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Abstract

Self-care behavior is considered important for preventing the progression of chronic kidney

disease (CKD). Although lifestyle interventions are popular, they have not been sufficiently

effective. According to studies on other chronic diseases, illness representation has been

found to formulate a pattern, and self-care behavior could differ depending on the pattern,

which suggests difference in self-care behavior based on illness representation. This study

examined what kind of illness representational patterns exist among CKD patients and

whether there is a difference in self-care behavior depending on the pattern. A survey was

conducted from the beginning of June to the end of October 2019 on 274 CKD patients who

were either outpatients or hospitalized at general hospitals in Western Japan. The Illness

Perception Questionnaire-Revised was used to assess illness representation and the Japa-

nese Chronic Kidney Disease Self-Care scale was used to assess self-care behavior. Two-

stage cluster analysis was used to identify clusters. Cluster features were examined using

analysis of variance and Tukey HSD tests. Differences in self-care behavior scores among

identified clusters were investigated. Two hundred and forty-four questionnaires were

received, and 212 were analyzed. Participants were aged 64.9±12.9, and the estimated glo-

merular filtration rate was 33.7±15.8. Three clusters were identified: Cluster 1 represented

the difficulty of making sense of the changed condition caused by the disease and easily fall-

ing into misunderstanding; Cluster 2 represented patients with disease conditions that

impacted their daily life and emotional responses; Cluster 3 represented the controllability

and understandability of the disease. Total self-care behavior scores indicated a significant

difference between Cluster 1 (52.1 ± 9.7) and Cluster 3 (57.7 ± 8.2). In conclusion, we

showed that three representational patterns exist among CKD patients. In addition, a differ-

ence was found in self-care behavior depending on the illness representational pattern, sug-

gesting the need to focus on illness representation.
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Introduction

Chronic kidney disease (CKD) is estimated to affect 850 million people, and the number of

patients is increasing worldwide [1]. When CKD progresses, it leads to end-stage renal failure

and requires renal replacement therapies (RRTs), such as dialysis and/or kidney transplanta-

tion. RRT not only places a psychological and economic burden on patients but also leads to

increased expenses for medical systems [2]. Moreover, decreased glomerular filtration rate

(GFR) is a risk factor for cardiovascular disease (CVD) and increases the risk of death in

patients [2]. Reducing such risks and preventing and controlling the progression of CKD have

become important issues worldwide.

In Japan, the estimated prevalence of CKD has increased from 13.3 million to 14.8 million

over 10 years based on cohort studies [3]. The CKD Clinical Practice Guideline recommends

these self-care behaviors, such as adherence to medication, diet management, exercise, smok-

ing cessation, and blood pressure management [4]. However, CKD has poor subjective symp-

toms; continuing self-care behavior for it is difficult. Patients with end-stage renal failure are

also reported to take treatment actions that are not appropriate [5]. To date, intervention stud-

ies on lifestyles have been conducted using self-care behaviors such as diet management and

blood pressure management as outcomes for patients with CKD [6–10]; however, a meta-anal-

ysis has shown that the effects of this approach are limited, and educational interventions that

focus only on lifestyle are insufficient to bring about behavioral change [11]. Under similar cir-

cumstances, in the case of diabetes and other chronic diseases, studies focusing on the patient’s

belief or perception of their disease have been advanced [12, 13], and the relationship with

self-care behavior has also been examined [14]. Studies related to CKD patients’ beliefs or per-

ceptions of their disease have focused on the relationship between illness representation and

the duration until the start of dialysis [15]; in addition, mortality is predicted [16] in CKD

patients. In dialysis patients, a moderate relationship between the perception of illness and

coping behavior has been reported [17]. When people suffer from a disease, they tend to gener-

ate specific patterns of belief, representation, and the perception of illness [16]. These beliefs

and representations are conceptualized in the Common Sense Model (CSM), as shown by

Leventhal et al. According to their model, illness representation guides coping behavior [18],

and based on previous research [15–17], illness representation is inferred to be a factor that

makes a difference in the self-care behavior of patients with CKD. In qualitative studies,

patients were reported to find difficulty in understanding that CKD is a permanent disease; in

understanding the severity of the disease because of its hard-to-discern symptoms, even if

renal function is impaired; and in realizing the effects of maintaining renal function by chang-

ing their lifestyle [19, 20]. Muscat and her colleague focus on a pattern of illness representation

called controllability, show that it is an important predictor of mortality risk, and suggest its

association with self-care behavior [16]. However, this study also does not directly examine the

relationship between CKD and self-care behavior. In patients with CKD, reports that directly

examine the relationship between illness representation and self-care behavior are rare, and

more studies are needed that will lead to changes in the self-care behavior of patients with

CKD.

