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Rationale & Objective: Patients with chronic kid-
ney disease (CKD) not receiving dialysis, including
kidney transplant recipients, often experience diffi-
culties regarding self-management. An important
barrier for adherence to self-management
recommendations may be the presence of
psychological distress, consisting of depressive
and anxiety symptoms. We investigated
relationships between psychological distress and
adherence to self-management recommendations.

Study Design: Cross-sectional online question-
naire data as part of the E-GOAL study.

Setting & Participants: Patients with CKD (esti-
mated glomerular filtration rate, 20-89 mL/min/
1.73 m2) were recruited from April 2018 to
October 2020 at 4 hospitals in The Netherlands
and completed online screening questionnaires.

Exposures: Psychological distress, depressive
symptoms, and anxiety symptoms.

Outcomes: Dietary adherence, physical activity,
medication adherence, smoking, body mass index,
and a CKD self-management index (ie, the sum of
5 binary indicators of nonadherence to the
recommended self-management factors).

Analytical Approach: Adjusted multivariable
regression and ordinal logistic regression analyses.
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Results: In our sample (N = 460), 27.2% of pa-
tients reported psychological distress, and 69.8%
were nonadherent to 1 or more recommendations.
Higher psychological distress was significantly
associated with poorer dietary adherence
(βadj, −0.13; 95% CI, −0.23 to −0.04), less phys-
ical activity (βadj, −0.13; 95% CI, −0.22 to −0.03),
and lower medication adherence (βadj, −0.15; 95%
CI, −0.24 to −0.05), but not with smoking and body
mass index. Findings were similar for depressive
symptoms, whereas anxiety was only associated
with poorer dietary and medication adherence.
Every 1-point higher psychological distress was
also associated with a higher likelihood of being
nonadherent to an accumulating number of
different recommendations (adjusted OR, 1.04;
95% CI, 1.02-1.07).

Limitations: Cross-sectional design, possible re-
sidual confounding, and self-report.

Conclusions: Many people with CKD experience
psychological distress, of whom most have diffi-
culties self-managing their CKD. Given the
relationship between psychological distress and
adherence to CKD self-management
recommendations, behavioral interventions are
needed to identify and treat psychological
distress as a potential barrier to CKD self-
management.
From the diagnosis of chronic kidney disease (CKD)
onwards, patients are confronted with profound

changes that require extensive emotional skills, including
coping with the diagnosis, affected future perspectives,
physical symptoms, and social implications.1 An additional
burden is adhering to disease self-management recom-
mendations in order to decelerate disease progression and
reduce risks of adverse health outcomes.2 CKD is both
impactful and demanding, and requires significant
emotional and behavioral management.

Behavioral CKD management comprises adherence
to general and disease-specific dietary prescriptions,3,4

regular physical activity,5 medication-taking as pre-
scribed,6,7 and no tobacco smoking.8,9 Weight man-
agement is also included in CKD guidelines by the
proxy body mass index (BMI).10 Despite the beneficial
health outcomes associated with most self-management
behaviors, in recent studies among patients with CKD
not receiving dialysis, w78% of patients had a
suboptimal diet, 34%-47% reported limited physical
activity, 12%-67% were nonadherent to medication
prescriptions, and 13%-17% were current
smokers.9,11,12

High nonadherence rates may be partly related to the
emotional impact of the disease, as reflected by high
prevalence of psychological distress, which affects 21%-
34% of patients.13,14 Psychological distress is a negative
emotional response to chronic disease stressors,15,16

commonly assessed as depressive and anxiety symptoms
in a composite measure or separately.16-18 Distress is
associated with adverse health outcomes, including accel-
erated CKD progression and mortality.14,19 One explana-
tion for these adverse outcomes is that distress can be a
barrier for adherence.14 Moreover, increasing psycholog-
ical distress levels may hinder an increasing number of
different nonadherent behaviors, which could lead to even
worse health outcomes for patients who suffer from severe
distress levels.11,20
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PLAIN-LANGUAGE SUMMARY
This online questionnaire study investigated relation-
ships between psychological distress and self-
management among 460 people with chronic kidney
disease. Over a quarter of them reported mild-to-severe
psychological distress. Alarmingly, 4 out of 5 patients
with psychological distress were also nonadherent to 1
or more self-management recommendations, and
higher levels of psychological distress were associated
with poorer dietary and medication adherence and
lower physical activity. Moreover, patients who suffered
from moderate-to-severe distress were relatively more
often nonadherent to 3 or more recommendations
compared with patients with no or mild distress
symptoms. So, it seems that psychological distress can
be a barrier for self-management. To support patients in
managing chronic kidney disease, researchers and
health professionals should not overlook patients’
mental health.

