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Background: Chronic kidney disease (CKD) has been a globally public health problem

over the past decades. The maintenance of physical and mental health is of importance

for patients nowadays. Notably, depression is prevalent and associated with various

adverse events in CKD patients without dialysis. Prior studies have reported that

pain, negative illness perception, pain, and low self-esteem are potential risk factors

of depression, while few studies have comprehensively investigated the mechanisms

among these factors and depression among this population.

Purpose: This study aims to investigate the prevalence of depression and further explore

the factors associated with depression among CKD patients without dialysis in China.

Design and Methods: We conducted a cross-sectional study in patients with

diagnosed CKD to investigate the prevalence of depression was by the Beck Depression

Inventory-II (BDI-II). The data on pain interference, illness perception, and self-esteem

were also collected via self-administered questionnaires. A structural equation model

(SEM) was used to examine the factors associated with depression.

Main Findings: From June to October 2019, we successfully interviewed 334 CKD

patients at the outpatient clinics. Their mean age was 45.6 years (ranging from 19 to 74

years), and 48.5% were male. Most respondents were at early CKD stages (77.5% stage

1–3) and the prevalence of depression was 22.2%. We found a moderate association

between illness perception and depression, which was modified by self-esteem. Similar

but weaker association was found between pain interference and depression.

Conclusion andRecommendations: Negative illness perception, low self-esteem and

severe pain interference were associated with depression among Chinese CKD patients

without dialysis. Future studies are warranted to investigate the underlying mechanism

and formulate the intervention strategies for this high-risk population.

Keywords: depression, illness perception, pain perception, self-esteem, chronic kidney disease

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2021.605651
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2021.605651&domain=pdf&date_stamp=2021-05-28
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:l.yang@polyu.edu.hk
https://doi.org/10.3389/fpubh.2021.605651
https://www.frontiersin.org/articles/10.3389/fpubh.2021.605651/full


Duan et al. Depression Associated Factors in CKD

INTRODUCTION

Chronic kidney disease (CKD) is characterized by progressive
loss of renal function and classified as five stages based on
estimated glomerular filtration rate (eGFR) according to Kidney
Disease: Improving Global Outcomes (KDIGO) guidelines (1).
CKD is a global public health problem (2); the all-age mortality
rate of CKD increased worldwide by 41.5% (95% uncertainty
interval: 35.2–46.5) between 1990 and 2017 (3). A national cross-
sectional survey conducted in 2012 showed that the prevalence of
CKD among Chinese adults was 10.8% (95% confidence interval:
10.2–11.3) (4). CKD is irreversible; when it progresses to stage
5, patients experience kidney failure that requires replacement
therapy (e.g., dialysis treatment) to prolong life. However, in
2016, the annual mortality rate of patients with hemodialysis in
Sichuan Province, China was 58.39% person-years (5). Effective
management including early initiation of dialysis treatment is
critical for delaying the progression of CKD (6).

Multidisciplinary management strategies have become
commonly used to promote both the physical and mental
well-being of patients (7). One of the most common mental
illnesses in CKD patients without dialysis was depression
(8), which was typically diagnosed through interviews and
self-report questionnaires. Depression was associated with low
treatment adherence, early initiation of dialysis, and high risk
of hospitalization and death in CKD patients without dialysis
(9, 10). The prevalence of depressive symptoms in CKD patients
at stage 1–5 was as a high as 26.5% (11). Many studies have
focused on the negative impact of depressive symptoms on the
outcome of CKD. Previous studies in Western populations have
shown that negative illness perception, pain, and low self-esteem
are potential risk factors for depression (12–14); however, the
factors associated with depression in CKD patients remain poorly
understood. Some studies have adopted behavioral models to
address this question (15). The Common Sense Self-Regulation
Model (CS-SRM) proposed that individual perception of
illness and the coping strategies used—but not the disease
itself—determined behavioral and emotional responses such as
depression. The CS-SRM has been successfully applied to predict
the progression of different chronic diseases, including diabetes,
hypertension, and cancer (16). However, there were limited data
on the contribution of illness perception to depression in CKD
patients without dialysis (17). One study of 80 CKD patients
(36% without and 64% with dialysis) found that negative illness
perception significantly increased the incidence of depression
(18) but only 29 patients at stage 3–5 were recruited, which limits
the generalizability of this finding.