Illness representations construct multiple dimensions, such as how illness affects their lives

(consequence), whether they can control the disease by themselves (personal control), and their

emotional perception of it (emotional representations) [18, 21]. Previous studies in patients

with other chronic diseases have examined the relationship between illness representation and

self-care behavior in relation to each dimension, and a meta-analysis shows that this relation-

ship is weak [22]. However, another meta-analysis has pointed out that since illness represen-

tation comprises multiple dimensions, extracting the two variables of each dimension and
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outcome and examining the relationship between them is theoretically inconsistent [23].

Showing the relationship between two variables—one dimension and an outcome—can lead

to misinterpretation [23]. In recent reviews, illness representation shows 2–3 patterns of char-

acteristics based on cluster analysis, and differences in outcomes, such as quality of life and

psychological burden, exist owing to differences in the characteristics of illness representation

[24]. Although studies on outcomes of self-care behavior are limited, researchers have reported

that patterns of illness representation are divided into three in diabetic patients and that differ-

ences exist in their self-care behavior [25]. Similarly, the pattern of illness representation in

cardiac rehabilitation patients is divided into two, and differences in rehabilitation efforts exist

depending on the pattern [26]. These reports indicate that different patterns of illness repre-

sentation exist depending on the disease or on the patient’s condition.

Therefore, in this study, we examine what kinds of representational patterns are present in

patients with CKD before the start of dialysis. In addition, we examine whether differences

exist in self-care behavior depending on the representational pattern. The representational pat-

terns in CKD patients have not yet been shown. Moreover, differences in self-care behavior

owing to representational patterns add a new perspective to existing interventions.

Materials and methods

Study design and participants

The study design followed a cross-sectional descriptive approach. The survey was conducted at

Okayama university hospital located in West Japan. Eligible patients were on outpatient visits

to, or were already in, the ward during the five-month period from June 19 to October 24,

2019 and met all the following selection criteria: clinically predicted to have a chronic course

of the underlying disease leading to decreased renal function, having an estimated GFR

(eGFR) of 60 mL/min/1.73 m2, and being 20 years of age or older. The exclusion criteria were

as follows: having started RRT; having difficulty answering the self-administered questionnaire

owing to cognitive decline; undergoing treatment mainly for comorbidities; and mainly being

treated with drug treatment, such as immunosuppressive drugs. All participants could read

and write Japanese. Regarding the recruitment of participants, outpatients were recruited on

the day of the outpatient consultation, and permission was obtained from the attending physi-

cian for the survey. After that, the survey was explained to outpatients. For inpatients, we con-

firmed whether there was a patient in charge who was hospitalized according to the outpatient

day of the attending physician. After obtaining consent from the attending physician, the

study was explained to the inpatients.

Sample sizes were calculated using Cohen’s definition of effect size (f-test). A required sam-

ple size of 207 was calculated to produce a statistical power of 0.9 with a medium effect size of

0.25 and a significance level (p-value) of 0.05. In this study, 276 CKD patients were targeted,

assuming a survey response rate of approximately 75%; however, the total final responses

came to 274.

Ethical considerations

This study complied with the Declaration of Helsinki and was approved by the Okayama Uni-

versity Clinical Research Review Committee (K1905-023). In the course of the survey, the

researchers explained in writing and orally the purpose and significance of the research,

method, viewing of information in medical records, and protection of personal information.

The researcher distributed an anonymous self-administered questionnaire to those who

expressed their intention to participate. Patients on outpatient visits were given one month to

complete and return the questionnaire, while patients who were hospitalized were given 1–2
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weeks in consideration of the burden on participants. Informed consent for this study was

obtained verbally and in writing.