Cardol et al
The relationship of psychological distress with self-
management has been examined in other chronically
ill populations. For instance, patients with diabetes and
distress were more likely to report dietary non-
adherence, physical inactivity, and tobacco smoking than
patients without distress.21,22 Although there are many
studies of patients treated with dialysis,23 few studies
address patients with CKD not receiving dialysis. Addi-
tionally, most published studies examined only 1 or a
few self-management factors, involved relatively small
samples, or focused only on symptoms of depression
such as hopelessness. For example, higher levels of
hopelessness were associated with several self-
management measures, including a higher perceived
burden of dietary restrictions, in a cross-sectional study
among 461 patients, of whom over a quarter were not
receiving dialysis.24 Recently, Choi et al11 found that a
lack of physical activity and current smoking were
significantly associated with higher psychological distress
levels among patients with CKD. Their findings indicated
that, compared with optimal self-management adher-
ence, a higher number of nonadherent behaviors was
linked to a greater risk of more severe distress. The
authors emphasized that associations may also work the
other way around, with distress hindering self-manage-
ment.11 Therefore, the first aim of our study was to
assess the relationship of psychological distress, and
specifically depressive and anxiety symptoms, with
adherence to CKD self-management recommendations,
including dietary adherence, physical activity, medica-
tion adherence, weight maintenance, and non-smoking.2

The second aim was to examine whether higher psy-
chological distress levels, and specifically depressive and
2

anxiety symptoms, are proportionately related to non-
adherence to a higher number of different self-
management recommendations.
METHODS

Study Design

Cross-sectional survey data were collected for the E-health
Guidance in identifying and Overcoming psychological
barriers for Adopting a healthy Lifestyle among patients with
CKD study (E-GOAL; Netherlands Trial Registry: NL7338),
a multicenter randomized controlled trial to evaluate an
electronic health care pathway. For the current study, we
used baseline data from screening questionnaires completed
by patients to examine eligibility for trial participation. The
study was approved by the Medical Ethics Committee of
Leiden University Medical Center (P17.172) and complies
with the 1964 Declaration of Helsinki. The Strengthening
the Reporting of Observational Studies in Epidemiology
statement was used as a reporting reference.25

Setting and Participants

From April 2018 to October 2020, data were collected in 4
Dutch hospitals: Leiden University Medical Center, Uni-
versity Medical Center Groningen, Radboud university
medical center, and Haaglanden Medical Center. Eligible
patients were ≥18 years old, had an estimated glomerular
filtration rate of 20-89 mL/min/1.73 m2, were treated by
a nephrologist, and spoke Dutch. Exclusion criteria were
rapid progression of kidney function loss (>10% over the
last year), dialysis treatment or an expected need for kid-
ney replacement therapy during the study (<6 months),
kidney transplantation <1 year ago, systolic blood pres-
sure <95 mmHg not reacting to antihypertensive medica-
tion cessation, or other problems likely to interfere with
study participation (eg, progressive cancer, recent cardio-
vascular event, severe psychiatric disorders, problems in
understanding written communication, or pregnancy). Pa-
tients received invitations to participate via their nephrologist
during hospital visits or by mail, containing written infor-
mation regarding study procedures and an informed consent
form. Upon completing the written informed consent, pa-
tients received a link by email to online screening ques-
tionnaires in the application PatientCoach (www.
patientcoach.lumc.nl). Paper-and-pencil questionnaires were
available for individuals who had difficulties with online
questionnaire completion. After completion (estimated
duration, 5-15 min), participants could review personal
profile charts (Fig 1), which displayed their results in the
application, and receive paper versions by mail. Recruitment
took place until the trial sample size was reached.26

Measurements

Demographic and Clinical Characteristics
Questionnaires included demographic (age, sex, birth
country, marital status, parenthood, education level, and
Kidney Med Vol 5 | Iss 10 | October 2023 | 100712
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Figure 1. Example of personal profile charts. Traffic light colors indicate current status on domains of functioning and self-
management. Additional explanations are shown when hovering the mouse cursor over a domain. This patient with chronic kidney
disease shows moderate depressive symptoms (which may be influenced by severe physical complaints and limitations in daily
life), heavy smoking, obesity, and moderate dietary adherence.

Cardol et al
employment status), disease, and treatment characteristics
(comorbidities, treatment history for psychological and
physical complaints), and health-related quality of life
(HRQoL) measured with the RAND 36-item Short Form
health survey.27 Physical and mental HRQoL component
summary scores are shown as T-scores (Hays norm-based
scoring algorithm; mean, 50 ± 10 [SD] in the general
population), with higher scores indicating better
HRQoL.27 The number of comorbidities was based on self-
reported presence of hypertension, diabetes mellitus, car-
diovascular disease, cancer, pulmonary, rheumatic, liver,
gastrointestinal, or blood disease, and chronic fatigue
syndrome. Additional medical data were extracted from
hospital information systems (history of kidney trans-
plantation or dialysis, estimated glomerular filtration rate
(CKD-EPI [Chronic Kidney Disease Epidemiology Collab-
oration] creatinine equation), and office systolic and dia-
stolic blood pressure).