It has been well-recognized that pain had a negative impact on
illness perception and self-esteem (12, 19, 20).Most CKDpatients
experienced chronic, acute, or paroxysmal pain that were caused
by the disease itself and underlying comorbidities (21). Despite
the high prevalence, pain in CKD patients has been under-
recognized and its severity was underestimated by physicians
in renal clinics (22), partially due to the lack of comprehensive
assessment tools. pain interference measures the extent to which
physical pain impeded daily life and well-being, (23) and is an
important aspect of pain assessment in addition to pain intensity,
(24). Pain intensity was shown to be positively associated with

depressive symptoms in CKD patients (25). However, there is
limited data on the relationship between pain interference and
illness perception and self-esteem (26, 27).

Self-esteem is based on positive and negative feelings that an
individual has about him/herself, which create a sense of self-
worth. Self-esteem is both an outcome and determinant of health
behavior, and thus plays an important role in chronic illness
management (28). In particular, high self-esteem is a resource
for coping with disease and serves as a buffer against stress and
depression (29). However, living with chronic diseases might
lower patients’ self-esteem (30). As their disease progresses, CKD
patients may experience lower self-esteem as a result of anxiety
and feelings of desperation regarding their prognosis and the
effectiveness of treatments, which can lead to depression (31).
In a survey among 109 CKD patients at stage 4 or 5, lower self-
esteem was found to be associated with higher illness perception
(32), and higher risk of depression in young adults with end-
stage CKD (33). However, the role of self-esteem has not been
investigated in CKD patients without dialysis. Moreover, most
studies were conducted in Western countries, which might not
be generalized to Chinese populations.

To date there have been no studies investigating the
association between pain interference, illness perception, self-
esteem, and depression in CKD patients without dialysis. This is
due in part to the fact that Chinese patients avoid seekingmedical
assistance for mental illness and because mental healthcare is
seldom included in the management of chronic diseases (34).
In the present study, we tested the hypothesis that severe pain
interference is associated with negative illness perception and
low self-esteem in CKD patients without dialysis, leading to
depression (Figure 1).

MATERIALS AND METHODS

Study Design and Participants
This cross-sectional study was conducted in a large tertiary
hospital (>4,000 beds) in Southwestern China. The research
assistants were nurses in the Department of Nephrology who

FIGURE 1 | Theoretical framework for the development of depression in

CKD patients.

Frontiers in Public Health | www.frontiersin.org 2 May 2021 | Volume 9 | Article 605651

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Duan et al. Depression Associated Factors in CKD

were trained on the standardized procedures for collecting
information via questionnaires. Participants were invited to
complete the self-administered questionnaire while they attended
the renal clinic after they had signed the consent form. The
completion time for the questionnaire was 15–20min. The
inclusion criteria were as follows: (1) age≥18 years; (2) diagnosed
with CKD by a nephrology specialist; (3) under regular follow-up
at the renal clinic; and (4) able to speak Mandarin. The exclusion
criteria were as follows: (1) diagnosed with a life-threatening
condition (e.g., acute respiratory distress syndrome, acute heart
failure, etc.); (2) receiving dialysis treatments or received kidney
transplantation surgery; (3) unable to complete the survey; and
(4) previously diagnosed with depression or received depression
treatment. According to KDIGO guidelines, CKD patients were
classified as stage 1 (eGFR ≥ 90 ml/min/1.73 m2), stage 2 (eGFR
= 60–89 ml/min/1.73 m2), stage 3 (eGFR = 30–59 ml/min/1.73
m2), stage 4 (eGFR = 15–29 ml/min/1.73 m2), or stage 5 (eGFR
< 15 ml/min/1.73 m2).