Data collection

Participants’ background factors included sex, age, body mass index (BMI), eGFR at the time

of the survey, comorbidities, duration of disease, experience of receiving education on lifestyle

for CKD from medical staff, living status (living together with families), and employment sta-

tus. Information on BMI, eGFR at the time of the survey, and comorbidities was obtained

from electronical medical records. Regarding the patient’s perceived health status, we asked,

“How was your overall health status over the past 1 month?” They were requested to respond

on a 6-point scale, ranging from “extremely healthy” to “very poor.”

The questionnaire was completed at home and mailed by the patient. Researchers collected

information from electronic medical records for patients who checked the consent box on the

questionnaire when they received it. For this reason, when distributing questionnaires, it was

necessary to assign IDs to patients and match them with examination data on electronic medi-

cal records. After matching information such as test values from consenting patients, the

researchers erased all patient-identifying information. Thus, researchers had access to patient-

identifiable information only when gathering information from electronic medical records.

Data measurements

Illness representation. The Illness Perception Questionnaire-Revised (IPQ-R) was used

to evaluate illness representation [21]. The IPQ-R has been used to assess patients’ representa-

tion in multiple chronic diseases, including CKD, and is a valid scale for measuring illness

representation in CKD patients. In addition, it has been translated into Japanese by Katayama

et al., and its content validity and reliability have been confirmed using a retesting method

[27]. The IPQ-R is composed of three sections. The first section is “identity,” for which a “yes/

no” binary is used for each item; the score indicates the number of symptoms associated with

the disease. The second section is the assessment of cognitive condition in each dimension

(timeline acute/chronic, consequence, personal control, treatment control, illness coherence, time-
line cyclical, emotional representations). Question items include, for example, “My kidney dis-

ease has serious consequences for my life” (consequence) and “I can decide whether what I do

improves or worsens my kidney disease” (personal control). The responses to the items are on

a 5-point scale, ranging from “strongly disagree” to “strongly agree” [21, 28]. The total score is

calculated for each dimension; what the score indicates is different for each dimension. Time-
line acute/chronic represents the belief regarding whether the disease follows a chronic course,

“consequence” represents the belief that the disease has serious consequences on one’s life, and

“personal control” represents the belief about control over the disease. Additionally, “treatment
control” represents the belief that treatment is effective in controlling the disease; “illness coher-
ence” represents the patient’s beliefs regarding making sense of their condition caused by the

disease; “timeline cyclical” represents the belief that medical conditions and symptoms are not

constant; and “emotional representations” indicate negative emotional reactions to illness. The

third dimension is “cause,” which indicates the cause of the disease recognized by the patient.

However, in CKD, the causes differ depending on the underlying disease or when multiple

causes are mixed. Therefore, we did not use “cause” in this study.

Self-care behavior. To assess patients’ self-care behavior, we used the Japanese version of

the Chronic Kidney Disease Self-Care Scale (CKDSC-J). The reliability and validity of the orig-

inal scale (i.e., CKDSC), developed by Wang et al. [29], were confirmed. In addition, when the

CKDSC-J was developed, its structural validity was confirmed by assuming a second-order
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factor model; the one-dimensionality of the scale was also confirmed [30]. The CKDSC-J con-

sists of 15 items and five factors: “medication control,” “diet,” “exercise,” “smoking cessation,”

and “self-monitoring of blood pressure.” Examples of question items include: “I follow the

restricted diet rules for kidney disease, such as protein restriction, when eating meals” and “I

measure (check) my blood pressure myself.” Each item is evaluated on a 5-point scale from

“never” to “always.” The higher the score on the CKDSC-J, the more the patient is engaged in

self-care behavior.