Psychological Distress
Psychological distress was measured with the Patient
Health Questionnaire Anxiety and Depression Scale
(PHQ-ADS),17 a 16-item composite measure of depres-
sive and anxiety symptoms. The scale consists of the 9-
item Patient Health Questionnaire depression scale
(PHQ-9)28 and the 7-item Generalized Anxiety Disorder
scale (GAD-7),29 which are well-validated and commonly
used among chronic disease populations, including
CKD.19,30 Participants were asked to what degree a range
of symptoms had bothered them over the past 2 weeks,
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with response options from 0 (not at all) to 3 (nearly
every day). Total PHQ-ADS scores comprise the sum of
PHQ-9 (range, 0-27) and GAD-7 (range, 0-21) ranging
from 0-48, with higher scores indicating higher psy-
chological distress levels. Cut-off points 10, 20, and 30
indicate mild, moderate, and severe levels, respectively
(cut-off points 5, 10, and 15 for separate PHQ-9 and
GAD-7). Scores below 10, indicating no or minimal
distress symptoms, are referred to as no presence of
psychological distress. The PHQ-ADS was reliable in this
study with Cronbach’s α = 0.91.

CKD Self-Management
Dietary adherence, keeping a healthy diet according to
CKD guidelines or individual prescriptions, was assessed
using 2 self-developed questions: “In the past week, how
often have you kept a healthy diet? Think of a specific
dietary regimen as prescribed by your health care provider.
If you have not received dietary prescriptions, think of a
healthy diet for people with CKD in general, such as
restricted salt consumption.” With scores on a 5-point
scale ranging from never to always, and “In the past
week, how well do you believe you have kept a healthy
diet?” on a 1-10 rating scale ranging from very badly to
very well. A nonlinear principle components analysis was
conducted to combine the 2 ordinal items and obtain a
single summary variable (z-score) for perceived dietary
adherence.31 The 1-dimension-solution had an eigen-
value >1, explained 85.75% of variance, with Cronbach’s
α = 0.83.
3
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To measure physical activity, the short questionnaire to
assess health-enhancing physical activity32 was used. Re-
spondents indicated days per week, minutes per day, and
intensity of commuting activities, leisure time, household
activities, and work or school physical activities. Total
scores were calculated for weekly medium-to-high in-
tensity physical activity in minutes.

Medication adherence was measured with the simplified
medication adherence questionnaire33 comprising 4
dichotomous yes or no items and 2 items to quantify
omissions. For the latter, >2 doses missed over the past
week and >2 days of nonadherence during the past 3
months are considered nonadherent.33 In the original
scale, participants were considered nonadherent when ≥1
item indicated nonadherence. To facilitate interpretation,
we used pooled sum scores (range, 0-6), with higher
scores indicating better adherence. Weight maintenance
was assessed by BMI (self-reported weight and height).34

For smoking behavior, patients indicated whether they
currently smoked (yes or no).

Finally, we generated a CKD self-management index
(CSI) by summing 5 binary indicators of nonadherence to
the recommended self-management factors: (1) dietary
adherence z-score >1 SD below sample mean (ie,
perceived adherence to a healthy diet in the past week
never, seldom or half the time, rated ≤6 on the 1-10 scale,
as indicated on the separate dietary adherence items); (2)
physical activity <150 minutes per week; (3) medication
adherence score 0-4; (4) current smoker; and (5)
BMI <18.5 or ≥25 kg/m2. One point is assigned for each
nonadherent behavior (range, 0-5). The CSI is similar to
healthy lifestyle indices constructed in previous studies.8,35

Statistical Analyses

Descriptive statistics for sample characteristics, scores of
psychological distress, and nonadherence were summarized
as mean ± SD for normally distributed continuous variables,
median (interquartile range) for skewed continuous vari-
ables, and frequency (proportion) for categorical variables.
Differences in demographic and clinical characteristics were
examined between participants without and with mild-to-
severe psychological distress, between completely adherent
patients and patients who were nonadherent to ≥1 self-
management recommendations, and between complete
and incomplete cases, using independent samples t tests for
continuous variables and χ2 tests for categorical variables.
Incomplete cases (7.4%) were more often filled out on
paper-and-pencil questionnaires than complete cases. To
avoid loss of power and biased results, missing data were
imputed using multiple imputation (10 repetitions) under
the missing at random assumption.36