Sample Size
The sample size was primarily calculated with the aim of
investigating the prevalence of depression in the cohort [26.5% in
CKD stage 1–5 patients (11)]. With an α of 0.05, 2-tailed testing,
power of 0.80, and margin of error of 6%, we estimated that
334 participants needed to be recruited. In line with the rule-of-
thumb of 10 cases per variable, the number of participants was
deemed sufficient for the structural equation model (SEM).

Outcome Measurement
Depression was evaluated with the Beck Depression Inventory-
II (BDI-II), a 21-item questionnaire with total score ranging
from 0–63 (35) and each item scored from 0–3 on a Likert
scale. The BDI-II has satisfactory internal consistency and
reliability for assessing CKD patients without dialysis (36). In this
study, depression was defined as a BDI-II score ≥11 (37). The
Cronbach’s α was 0.86. Based on the factor structure of BDI-II
(38), the 21 items were parceled as 3 components and used as
indicators of latent depression variables (somatic, cognitive, and
affective observed items) (39).

Other Instruments
Pain interference was measured with the Chinese version of
the Brief Pain Inventory (BPI) (40), which has seven items,
each scored from 0–10, that assess the degree to which pain
has interfered with daily living in the 3 months prior to the
assessment. The recall period of pain assessment was shortened
to 1 month as in a previous study (41). Participants were asked
whether their pain had persisted for >3 months to screen out
those suffering from chronic pain. The Cronbach’s α of pain
interference was 0.91. Confirmatory factor analysis (CFA) was
performed and three items were retained with a goodness-of-
fit for this measurement model (42): the extent to which pain
interferes with general activities (Item 1), sleep quality (Item 6),
and enjoyment of life (Item 7).

Illness perception was assessed with the Chinese version of the
Brief Illness Perception Questionnaire, which comprises eught
items scored from 0 (strongly disagree) to 10 (strongly agree)
that assess cognitive and emotional representations of illnesses

(43). A higher total score indicates a more negative illness
perception. The Cronbach’s α was 0.70. We used CFA to combine
the eight items into three items: the extent to which the illness
affects daily life (Item 1), concern about the illness (Item 6),
and emotions (Item 8).

Self-esteem was assessed with the Rosenberg Self-Esteem
Scale, which has 10 items each scored from 1 (strongly agree)
to 4 (strongly disagree). A higher score represents higher self-
esteem. In previous studies, the scale has shown good reliability
in CKD patients (44). The Cronbach’s αwas 0.87. Four items were
identified from the CFA for self-esteem: “I feel that I’m a person
of worth, at least on an equal plane with others” (Item 1); “I feel
that I have a number of good qualities” (Item 2); “I am able to do
things as well as most other people” (Item 3); and “Overall I am
satisfied with myself ” (Item 7).

Demographic data (age, sex, income, marital status, etc.)
and clinical data (comorbidities, CKD stage, time since CKD
diagnosis) were collected from self-report questionnaires or
electronic medical records at the hospital.

Data Analysis
Descriptive statistics such as mean and standard deviation
were applied to continuous variables, whereas frequency and
percentage were used for categorical data. Univariate linear
regression was performed to select the variables with p-value <

0.1 which were included in the subsequent multivariate linear
regression analysis. The significant (p < 0.05) variables were
entered into the SEM for further analysis.

We removed outliers using the Mahalanobis distance test and
further assessed data normality. The remaining data (n = 326)
were used for the SEM with maximum likelihood estimation.
CFA was performed to determine whether the goodness-of-
fit of the measurement model was satisfactory. Multifactor
CFA was carried out to evaluate the discriminant validity of
variables included in the final model (45). For each pair of
latent variables, average variance extracted (AVE) exceeding
the square of the correlation coefficient indicated that the
pair was sufficiently different to be recognized as separate
variables. The final model was derived by adding pathways
or removing variables while inspecting changes in goodness-
of-fit indices and standardized residuals. The goodness-of-fit
of the structural model was measured by the Chi square test,
standardized root-mean-square residual (SRMR), root-mean-
square error of approximation (RMSEA), adjusted goodness-
of-fit (AGFI), comparative fit index (CFI), goodness-of-fit
(GFI), and Tucker Lewis index (TLI) (46). After testing for
multivariate normal distribution, the data were bootstrapped
2,000 times to increase the goodness-of-fit of the model (47).
All statistical analyses were performed using SPSS v25.0, and
SEM was performed using Amos v24.0 (both from IBM,
Armonk, NY, USA).