Data analysis

For the analysis of data, descriptive statistics, cluster analysis, one-way analysis of variance

(ANOVA), and Tukey Honestly Significant Difference (HSD) multiple comparison test were

performed using SPSS ver. 26.0. We calculated the mean and standard deviation (SD) for each

dimension of the background factor and IPQ-R and performed descriptive statistics. To cate-

gorize disease cognition, we performed a “two-stage cluster analysis,” with reference to previ-

ous studies [31]. First, we performed hierarchical cluster analysis using Ward’s method and

examined the number of clusters. Next, we performed a non-hierarchical cluster analysis using

the K-means method, extracted patterns of illness representation, confirmed that the popula-

tion was roughly the same as the result of the hierarchical cluster, and determined the pattern

of illness representation. To understand the characteristics of each extracted pattern, one-way

ANOVA was used to examine the differences between groups in each of the eight dimensions

of illness representation, followed by Tukey HSD multiple comparison test. In addition, since

illness representation has dimensions with different scores, we calculated the Z-score and

examined the characteristics of each pattern together with the results of one-way ANOVA. To

examine whether a difference existed in self-care behavior depending on illness representation,

the self-care behavior score for each representational pattern extracted was examined along

with the one-way ANOVA analysis, followed by Tukey HSD multiple comparison test. The

statistical significance level was 5%, and the test was two-sided.

Results

A total of 244 people responded to the questionnaire (89.1% response rate). Of these, question-

naires for 212 participants with valid and complete responses on IPQ-R or CKDSC-J were ana-

lyzed (valid response rate 77.4%). Table 1 shows the characteristics of the participants. Their

age was 64.9 ± 12.9 years, and the eGFR was 33.7 ± 15.8 mL/min/1.73m2 at the time of the sur-

vey; 36.3% of them had been diagnosed with CKD for 1 to 5 years. Moreover, 92.0% had an

experience of receiving education on lifestyle for CKD from medical staff. More than 70% of

the respondents answered that their health status in the past 1 month was “healthy,” “very

healthy,” or “extremely healthy.”

Difference in illness representational patterns and their features in patients

with CKD

Three clusters—Cluster 1 (n = 66), Cluster 2 (n = 63), and Cluster 3 (n = 83)—were extracted

by two-stage cluster analysis. Between-group differences existed in all dimensions of illness

representation among the three clusters (identity: F = 31.51, p< .001; timeline acute/chronic:
F = 51.42, p< .001; consequence: F = 79.22, p< .001, personal control: F = 43.37, p< .001,

treatment control: F = 33.66, p< .001, illness coherence: F = 40.18, p< .001, timeline cyclical:
F = 4.45, p = .013, emotional representations: F = 57.51, p< .001). The one-way ANOVA and

the Tukey HSD multiple comparison test revealed that Cluster 1 had the lowest scores among

the three clusters for “timeline acute/chronic,” “personal control,” and “illness coherence;”
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Table 1. Participant characteristics (N = 212).

Variable N %

Sex Male 140 66.0

Female 72 34.0

Age (years), M ± SD 64.9 ± 12.9

BMI (kg/m2), M ± SD 23.5 ± 4.1

eGFR (mL/min/1.73 m2), M ± SD, N = 211ª 33.7 ± 15.8

CKD stage, N = 211 ª, b G3a 62 29.4

G3b 62 29.4

G4 55 26.0

G5 32 15.2

Comorbidityc Hypertension 167 78.8

Hyperlipidemia 111 52.4

Hyperuricemia 100 47.2

Diabetes 66 31.1

Heart disease 43 20.3

CKD duration (years) Less than 1 year 23 10.8

1–5 77 36.3

5–10 43 20.3

10–15 20 9.4

15–20 12 5.7

20 or more 37 17.5

Educating patients about CKDd 195 92.0

Educatore Physician 173 81.6

Nurse 43 20.3

Nutritionist 122 57.5

Self-rated health statusf Extremely healthy 3 1.4

Very healthy 30 14.2

Healthy 119 56.1

Little poor 52 24.5

Poor 8 3.8

Very poor 0

Living status, N = 210 Living alone 33 15.7

Living with families 177 84.3

Employment status, N = 207 Employed 104 50.3

Unemployed 54 26.1

Retired 20 9.6

Other 29 14.0

BMI, body mass index; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; M, mean; SD, standard deviation.
a Mean values were calculated from and CKD stage in patients with available eGFR values measured at the time of the survey.
b CKD stage was categorized by eGFR values based on the Kidney Disease Improving Global Outcomes (KDIGO) clinical practice guidelines (45–59 [G3a], 30–44

[G3b], 15–29 [G4], <15 [G5] ml/min/1.73 m2). Patients who met the criteria at recruitment but had an eGFR� 60 mL/min/1.73 m2 in the survey were included in G3a