To examine the hypotheses that psychological distress
would be associated with less dietary adherence, physical
activity, and medication adherence, univariate (crude) and
multivariable (adjusted) regression analyses were con-
ducted with the self-management factors as dependent
variables. The association with weight maintenance was
4

examined without predefined hypotheses, since BMI is
not a behavior itself.10 Assumptions were checked and
logarithmic transformations applied for variables
showing heteroscedasticity or strongly skewed errors,
including psychological distress, depressive and anxiety
symptoms, physical activity, medication adherence, and
BMI. For the hypothesized association of psychological
distress with the dichotomous dependent variable,
smoking, binomial logistic regression analyses were
conducted. All multivariable models were adjusted for
potential confounders: age, sex (male or female), marital
status (single or partner), education level (lower or
higher), estimated glomerular filtration rate, and phys-
ical comorbidities (0, 1, 2, and ≥3). To test the hy-
pothesis that higher distress severity would be
proportionately associated with a higher number of
different nonadherent behaviors, we performed ordinal
logistic regression analysis with psychological distress as
the independent and the ordinal CSI as the dependent
variable. The CSI’s highest categories were merged into
nonadherent to 3-5 recommendations because few par-
ticipants scored in those categories. All analyses were
repeated for depressive and anxiety symptoms separately.
Assumptions for the binomial logistic regression and
ordinal logistic regression analyses were met.

As sensitivity analysis, analyses were repeated without
imputing missing data. Also, subgroup analyses of partic-
ipants with and without a history of kidney transplantation
were conducted. Statistical analyses were performed using
SPSS 25.0 (IBM), and P values <0.05 were considered
statistically significant.
RESULTS

Sample Characteristics

Out of 2240 eligible patients, 460 completed screening
questionnaires (a flow diagram is reported in the trial
paper).25 Table 1 shows participant characteristics. The
majority were male (62.4%) and 68.9% had received a
kidney transplant. Ages ranged from 19.0-88.0 years. The
mean estimated glomerular filtration rate was
50.4 ± 17.6 mL/min/1.73 m2.

Table 2 shows prevalence rates and mean or median
scores on variables of interest for our study aims. The
prevalence of mild-to-severe psychological distress was
27.2% (score range, 0-42); depressive symptoms were
reported by 36.7% (score range, 0-25); anxiety symptoms
by 23.3% (score range, 0-19); and 18.7% reported both
depressive and anxiety symptoms. Compared with partic-
ipants without psychological distress, patients with distress
were more often born outside The Netherlands, were
younger, reported more comorbidities, lower physical and
mental HRQoL, higher blood pressure, and more often had
a treatment history for psychological symptoms (Table 1).

Regarding nonadherence, 17.4% of our patients re-
ported having a suboptimal diet, 8.0% reported engaging
in less physical activity than recommended, 13.3% were
Kidney Med Vol 5 | Iss 10 | October 2023 | 100712



Table 1. Patient Characteristics of Total Chronic Kidney Disease Sample and by Subgroups Without and With Psychological
Distress

Characteristic
Total Sample
(N = 460)

No Psychological
Distress (n = 335)

≥Mild Psychological
Distress (n = 125)

Socio-demographic characteristics
Age, y 58.5 ± 12.5 59.7 ± 12.3 55.4 ± 12.6
Male sex, n (%) 287 (62.4) 217 (64.8) 70 (56.0)
Born in The Netherlands, n (%) 434 (94.3) 322 (96.1) 112 (89.6)
Married/partnered, n (%) 366 (79.6) 274 (81.8) 92 (73.6)
Having children, n (%) 330 (71.7) 243 (72.5) 87 (69.6)
Lower education,a,b n (%) 228 (49.6) 162 (48.4) 66 (52.8)
Unemployed, n (%) 228 (49.6) 166 (49.6) 66 (52.8)

Disease and treatment characteristics
Kidney transplant recipient, n (%) 317 (68.9) 230 (68.7) 87 (69.6)
Time since last kidney transplantation,c,d y 9.6 ± 8.2 10.0 ± 8.7 8.4 ± 6.3
History of dialysis, n (%) 175 (38.0) 127 (37.9) 48 (38.4)
Multimorbidityd 222 (48.4) 153 (45.9) 69 (55.2)
Diabetes mellitus,d n (%) 70 (15.2) 46 (13.7) 24 (19.2)
Cardiovascular disease,d n (%) 70 (15.2) 46 (13.7) 24 (19.2)
Hypertension,e n (%) 145 (31.5) 98 (29.3) 47 (37.6)
eGFR, mL/min/1.73 m2 50.4 ± 17.6 50.8 ± 17.6 49.2 ± 17.6
Office SBP, mm Hgf 133.6 ± 15.8 132.1 ± 15.5 137.5 ± 15.8
Office DBP, mm Hgf 77.9 ± 9.7 77.0 ± 9.6 80.1 ± 9.5
Treatment history for psychological
complaints,d n (%)