RESULTS

Study Population
Between June and October 2019, 334 CKD participated in the
study for a response rate of 45%. The demographic characteristics
and disease history of the study population are shown in Table 1.
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TABLE 1 | Demographic and clinical data of CKD patients.

Characteristic n (%)

Number of participants 334

Sex, n (%)

Male 158 (47.3)

Female 176 (52.7)

Mean age, years (SD) 45.6 (12.754)

Range 19–73

Occupation, n (%)

Employed 260 (77.8)

Unemployed 74 (22.2)

Education, n (%)

Primary or below 58 (17.4)

Junior or high school 166 (49.7)

College or above 110 (32.9)

Marital status, n (%)

Married 276 (82.6)

Single 36 (10.8)

Other 22 (6.6)

Place of residence, n (%)

Urban 201 (60.2)

Suburban 98 (29.3)

Village 35 (10.5)

Monthly personal income (RMB), n (%)

<2,000 or no income 102 (30.5)

2,000–5,000 94 (28.1)

5,000–≥8,000 64 (19.2)

Not reported (unknown) 71 (21.3)

History of smoking, n (%)

Current 40 (12.0)

Ex-smoker 48 (14.4)

Never 246 (73.7)

History of alcohol drinking, n (%)

Current 36 (10.8)

Ex-drinker 223 (66.8)

Never 75 (22.5)

CKD stage, n (%)

G1 80 (24.0)

G2 82 (24.6)

G3 97 (29.0)

G4 51 (15.3)

G5 24 (7.2)

Months since CKD diagnosis, median (IQR) 24 (50.0)

Comorbidity, n (%)

Hypertension 84 (25.1)

Diabetes 43 (12.9)

Both 17 (5.1)

Other 19 (5.7)

None 171 (51.2)

Depression

Yes 74 (22.2)

No 260 (77.8)

(Continued)

TABLE 1 | Continued

Characteristic n (%)

Pain characteristic

Chronic 109 (32.6)

Other type 69 (20.7)

None 156 (46.7)

CKD, chronic kidney disease; IQR, interquartile range; RMB, renminbi.

TABLE 2 | Sample correlations and mean (SD) of the main variables (n = 334).

Depression Illness perception Self-esteem Mean (SD)

Depression 1 5.86 (5.84)

Illness

perception

0.54** 34.48 (11.59)

Self-esteem −0.41** −0.59** 30.16 (4.50)

Pain

interference

0.44** 0.36** −0.27** 1.21 (1.80)

**P < 0.01.

SD, standard deviation.

The mean age was 45.6 years (range: 19–74 years), and 48.5%
were male. Most (>75%) were in an early stage of CKD and the
average time since CKD diagnosis was 24 months. Comorbidities
including hypertension and diabetes were present in 48.8% of
participants. A total of 74 patients (22.2%) were diagnosed with
depression (BDI-II score >11).

Association Between Pain, Illness
Perception, Self-Esteem, and Depression
in CKD Patients Without Dialysis
Pain interference was positively associated with illness perception
and depression and negatively associated with self-esteem
(Table 2). Illness perception was positively associated with
depression and negatively associated with self-esteem. Self-
esteem was negatively associated with depression.

Regarding the measurement model, the scales showed good
convergent and discrimination validity, with AVE>0.5 and
construct reliability >0.7 (48) (Table 3).

