alliance with providers and medication adherence, even after
adjusting for demographics and clinical characteristics.86 Self-efficacy correlated positively
with self-reported engagement in physical activity among 50 patients receiving hemodialysis
(r = 0.40).46

The significance of self-efficacy on kidney disease self-management has been shown further
in two studies that used structural equation modeling, a multivariate statistical technique
that uses factor analysis and multiple regression to analyze structural associations between
latent and measured variables.8” When using structural equation modeling to characterize
the direction and strength of associations between self-efficacy, neurocognitive deficits, and
depressive symptoms on medication adherence among patients with a kidney transplant,
self-efficacy continued to have direct effects on medication adherence. Neurocognitive
abilities and depressive symptom effects on medication adherence were indirect.88 Self-
efficacy also has been shown to mediate the relationship between kidney knowledge and
self-management behaviors in patients living with CKD receiving hemodialysis.8%:9° Given
this evidence, self-efficacy and related constructs likely need to be requisite targets of
behavioral interventions in kidney disease.
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In addition to self-efficacy, motivation also has been found to facilitate certain kidney
disease self-management behaviors. In a small study of older adults receiving hemodialysis,
level of motivation emerged as a strong determinant of engaging in exercise.%? Similar
themes have emerged in other studies, among both adults receiving hemodialysis and
kidney transplant recipients.18:4344.46.92.93 Motjvation also has been shown to quantitatively
correlate inversely with engagement in physical activity on hemodialysis (r = —0.31).4°
Interestingly, higher levels of motivation paradoxically may be a barrier to regular

visit adherence. Among 39 patients with a kidney transplant who belonged to under-
represented groups with limited economic resources, those who characterized themselves
as highly motivated perceived visits with their nephrologist as not essential to their self-
management.%4

Many studies examining self-efficacy, motivation, and its association with kidney disease
self-management behaviors include it in conjunction with measures of kidney disease—
related knowledge and skills.1! Patient activation, the knowledge, confidence, and ability
to be an engaged, empowered participant in one’s health, combines several of the
aforementioned psychological constructs.%®> A 13-item instrument that assesses patient
activation, the Patient-Activation Measure, is now a CKD quality metric, despite limited
existing evidence supporting its association with clinically meaningful outcomes in kidney
disease.® One study has shown cross-sectional associations between activation levels and
frequency of select diabetes-related self-care activities among individuals with CKD.%7 It
is possible that the Patient-Activation Measure may be a parsimonious and effective way
to identify an individual’s degree of knowledge, confidence, and ability to self-manage
kidney disease. Further studies examining this association are needed given its introduction
to kidney health policy for performance evaluation in the United States.

SOCIAL AND ENVIRONMENTAL DRIVERS OF KIDNEY DISEASE SELF-
MANAGEMENT BEHAVIORS

Social support from peers, family, and community

There is increasing acknowledgment that successful disease self-management is not only
a product of individual factors but also his or her social and environmental context.

Social support, the perception that one is cared for and is part of a supportive social
network, is a significant driver of kidney disease self-management across kidney disease
populations.?8 In the cross-sectional analysis by Xie et al’8 of 483 patients who had
received a kidney transplant, social support correlated moderately with frequency of
successful self-management behaviors (r = 0.30). In the analysis by Chen et al37 of 410
patients living with CKD, social support explained 32% of the variance in kidney disease—
management behaviors. Among patients receiving hemodialysis, satisfaction with social
support (compared with the frequency of depressive symptoms, health-related locus of
control, comorbidity scores, and income) had the largest association with lower intradialytic
weight gain.9? In a study of 78 patients receiving hemodialysis, family support had

a significant effect on intradialytic weight gain after adjusting for participant diabetes
status.100
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Social support also has been shown to associate with adherence to medications and

provider visits in kidney disease populations. Living with a partner and physical symptoms
related to quality of life explained 26% of the variance in phosphate-binder adherence
among adults receiving hemodialysis, and social support was associated significantly with
immunosuppressant adherence among 330 kidney transplant recipients.31:101 peer support
was cited as a facilitator of visit adherence in two qualitative studies of patients living with a
kidney transplant.94102

A supportive social environment is particularly helpful in driving engagement in exercise
across kidney disease populations. Social support was a facilitator to engaging in exercise
behaviors in three cross-sectional studies of adults receiving hemodialysis and in one
qualitative study in CKD.46:91.103,104 |t js important to note that social support from

an individual’s environment may not always facilitate successful kidney disease self-
management. In a qualitative study of 41 patients with advanced CKD, patients described
family relationships as barriers to engaging in frequent and adequate exercise.105

In addition to receiving social support from peers, patients living with kidney disease also
may seek support from their religious communities. In a mixed-methods study of patients
receiving hemodialysis, having a social network and adhering to a religious faith were
identified by patients as strong drivers of successful self-management.106 In a separate
qualitative study of 34 patients with CKD who reported low annual incomes, support from
patients’ faith communities facilitated self-management.% Given the large effect size of
social support on the frequency of successful engagement in health behaviors across kidney
disease subpopulations, delineating the quality and effects of specific sources and types of
social support, including instrumental support and the size of a patient’s social network,
must be pursued.