125 (27.2) 65 (19.4) 60 (48.0)

Current treatment for psychological
complaints,d n (%)

22 (4.8) 6 (1.8) 16 (12.8)

Physical HRQoLe 43.2 ± 10.8 46.4 ± 9.6 34.6 ± 9.0
Mental HRQoLb 48.3 ± 10.8 53.1 ± 7.3 35.8 ± 8.3
Note: Continuous variables are presented as mean ± SD for normally distributed variables and as median (interquartile range) for skewed variables.
Abbreviations: DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; HRQoL, health-related quality of life; SBP, systolic blood pressure.
aLower education includes primary, prevocational, and vocational education; higher education includes advanced secondary and tertiary education.
bThree unknown.
cOnly for kidney transplant recipients, n = 316.
dOne unknown.
eTwo unknown.
fTwenty-six unknown.

Cardol et al
not fully adherent to medication prescriptions, 54.1% did
not have a healthy BMI (1.3% underweight, 36.3% over-
weight, and 16.5% obese), and 7.8% were current
smokers. In total, 321 patients (69.7%) were nonadherent
to ≥1 self-management recommendations, of whom 208
were nonadherent to 1 recommendation, 88 to 2 recom-
mendations, 21 to 3, 4 to 4, and none of the participants
were nonadherent to all 5 recommendations. Participants
who were nonadherent to ≥1 self-management recom-
mendations had lower education levels, more comorbid-
ities, lower physical and mental HRQoL, higher blood
pressure, and had received psychological treatment more
often than participants who were completely adherent
(Table S1).

Psychological Distress and CKD Self-Management

In Table 3, crude and adjusted linear regression analyses
of psychological distress and self-management are
shown. Higher psychological distress was significantly
associated with poorer dietary adherence (βadj, −0.13;
95% Confidence Interval [CI], −0.23 to −0.04), less
Kidney Med Vol 5 | Iss 10 | October 2023 | 100712
physical activity (βadj, −0.13; 95% CI, −0.22 to −0.03),
and lower medication adherence (βadj, −0.15; 95%
CI, −0.24 to −0.05). Psychological distress was not
significantly related to higher BMI (βadj, −0.09; 95%
CI, −0.01 to 0.18) or the likelihood that patients were
current smokers (adjusted odds ratio [aOR], 1.03; 95%
CI, 0.99-1.07).

Depressive and Anxiety Symptoms and CKD Self-

Management

As shown in Tables 4 and 5, higher depressive and anxiety
symptom levels were significantly associated with poorer
dietary adherence (βadj, −0.14; 95% CI, −0.23 to −0.04
and βadj, −0.11; 95% CI, −0.20 to −0.01, respectively) and
medication adherence (βadj, −0.15; 95% CI, −0.24
to −0.05 and βadj, −0.13; 95% CI, −0.22 to −0.03,
respectively). Only reporting more depressive symptoms
was associated with lower physical activity (βadj, −0.15;
95% CI, −0.25 to −0.06), whereas no significant associa-
tion between anxiety and physical activity was observed
(βadj, −0.07; 95% CI, −0.16 to 0.03). No significant
5



Table 2. Prevalence and Scores of Psychological Distress and
Chronic Kidney Disease Self-Management Variables

Variable Values (N = 460)
Psychological distress
Psychological distress symptoms
Prevalence,a n (%) 125 (27.2)
Mean, 0-48 score 7.0 ± 7.2

Depressive symptoms
Prevalence,a n (%) 169 (36.7)
Mean, 0-27 score 4.2 ± 4.1

Anxiety symptoms
Prevalence,a n (%) 107 (23.3)
Mean, 0-21 score 2.8 ± 3.6

Self-management
Dietary adherence
Prevalence nonadherence (z-score >1
SD below sample mean)

80 (17.4)

Mean, 1-10 scoreb 7.4 ± 1.9
Physical activity
Prevalence nonadherence (<150 min/
wk), n (%)c

37 (8.0)

Mean, h/wkb 18.1 ± 15.7
Medication adherence
Prevalence nonadherence (score
0-4), n (%)

61 (13.3)

Mean, 0-6 score 5.5 ± 0.9
Body mass index
Prevalence nonadherence (<18.5
or ≥25), n (%)

249 (54.1)

Mean, kg/m2 26.1 ± 4.6
Smoking
Prevalence nonadherence (current
smoker), n (%)

36 (7.8)

Median, units/d 0 (0)
CKD self-management indexc,d

0 (completely adherent) 137 (29.8)
1 (1*nonadherent) 208 (45.2)
2 (2*nonadherent) 88 (19.1)
3 (≥3*nonadherent) 25 (5.4)