As the demographic and clinical variables were not
significantly associated with depression in the multivariate
regression analysis, only pain interference, self-esteem, illness
perception, and depression were entered into the SEM analysis.
Overall, the final model had satisfactory goodness-of-fit (X2
= 69.219; X2/df = 1.17; GFI = 0.095; AGFI = 0.951; CFI =
0.985; TLI= 0.982; RMSEA= 0.030; SRMR= 0.043) (Figure 2).
Pain interference and illness perception accounted for 26% of
the self-esteem variance, and pain interference alone explained
17% of the illness perception variance. Pain interference,
illness perception, and self-esteem together accounted for 49%
of the variance in depression. Pain interference and illness
perception showed a significant positive association with
depression (β = 0.26 and 0.41, p < 0.001), whereas a negative
association was found for self-esteem (β = −0.22, p < 0.001).
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TABLE 3 | Reliability and validity of instruments for assessment of pain, illness

perception, self-esteem, and depression (n = 326).

Latent

variable

Item Convergent validity

P-value Factor

loading

Item reliability CR AVE

Pain P1 0.887 0.787 0.930 0.815

P2 <0.001 0.893 0.797

P3 <0.001 0.928 0.861

Self-esteem R1 0.794 0.630 0.875 0.636

R2 <0.001 0.783 0.613

R3 <0.001 0.851 0.724

R4 <0.001 0.759 0.576

Depression DP1 0.864 0.746 0.849 0.655

DP2 <0.001 0.686 0.471

DP3 <0.001 0.864 0.746

Illness

perception

I1 0.738 0.545 0.883 0.718

I2 <0.001 0.860 0.740

I3 <0.001 0.932 0.869

AVE, average variance extracted; CR, construct reliability.

Illness perception (β = −0.43, p < 0.001) and pain (β =

−0.15, p = 0.012) were negatively associated with self-esteem,
and pain was positively associated with illness perception
(β = 0.42, p < 0.001).

DISCUSSION

Depression has adverse health effects in CKD patients without
dialysis (9), resulting from treatment non-adherence and
unhealthy lifestyle (49). Systemic inflammation in depression can
also lead to suppression of patients’ immune system (50), which
can accelerate disease progression. In our study, the prevalence
of depression in stage 1–5 CKD patients was 22.2%, which
is comparable to the rate of 20.6–26.5% reported by others
(11, 51). We did not find significant differences in depression
rates across different CKD stages, in accordance with earlier
findings in stage 2–5 CKD outpatients (52). However, some
studies have reported that patients with stage 4 or 5 CKD are
more likely to have depression than those in early stages of the
disease (51, 53). These inconsistent findings may be attributable
to the BPI scale used in our study, which can effectively screen
out depression without impacting disease severity (advanced
CKD stage or comorbidities) (36). Additional studies with a
larger sample of patients at different stages of CKD are needed
to clarify the development of depression in CKD. Moreover,
taking into account the high prevalence of depression, the
assessment of mental health in CKD patients should not be
overlooked or underestimated by nephrologists. Compared to
Western counties, there are many barriers to mental healthcare
that must be overcome in China; particularly challenging are
the under-recognition of the need for treatment, concerns over
taking psychiatric medications, and uncertainty over healthcare

workers’ roles (34). Collectively, these factors increase the risk of
depression in Chinese patients with CKD.

Depression is frequently overlooked because it often coexists
with pain (54). Pain symptoms can delay the diagnosis of
depression, potentially leading to more serious depression and
worse outcomes for patients (55). However, the complexity
of pain experienced by CKD patients makes comprehensive
pain assessment difficult. We found that pain interference was
positively associated with depression, which is consistent with
previous studies of hemodialysis patients (56). It was recently
reported that pain interference was more significantly associated
with depression than pain intensity in cohorts with various pain
issues (57, 58), implying that with the appropriate assessment
tool, pain interference can provide more useful information for
healthcare workers. More specifically, patient-reported outcome
measures of pain interference can help healthcare workers design
personalized illness or symptom management programs (59).
In agreement with other studies (20, 26, 60), we found that
pain had a negative impact on CKD patients’ self-esteem and
was associated with negative illness perceptions. Conversely,
individuals without pain problems are more likely to have
positive feelings and a higher sense of self-worth than those
with pain issues (60). Given that illness perception can be
affected by somatic symptoms such as pain (61), we speculate
that pain can exacerbate worries about disease progression in
CKD patients.