(N = 7).
c Comorbidities indicate multiple co-occurring diseases per patient in the electronic medical record.
d Experience of receiving education on lifestyle for CKD from medical staff.
e Occupations of medical staff who educated patients.
f Patients evaluated their health status for the past 1 month.

https://doi.org/10.1371/journal.pone.0283701.t001
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Cluster 2 had the highest scores among the three clusters for “identity,” “timeline acute/
chronic,” “consequence,” and “emotional representations;” and, interestingly, Cluster 3 had

higher scores for “personal control,” “treatment control,” and “illness coherence” than the other

two clusters (Table 2). The Z-score results are shown in Fig 1. Based on these results, Cluster 1

represents the difficulty of making sense of the changed condition caused by the disease and

easily falling into misunderstanding, Cluster 2 represents patients with disease conditions that

have impacted their daily life and emotional responses, and Cluster 3 represents the controlla-

bility and understandability of the disease.

Difference in self-care behavior scores among representational patterns

The one-way ANOVA analysis, followed by Tukey HSD multiple comparison test, showed

that the self-care behavior score was higher in Cluster 3 than in Cluster 1 (p< .001). No statis-

tically significant differences were found between Cluster 2 and the other clusters. The self-

care behavior scores of Clusters 1, 2, and 3 were 52.1 (SD = 9.7), 54.6 (SD = 8.6), and 57.7

(SD = 8.2), respectively (Table 3).

Discussion

First, this study identified three distinct illness representational patterns among CKD patients:

Cluster 2 with a high identity, timeline acute/chronic, consequence, and emotional representa-

tion; Cluster 3 with a high personal control, treatment control, and illness coherence; and

Cluster 1 with a low timeline acute/chronic, personal control, and illness coherence. Similarly,

a previous review using the cluster approach with IPQ-R identified two or three patterns [24].

Table 2. Comparison of illness perception among clusters.

Total score for each IPQ-R dimension Total N = 212 Cluster 1a N = 66 Cluster 2b N = 63 Cluster 3c N = 83 F (p-value)

M (SD) M (SD) M (SD) M (SD)

Identity 1.8 (2.6) 1.1 (1.6) 3.7 (3.4) 1.0 (1.6) 31.51*** (< .001)

a, c < b

Timeline acute/chronic 25.0 (4.3) 21.8 (3.7) 28.2 (2.3) 25.2 (4.2) 51.42*** (< .001)

a < b, c; c < b

Consequences 17.7 (4.8) 15.4 (3.5) 22.6 (3.6) 15.8 (3.8) 79.22*** (< .001)

a, c < b

Personal control 21.4 (3.5) 18.7 (2.6) 21.8 (3.6) 23.2 (2.7) 43.37*** (< .001)

a < b, c; b < c

Treatment control 18.1 (3.1) 17.0 (2.8) 16.8 (3.3) 20.0 (2.2) 33.66*** (< .001)

a, b < c

Illness coherence 17.5 (2.7) 15.6 (2.1) 17.3 (2.6) 19.1 (2.3) 40.18*** (< .001)

a < b, c; b < c

Timeline cyclical 9.3 (2.6) 9.8 (2.3) 9.6 (2.7) 8.7 (2.5) 4.45* (= .013)

c < a

Emotional representations 17.4 (5.2) 17.1 (4.4) 21.8 (4.3) 14.3 (3.9) 57.51*** (< .001)

a, c < b; c < a

IPQ-R, Illness Perception Questionnaire-Revised; M, mean; SD, standard deviations.

Statistically significant differences between clusters were found using the Tukey–Kramer test.

p-values were calculated based on ANOVA with the Tukey–Kramer test.