Note: Continuous variables are presented as mean ± SD for normally distrib-
uted variables and as median (interquartile range) for skewed variables.
Abbreviation: CKD, chronic kidney disease.
aPrevalence of mild to severe symptoms, that is, psychological distress
scores ≥10, depressive, and anxiety scores ≥5.
bOne unknown.
cTwo unknown.
dCalculated by summing 5 binary indicators of nonadherence to the recom-
mended self-management factors.
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associations were found for either depressive or anxiety
symptoms with BMI (βadj, 0.08; 95% CI, −0.01 to 0.18
and βadj, 0.05; 95% CI, −0.05 to 0.14, respectively) or
smoking (aOR, 1.07; 95% CI, 1.00-1.16 and aOR, 1.04;
95% CI, 0.95-1.14, respectively).

CSI

Table 6 presents distributions of adherence to self-
management recommendations per psychological
distress level. Taken together, 102 participants reported
both mild-to-severe psychological distress and non-
adherence to ≥1 self-management recommendations.
6

Out of all participants who suffered from distress,
81.6% also had problems with self-management; out
of all participants with self-management problems,
31.8% also had heightened psychological distress.
Complete adherence to all 5 self-management recom-
mendations was most common among patients
without distress (34.0%) and least common among
those with moderate-to-severe distress (11.8%).
Inversely, nonadherence to ≥3 recommendations was
least common in the no-distress group (3.9%) and
most common in the moderate-to-severe distress group
(14.7%). The distribution patterns of adherence per
depressive or anxiety level were similar.

These observed accumulation patterns were confirmed
by significant ordinal logistic regression analyses of the CSI
by psychological distress: every 1-point higher psycho-
logical distress was associated with a 1.04 times higher
likelihood of being nonadherent to an accumulating
number of self-management recommendations (crude
odds ratio, 1.05; 95% CI, 1.03-1.08 and aOR, 1.04; 95%
CI, 1.02-1.07). Similar results were found for depressive
(crude odds ratio, 1.11; 95% CI, 1.06-1.15 and aOR, 1.09;
95% CI, 1.04-1.14) and anxiety symptoms (crude odds
ratio, 1.08; 95% CI, 1.03-1.13 and aOR, 1.06; 95% CI,
1.01-1.11) separately.

Sensitivity Analyses

Tables S2-S5 show sensitivity analyses repeated on the
original dataset. All results remained stable as compared
with analyses conducted in the multiple imputation data-
set. Results of subgroup analyses were similar for patients
with and without a history of kidney transplantation,
except for smoking: For patients who did not receive a
kidney transplant (n = 143; 9.1% smokers), psychological
distress was associated with a higher likelihood that pa-
tients were current smokers (aOR, 1.10; 95% CI, 1.02-
1.18), whereas among kidney transplant recipients
(n = 317; 7.3% smokers) there was no significant associ-
ation (aOR, 1.00; 95% CI, 0.94-1.07).
DISCUSSION

This study shows that over a quarter of patients with CKD
not receiving dialysis report psychological distress. Psy-
chological symptoms are associated with poor health
outcomes, including disease progression, diminished
HRQoL, and even an increased mortality risk.14,19,37 Our
findings support a potential explanation of the relationship
between psychological distress and poor outcomes. Higher
psychological distress, and its underlying depressive and
anxiety symptoms, are associated with poorer adherence to
several health-enhancing self-management recommenda-
tions. Moreover, patients with higher distress levels have a
higher likelihood to be unsuccessful in multiple self-
management areas compared with patients with lower
distress. Psychological distress could thus hinder adequate
CKD management.
Kidney Med Vol 5 | Iss 10 | October 2023 | 100712



Table 3. Linear Regression of Psychological Distress and Chronic Kidney Disease Self-Management

Crude Adjusteda

Coeff.b (95% CI) P Coeff.b (95% CI) P
Dietary adherence −0.19 (−0.28 to −0.10) <0.001 −0.13 (−0.23 to −0.04) 0.006
Physical activity −0.11 (−0.20 to −0.02) 0.02 −0.13 (−0.22 to −0.03) 0.01
Medication adherence −0.19 (−0.28 to −0.10) <0.001 −0.15 (−0.24 to −0.05) 0.002
Body mass index 0.11 (0.02 to 0.20) 0.02 0.09 (−0.01 to 0.18) 0.07
Smoking 1.03 (0.99 to 1.07) 0.20 1.04 (0.99 to 1.08) 0.13
Abbreviations: CI, confidence interval; Coeff., regression coefficient.
aAdjusted for age, sex, education level, marital status, comorbidities, and kidney function (estimated glomerular filtration rate).
bBeta for continuous dependent variables, odds ratio for dichotomous variable.