Health care provider support

In addition to gaining strength and empowerment from peers, family, and community-based
organizations and faith groups, individuals feel empowered to self-manage their chronic
condition when they feel aligned with and trusting of their health care providers and

other members of their health care team.107 Patients with CKD and their caregivers have
emphasized the need for social relationships and support from their health care environment,
including nephrology organizations and nephrologists.* In two qualitative studies among
patients with advanced CKD, participants reported not engaging in regular exercise because
of a lack of communication and counseling by their nephrologists regarding the benefits

of this behavior on reducing kidney disease progression.194-105 Tyenty-five patients
interviewed as part of a randomized controlled trial of intradialytic exercise showed that
support from a kinesiologist enhanced their perceptions of confidence and capability to
engage in exercise.198 Similar themes arose in two qualitative studies in hemodialysis and
CKD.68’109

Support from within a dialysis facility frequently has been cited as critical to many aspects
of kidney disease self-management behaviors. In a prospective analysis of 3,359 patients
in the Dialysis Outcomes and Practice Patterns Study, centers that reported more hours of
having trained staff had patients with lower odds of skipping treatments (OR, 0.94; 95% CI
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was not reported), and those who reported having a kidney dietician had patients with lower
intradialytic weight gain (OR, 0.75; 95% CI was not reported).110 Less-frequent dialysis
staff encouragement was associated independently with an increased odds of nonadherence
to fluid restriction (OR, 2.51; 95% Cl, 0.99-6.34).111

Perceptions of support from health care providers may act synergistically with other factors
to facilitate self-management behaviors. Among 101 Taiwanese patients who recently
received kidney transplants, health care provider support in conjunction with age, post—
kidney transplant time, and financial satisfaction accounted for 37.2% of the variance in
self-monitoring frequency for transplant infection and rejection.30 Further investigations are
needed to identify the frequency of health care provider-level support that is needed to
achieve durable behavior change in kidney disease.112

The built environment

In addition to acknowledging the effect of interpersonal relationships on chronic illness
disease management, the biopsychosocial model of health also accounts for an individual’s
environmental context. Barriers and facilitators to disease self-management may exist within
an individual’s home or external environment. Patients living with CKD and receiving
hemodialysis have cited restrictions within and outside their home as barriers to exercise and
physical activity.91:92.105 These restrictions included concerns about physical safety, housing
insecurity, and transportation. Difficulties with transportation, perhaps the most frequently
described environmental barrier to self-management in hemodialysis, are known to prevent
patients from attending in-center appointments.3-113 |n an observational study of 182,536
adults receiving in-center hemodialysis in the United States (accounting for 44 million
dialysis treatments), traveling to dialysis via a transportation van and having a travel time

of more than 17 minutes each were associated with an increased odds of a missed treatment
(OR, 1.21; 95% ClI, 1.16-1.25; OR, 1.10; 95% CI, 1.07-1.15, respectively). In that analysis,
missed treatments also were more frequent during periods of heavy snowfall (OR, 2.68;
95% Cl, 2.60-2.77).114 A lack of transportation also has been shown to prevent patients
who receive hemodialysis from engaging in exercise and physical activity.#345 Given the
increasing age and prevalence of functional deficits in adults living with kidney disease,
interventions that target home and environmental barriers to disease self-management as
well are worthy of further development and implementation.49:115