*Significant difference (p < .05)

***Significant difference (p < .001).

https://doi.org/10.1371/journal.pone.0283701.t002
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Regarding the feature of Cluster 2, Hagger et al. reported that people who were higher on

the domains of identity, timeline acute/chronic, consequence, and emotional representations

in Cluster 2 (1) had representation of health threats regarding their disease and (2) tended to

strongly recognize health threats and deal with them [23, 32]. In contrast, Cluster 3 indicated

higher personal control, treatment control, and illness coherence among the three patterns,

representing patients who have control over their disease. Similarly, people who have the

representation of controllability tend to have trouble in recognizing health threats (identity,

timeline acute/chronic, emotional representation) [23, 32]. In our study, the dimensions

related to health threats were higher in Cluster 2 than in Cluster 3, showing trends similar to

Fig 1. Comparison of each domain of the IPQ-R mean scores (z-scores) by clusters. Cluster 1 represented the

difficulty of making sense of the changed condition caused by the disease and easily falling into misunderstanding

(blue). Cluster 2 represents patients with disease conditions that have impacted their daily life and emotional responses

(orange). Cluster 3 represents the controllability and understanding of the disease (gray). IPQ-R, Illness Perception

Questionnaire-Revised.

https://doi.org/10.1371/journal.pone.0283701.g001

Table 3. Comparison of CKDSC-J score by cluster.

Total N = 212 Cluster 1a N = 66 Cluster 2b N = 63 Cluster 3c N = 83 F (p-value)

Outcome variables M (SD) M (SD) M (SD) M (SD)

CKDSC-J score 55.0 (9.1) 52.1 (9.7) 54.6 (8.6) 57.7 (8.2) 7.31*** (< .001)

a < c

CKDSC-J, Chronic Kidney Disease Self-Care Scale-Japanese version; M, mean; SD, standard deviation.

Statistically significant differences between clusters were found by the Tukey–Kramer test.

p-values were calculated based on ANOVA with the Tukey–Kramer test.

***Significant difference (p < .001).

https://doi.org/10.1371/journal.pone.0283701.t003
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those of previous reports. In addition, previous reports that examined representational pat-

terns in other chronic diseases, such as diabetes [25], myositis [33], and Chronic Obstructive

Pulmonary Disease [34], indicated similar representational patterns of health threats and con-

trollability. As patients with chronic diseases live with their disease, they are affected physically,

psychologically, and socially by changes in their condition [35–37] but can engage in self-care

behavior to deal with these changes and steady their life. While some patients with a chronic

condition have a representation of health threats by changing their disease condition, others

with the representation of controllability control their disease by engaging in self-care behavior

to steady their life. For this, indicating that the representational patterns of Clusters 2 and 3

may also reflect the nature of a chronic disease.

Cluster 1 had the lowest score among the three patterns in terms of timeline acute/chronic,

personal control, and illness coherence, implying that those following the pattern of Cluster 1

have poor representation of the chronic course of their disease, difficulty in controlling the dis-

ease on their own, and little ability to make sense of their condition caused by the disease. CKD

is a disease with few subjective symptoms until it becomes severe [4]. In qualitative studies,

patients report not knowing whether they are truly ill because they do not feel any impact on

their lives; furthermore, as renal function declines without symptoms, they tend to imagine that

the disease is not serious, and they consider their health to be good [19, 20]. Though CKD gen-

erally follows a chronic course, and its progression can be delayed through the individual’s self-

care behavior, participants in Cluster 1 showed a poor belief in the chronic progression of CKD

and in the ability to control the disease themselves. This suggests that the patients in Cluster 1

had trouble making sense of their changed condition caused by the disease (e.g., changes in

their physical, psychological, and situational conditions), as well as understanding their feelings

in the context of the changed conditions; thus, misunderstandings were highly likely to occur.

In this study, a difference existed in the total scores for self-care behavior between Clusters

1 and 3, which showed differences in personal control, treatment control, and illness coher-

ence, suggesting that differences in controllability brought about differences in self-care behav-

ior. According to a previous report, illness representational patterns with controllability focus

on the problem and aim to solve it [38]. In the case of CKD, self-care behaviors can be the solu-

tion to the problem of CKD progression. Based on this, we suggest that the difference in self-

care behavior is caused by a difference between Clusters 3 and 1, which indicates difference of

strength in the illness representational pattern of controllability, while the total score of self-

care behavior in Cluster 2 shows no difference when compared to Clusters 1 and 3. In promot-

ing self-care behaviors, multiple theories have assumed that these behaviors are caused by

heightening belief in the health threat or by the patient’s perceived seriousness about their dis-

ease, including the Health Belief Model. However, studies examining the approach of behav-

ioral change have reported that interventions that increase only patient’s perceptions of the

health threat, or the seriousness of their disease, do not affect behavioral change sufficiently

[39]. This study also showed that the pattern shown by Cluster 3 participants, indicates a

strong belief in control over the disease. This result suggests that a belief in control over illness

is important in enhancing self-care behavior.