Negative illness perception in CKD patients was shown to be
associated with depression either directly or indirectly through
self-esteem (18, 32). Our results supported these findings: as in
previous investigations of patients with chronic illnesses (62), a
more negative perception of the illness was associated with lower
self-esteem.We speculate that these CKD patients recognized the
chronicity of their disease and were increasingly required to cope
with illness-related problems as the disease progressed (30). In
the process, their social and family roles may have diminished,
further decreasing their self-esteem. Patients at advanced stages
of CKD may also have concerns on the safety and effectiveness
of treatments (63). As a key aspect of disease adaption in
CKD patients (17), negative illness perception could contribute
to the development of depressive symptoms. According to
self-regulation theory, illness perception is modifiable (64),
implying that regular assessment of illness perception and early
intervention for depression may be beneficial for CKD patients.
We also found that the variance of illness perception was not fully
explained; therefore, further research is needed to identify the
factors influencing illness perception in early-stage CKD patients.

The health benefits of high self-esteem have been
demonstrated in CKD patients. For example, higher self-
esteem was associated with greater self-efficacy and social
support, which could prevent the onset or progression of
CKD (65). Although the association between depression and
low self-esteem is well-established, ours is the first study to
report a link between self-esteem and depression in Chinese
CKD patients without dialysis. It is worth noting that low
self-esteem not only predicted depression, but was also a risk
factor for non-adherence to depression treatment (29). Self-
esteem can be modified by health behavior interventions (66),
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FIGURE 2 | Diagram of the SEM. IP, illness perception; SE, self-esteem. *p <0.05, ***p < 0.001. All parameters are standardized regression weights.

hence incorporating screening for low self-esteem into CKD
management programs could reduce the risk of depression
in patients. Given that the small-to-moderate variance of
self-esteem was explained in our study and considering the
findings of an earlier report (32), self-esteem may be more
closely related to illness perception than pain interference. The
association between pain and self-esteem warrants further study.

The diagnosis and treatment of depression in CKD patients
are clinically challenging, in part because of physicians’
concerns about the efficacy and safety of pharmacologic
treatments (8). A similar issue exists in the treatment of
pain in CKD patients; many nephrologists do not have
confidence in existing pain medications (22) given the renal
toxicity of conventional analgesics (67). Cognitive behavioral
therapy—the most commonly used and effective evidence-based
psychotherapy for the treatment of depression in individuals with
chronic illnesses (68)—may therefore be particularly beneficial
for this population (15). Our study identified relevant variables
(e.g., self-esteem and illness perception) associated with pain and
depression that can be modified through intervention strategies.

There were some limitations in our study. Firstly, the cross-
sectional design did not allow us to establish a causal relationship
between the examined variables. Longitudinal studies are
warranted to identify the risk factors for depression development
in CKD patients. Nonetheless, we attempted to explain the

relationship between these variables based on the classic CS-
SRM theory. Secondly, the participants were recruited from
a single medical center in China, and the relatively small
sample size limits the generalizability of the findings. Thirdly,
the prevalence of depression was assessed by using a self-
report questionnaire less accurate than clinical interviews. Last
but not least, although we considered several confounding
factors in the model, there could be still some factors that
remain unadjusted.

CONCLUSION

In conclusion, we found that depression was common in CKD
patients without dialysis in China, and was associated with
patients’ perception of their illness. Our findings provide insight
into the associated factors for depression in CKD patients. Future
longitudinal studies could further assess the causal effects of
these modifiable risk factors for depression, in order to develop
intervention strategies to improve patients’ quality of life and
clinical outcomes.
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