DISCUSSION

We applied the biopsychosocial model of chronic illness care to comprehensively identify
individual, interpersonal, and social/environmental determinants of engagement in health
behaviors across kidney disease subpopulations. Our scoping review includes known
determinants of kidney disease self-management that show small to moderate effect sizes

on behavioral outcomes, and it also pinpoints areas for future investigation to advance the
rigor of behavioral intervention research in kidney disease. Only one study included adults
receiving home dialysis modalities and only 22 studies included those with nondialysis
CKD, emphasizing the need to identify drivers of behavioral engagement in these increasing
populations. Of the nearly 100 studies included in this scoping review, most were cross-
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sectional; only six applied a prospective study design. Thus, whether certain factors (such
as depressive symptoms) cause or are impacted by poor disease management behaviors
remains unable to be determined and the long-term impact of certain potentially impactful
factors (such as self-efficacy) on kidney disease management remains underinvestigated.
Most studies only collected determinants of interest at baseline. Although this likely is
valid for biologic constructs such as age, cognitive function, and frailty, psychological
constructs are known to vary with time and clinical context.116 Thus, longitudinal studies
using a repeated-measures design of psychological factors may identify more accurately
when patients would receive the greatest support from a behavioral intervention.

Far more research is needed to identify the direct and indirect effects of biological factors
that are prevalent in kidney disease populations on the frequency of successful behavioral
engagement. Given the physical frailty and cognitive decline known to be prevalent in

the rapidly aging kidney disease population, and the known effects of these factors on
behavioral engagement in other chronic illnesses, identifying whether and to what extent
age, physical, and cognitive function affect behavioral engagement in kidney disease is of
utmost primacy.117:118 Furthermore, the impact of environmental factors, including physical
barriers in the home, that may interact with these biologic factors to affect the frequency of
successful disease self-management remains unknown.115

Key psychological and social factors (self-efficacy and social support) in the
biopsychosocial model of chronic illness care have shown strong effect sizes on the
frequency of behavioral engagement in kidney disease. However, these important variables
do not fully explain kidney disease behavior patterns, warranting investigation of other
potentially impactful psychological factors that are not represented, including anxiety,
health-related locus of control, and affect.119.120 Furthermore, the effects of environmental
factors (such as transportation barriers, access to peer or faith communities) that may
interact with self-efficacy and social support to differentially affect the frequency of
behavioral engagement are underinvestigated. Finally, patient activation, driven by perceived
knowledge, self-efficacy, and personal skills (including perceptions of self-efficacy in
communication and physical ability to perform self-management tasks), combines several
factors included in a biopsychosocial approach.9® Thus, patient activation may serve as a
comprehensive and impactful intervention target to ignite health behavior improvements.

Nearly all studies included in this review used a self-reported scale to measure the kidney
disease self-management behavior of interest. Although evidence supports the validity of
patient-reported measures to assess patients’ moods and experiences, cross-validating these
scales with biobehavioral performance measures will increase internal validity and promote
reproducibility.12 Furthermore, most studies of kidney disease self-management focus on
adherence, whether related to medication management, diet, or health care visits. Factors
that drive the frequency of engagement in other kidney disease self-management behaviors,
such as laboratory self-monitoring (measuring blood pressure, blood glucose level, and

so forth), tobacco use, emotion management (coping), and communication with providers
remain relatively understudied. More research is needed to determine the differential
effects of disease self-monitoring, tobacco use, emotion management, and patient—provider
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communication on clinically meaningful outcomes in kidney disease such that interventions
can be developed to specifically target these behaviors.

Kidney disease self-management is dynamic and multifaceted, thus optimally informed by
considering its alignment with the biopsychosocial model. Evaluating self-management
behaviors in kidney disease using the biopsychosocial model of chronic illness care
highlights known and understudied individual and systems-level drivers of behavioral
engagement in this population. Applying the biopsychosocial model to comprehensively
understand drivers of kidney disease self-management will identify the type and amount

of specific behavioral intervention components, including the need for educational

modules, the inclusion of subspecialist or caregiver-delivered psychosocial support, and the
dismantling of structural environmental barriers. Subsequent steps to advance the rigor of
behavioral research in kidney disease will require longitudinal, mixed-methods (quantitative
and qualitative) analyses that include CKD and home dialysis populations, use biobehavioral
measures to track behavioral engagement, account for biologic factors prevalent in the
rapidly aging kidney disease population, and acknowledge an individual’s home, social,

and community environment. The nephrology community must apply a biopsychosocial
approach to durably sustain health behavior change for all adults living with kidney disease.
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Figurel.

KIDNEY DISEASE
SELF-MANAGEMENT
BEHAVIORS

Exercise and physical activity
Medication adherence
Tobacco use
Visit adherence
Dietary control
Fluid control
Coping and emotion management
Disease self-monitoring
(Alc, blood pressure, eGFR etc.)

A biopsychosocial model of kidney disease self-management behaviors. Arrows indicate
hypothesized associations between constructs. Abbreviation: eGFR, estimated glomerular

filtration rate.
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