In this study, we showed the possibility that the illness representation of CKD patients can

be understood as three patterns. The relationship between illness representation and self-care

behavior has not been shown directly yet. Though this is also the case in this study, we indi-

cated a new finding that representational patterns in CKD can be observed and that self-care

behavior differs depending on the pattern. In CKD patients, diverse beliefs have been reported

in qualitative studies [19, 20, 40]. Evaluating the characteristics of patients’ beliefs, through

three illness representational patterns, will lead to a deeper understanding of the patients’

beliefs for medical staff.
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To prevent progression and aggravation of CKD, encouraging self-care behavior in patients

is critical. However, educational intervention that focuses only on lifestyle is considered insuf-

ficient to bring about behavioral change. Under these circumstances, the fact that self-care

behavior differs depending on the characteristics of the patient’s belief suggests the possibility

that illness representation can be a factor regulating self-care behavior in CKD patients. This

indicates the need to focus on illness representation in promoting self-care behavior in CKD

patients. In addition, the knowledge provided by our study can contribute to examining inter-

ventions for illness representation, as a new perspective.

This study had a few limitations. Specifically, the results of this study are expected to help

medical staff understand and support CKD patients with decreased renal function; however,

this study was conducted at only a single general hospital where many specialists in nephrology

provide outpatient care. In addition, more than 90% of patients in this study had experience of

receiving education on lifestyle for CKD from medical staff, and this may have impacted their

beliefs or their self-care behavior. Furthermore, this was a cross-sectional study. In the future,

verifying whether self-care behavior differs depending on the pattern of illness representation

will be necessary, using a longitudinal design.

Conclusion

In this study, we showed that three patterns of beliefs regarding CKD can be observed. In par-

ticular, Cluster 3 was identified as having a high degree of controllability, which is considered

important for patients to engage in self-care behaviors in order to prevent progression of

CKD. As a difference existed in the self-care behavior score by the characteristics of illness

representation, we suggest that focusing on illness representation to promote self-care behav-

ior by patients is necessary.

Supporting information

S1 Checklist. STROBE statement—checklist of items that should be included in reports of

observational studies.

(DOCX)

S1 Dataset.

(XLSX)

Acknowledgments

The author would like to thank the participating patients for answering the questionnaire and

the staff of the Okayama university hospital, especially Dr. Jun Wada and Dr. Kathuyuki

Tanabe.

Author Contributions

Data curation: Yuki Kajiwara, Michiko Morimoto.

Formal analysis: Yuki Kajiwara, Michiko Morimoto.

Funding acquisition: Yuki Kajiwara, Michiko Morimoto.

Investigation: Yuki Kajiwara, Michiko Morimoto.

Methodology: Yuki Kajiwara, Michiko Morimoto.

Project administration: Yuki Kajiwara.

PLOS ONE Illness representational patterns and self-care behaviors in chronic kidney disease patients

PLOS ONE | https://doi.org/10.1371/journal.pone.0283701 March 31, 2023 10 / 13

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0283701.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0283701.s002
https://doi.org/10.1371/journal.pone.0283701


Writing – original draft: Yuki Kajiwara.

Writing – review & editing: Yuki Kajiwara, Michiko Morimoto.

References
1. Jager KJ, Kovesdy C, Langham R, Rosenberg M, Jha V, Zoccali C. A single number for advocacy and

communication—Worldwide more than 850 million individuals have kidney diseases. Kidney Int. 2019;

96(5):1048–1050. https://doi.org/10.1016/j.kint.2019.07.012 PMID: 31582227

2. Levin A, Stevens PE, Bilous RW, Coresh J, deFrancisco ALM, deJong PE, et al. Kidney disease:

Improving global outcomes (KDIGO) CKD work group. KDIGO 2012 clinical practice guideline for the

evaluation and management of chronic kidney disease. Kidney Int Suppl. 2013; 3(1):1–50. https://doi.