Cardol et al
Linear associations of psychological distress with a
lack of physical activity and medication nonadherence
observed in our study are similar to those described in
literature.11,38 Additionally, our results show that higher
distress is related to poorer dietary adherence. In
contrast to recent research among patients with CKD,11

we did not find a clear association between psycholog-
ical distress and smoking. This recent study had more
participants, of whom 17.3% were current smokers,11

compared with 7.8% in our sample. We did observe a
significant association between distress and smoking in a
subgroup of patients without a history of kidney trans-
plantation but not among kidney transplant recipients.
However, since subgroups were somewhat small with
very few smokers, these findings should be interpreted
with caution.

Findings of depressive and anxiety symptoms separately
are similar to psychological distress as a composite: Asso-
ciations of distress with dietary and medication adherence
can be explained by both depressive and anxiety symp-
toms, whereas having only more depressive symptoms is
related to less physical activity. The main effects are slightly
larger for depressive symptoms compared with anxiety
symptoms. These findings suggest that depressive symp-
toms have a more important role in self-management than
anxiety. A possible explanation may be that typical
depressive symptoms are pessimistic perceptions and un-
derestimations of one’s capabilities to engage in self-
management, which could have discouraging effects.
Alternatively, anxiety may work in 2 ways because of
different coping styles, that is, avoidant or approach
coping39: anxiety could have a paralyzing effect on health
Table 4. Linear Regression of Depressive Symptoms and Chronic

Crude

Coeff.b (95% CI)
Dietary adherence −0.19 (−0.28 to −0.10)
Physical activity −0.14 (−0.23 to −0.05)
Medication adherence −0.18 (−0.27 to −0.09)
Body mass index 0.12 (0.03 to 0.21)
Smoking 1.06 (0.99 to 1.14)
Abbreviations: CI, confidence interval; Coeff., regression coefficient.
aAdjusted for age, sex, education level, marital status, comorbidities, and kidney fun
bBeta for continuous dependent variables, odds ratio for dichotomous variable.
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behavior but may also activate and motivate patients to be
adherent.40 Although we did not find indications that
higher anxiety would be associated with better adherence
either, such contrasting responses could have been present
within the sample and may have somewhat diluted
associations.

Another explanation for the relatively small linear as-
sociations in general may be that self-management is not
severely hampered if patients only experience mild psy-
chological distress levels. Our findings suggest that the
number of suboptimal self-management behaviors accu-
mulates proportionally with distress severity. Patients who
suffer from moderate-to-severe distress are relatively more
often nonadherent to 3 or more recommendations
compared with patients with no or mild distress. This is
alarming because detrimental effects of nonadherence to
multiple self-management recommendations may be
additive.8,41

This study has some limitations. First, data are cross-
sectional, making it impossible to determine relation-
ships’ directionality. Plausibly, associations between psy-
chological distress and self-management are bi-
directional.15,20,35 On the one hand, psychological distress
may entail negative cognitions and expectations, excessive
focus on somatic symptoms, problems in motivation, en-
ergy, self-efficacy, concentration, or social withdrawal,
which may all hinder patients’ ability to engage in healthy
self-management; on the other hand, unhealthy behaviors
may hamper psychological wellbeing through various
mechanisms, for example, diminished social or physical
activity, decreased fitness, or a lack of self-esteem owing to
an inability to succeed in adherence.15,20,42 Future
Kidney Disease Self-Management

Adjusteda

P Coeff.b (95% CI) P
<0.001 −0.14 (−0.23 to −0.04) 0.004
0.003 −0.15 (−0.25 to −0.06) 0.002
<0.001 −0.15 (−0.24 to −0.05) 0.002
0.01 0.08 (−0.01 to 0.18) 0.09
0.09 1.07 (1.00 to 1.16) 0.07

ction (estimated glomerular filtration rate).
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Table 5. Linear Regression of Anxiety Symptoms and Chronic Kidney Disease Self-Management

Crude Adjusteda

Coeff.b (95% CI) P Coeff.b (95% CI) P
Dietary adherence −0.16 (−0.25 to −0.07) 0.001 −0.11 (−0.20 to −0.01) 0.03
Physical activity −0.05 (−0.14 to 0.04) 0.28 −0.07 (−0.16 to 0.03) 0.19
Medication adherence −0.17 (−0.26 to −0.08) <0.001 −0.13 (−0.22 to −0.03) 0.009
Body mass index 0.06 (−0.03 to 0.15) 0.22 0.05 (−0.05 to 0.14) 0.35
Smoking 1.03 (0.94 to 1.12) 0.53 1.04 (0.95 to 1.14) 0.38
Abbreviations: CI, confidence interval; Coeff., regression coefficient.
aAdjusted for age, sex, education level, marital status, comorbidities, and kidney function (estimated glomerular filtration rate).
bBeta for continuous dependent variables, odds ratio for dichotomous variable.
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research with longitudinal designs should investigate the
exact working mechanisms. Second, we adjusted for
multiple potential confounders, including kidney function
and multimorbidity. However, possible residual con-
founding from unmeasured variables should be consid-
ered.43 For example, we adjusted for education, but did
not include other indicators of socioeconomic position,
such as income.44 Third, self-management behaviors were
measured by self-report, which could have overestimated
or underestimated true adherence.45,46 The strengths of
this study are the large sample size and relatively low
percentage of missing data.36 Also, the high degree of
multimorbidity of diabetes and cardiovascular diseases in
our sample promotes generalizability to other patient
populations.

The high prevalence of psychological and self-
management difficulties and their interrelatedness
emphasize a need for detection and treatment of both
psychological distress and nonadherence to self-
management recommendations in clinical practice. First,
psychological distress and its constituents depression and
Table 6. Adherence to Chronic Kidney Disease Self-Managemen
Anxiety Symptoms

Psychological Distress
CSI,a n (%) No distress (n = 335) Mild d
0 (completely adherent) 114 (34.0) 19 (20
1 (1*nonadherent) 150 (44.8) 41 (45
2 (2*nonadherent) 56 (16.7) 24 (26
3 (≥3*nonadherent) 13 (3.9) 7 (7.7)

Depressive symptoms

CSI,a n (%) No depression (n = 291) Mild d
0 (completely adherent) 100 (34.4) 32 (26
1 (1*nonadherent) 128 (44.0) 56 (46
2 (2*nonadherent) 51 (17.5) 24 (20
3 (≥3*nonadherent) 11 (3.8) 7 (5.8

Anxiety symptoms

CSI,a n (%) No anxiety (n = 353) Mild a
0 (completely adherent) 115 (32.6) 18 (22
1 (1*nonadherent) 156 (44.2) 39 (48
2 (2*nonadherent) 64 (18.1) 17 (21
3 (≥3*nonadherent) 16 (4.5) 7 (8.6

Abbreviation: CSI, chronic kidney disease self-management index.
aTwo unknown.
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anxiety are burdensome and important priorities for pa-
tients with CKD,1,47 but often remain unnoticed because
patients and health care professionals may be hesitant to
talk about psychological complaints and no regular as-
sessments take place.1,48 Recognition is especially impor-
tant since psychological distress could come along with
self-management problems, as we observed that over 4
out of 5 patients with distress also reported nonadherence.
Routine screening procedures comprising short question-
naires, such as the CSI developed in this study, may
identify patients at risk of distress and inadequate self-
management.49,50

Second, as psychological distress and self-management
are associated, treating one could potentially improve the
other. Intervention studies in other populations have
shown that interventions focused on physical exercise and
dietary improvements also reduced distress,50,51 and psy-
chological interventions enhanced treatment adherence
and reduced smoking.52 In terms of self-management
models, for example, stress-coping models:39,53 when
patients face disease-related stressors, strategies enhancing
t Recommendations by Psychological Distress, Depressive, and

istress (n = 91) Moderate-to-severe distress (n = 34)
.9) 4 (11.8)
.1) 17 (50.0)
.4) 8 (23.5)

5 (14.7)

epression (n = 120) Moderate-to-severe depression (n = 49)
.7) 5 (10.2)
.7) 24 (49.0)
.0) 13 (26.5)
) 7 (14.3)

nxiety (n = 81) Moderate-to-severe anxiety (n = 26)
.2) 4 (15.4)
.1) 13 (50.0)
.0) 7 (26.9)
) 2 (7.7)
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Cardol et al
both problem-focused coping (facilitating self-
management behaviors) and emotion-focused coping
(regulating distress) should lead to the most beneficial
outcomes.16 This implies that the effectiveness of self-
management interventions for patients with CKD could
be augmented by integrating cognitive-behavioral treat-
ment of psychological distress.

To conclude, in the current study, we found that higher
psychological distress is associated with poorer dietary and
medication adherence and lower physical activity among
patients with CKD not receiving dialysis. Furthermore,
higher distress severity is associated with higher non-
adherence risks to an increasing number of different self-
management recommendations. These results suggest that
psychological distress is a potential barrier for self-
management. Tailored interventions to screen for and treat
both psychological and self-management difficulties in
parallel may be effective in improving physical and psy-
chological outcomes.20,22,35 Future research should provide
more insights into causality mechanisms in relationships of
psychological distress, depressive symptoms, and anxiety
symptoms with separate and concurrent self-management
behaviors.
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