org/10.1038/kisup.2012.73

3. Nagai K, Asahi K, Iseki K, Yamagata K. Estimating the prevalence of definitive chronic kidney disease

in the Japanese general population. Clin Exp Nephrol. 2021; 25(8):885–892. https://doi.org/10.1007/

s10157-021-02049-0 PMID: 33839966

4. Japanese Society of Nephrology. Evidence-based clinical practice guideline for CKD; 2018.

5. McIntyre NJ, Fluck R, McIntyre C, Taal M. Treatment needs and diagnosis awareness in primary care

patients with chronic kidney disease. Br J Gen Pract. 2012; 62(597):e227–e232. https://doi.org/10.

3399/bjgp12X636047 PMID: 22520909

6. Campbell KL, Ash S, Bauer JD. The impact of nutrition intervention on quality of life in pre-dialysis

chronic kidney disease patients. Clin Nutr. 2008; 27(4):537–544. https://doi.org/10.1016/j.clnu.2008.05.

002 PMID: 18584924

7. Flesher M, Woo P, Chiu A, Charlebois A, Warburton DE, Leslie B. Self-management and biomedical

outcomes of a cooking, and exercise program for patients with chronic kidney disease. J Ren Nutr.

2011; 21(2):188–195. https://doi.org/10.1053/j.jrn.2010.03.009 PMID: 20650652

8. Teng HL, Yen M, Fetzer S, Sung JM, Hung SY. Effects of targeted interventions on lifestyle modifica-

tions of chronic kidney disease patients: Randomized controlled trial. West J Nurs Res. 2013; 35

(9):1107–1127. https://doi.org/10.1177/0193945913486202 PMID: 23618821

9. Howden EJ, Coombes JS, Strand H, Douglas B, Campbell KL, Isbel NM. Exercise training in CKD: Effi-

cacy, adherence, and safety. Am J Kidney Dis. 2015; 65(4):583–591. https://doi.org/10.1053/j.ajkd.

2014.09.017 PMID: 25458662

10. Meuleman Y, Hoekstra T, Dekker FW, Navis G, Vogt L, van der Boog PJM, et al. Sodium restriction in

patients with CKD: A randomized controlled trial of self-management support. Am J Kidney Dis. 2017;

69(5):576–586. https://doi.org/10.1053/j.ajkd.2016.08.042 PMID: 27993433

11. Peng S, He J, Huang J, Lun L, Zeng J, Zeng S, et al. Self-management interventions for chronic kidney

disease: A systematic review and meta-analysis. BMC Nephrol. 2019; 20(1):142. https://doi.org/10.

1186/s12882-019-1309-y PMID: 31027481

12. McSharry J, Moss-Morris R, Kendrick T. Illness perceptions and glycaemic control in diabetes: A sys-

tematic review with meta-analysis. Diabet Med. 2011; 28(11):1300–1310. https://doi.org/10.1111/j.

1464-5491.2011.03298.x PMID: 21418098

13. Frantz C, Avouac J, Distler O, Amrouche F, Godard D, Kennedy AT, et al. Impaired quality of life in sys-

temic sclerosis and patient perception of the disease: A large international survey. Semin Arthritis

Rheum. 2016; 46(1):115–123. https://doi.org/10.1016/j.semarthrit.2016.02.005 PMID: 27132536

14. Hudson JL, Bundy C, Coventry PA, Dickens C. Exploring the relationship between cognitive illness rep-

resentations and poor emotional health and their combined association with diabetes self-care. A sys-

tematic review with meta-analysis. J Psychosom Res. 2014; 76(4):265–274. https://doi.org/10.1016/j.

jpsychores.2014.02.004 PMID: 24630175

15. Meuleman Y, de Goeij MC, Halbesma N, Chilcot J, Dekker FW, van Dijk S, et al. Illness perceptions in

patients on predialysis care: Associations with time until start of dialysis and decline of kidney function.

Psychosom Med. 2015; 77(8):946–954. https://doi.org/10.1097/PSY.0000000000000220 PMID:

26230483

16. Muscat P, Weinman J, Farrugia E, Camilleri L, Chilcot J. Illness perceptions predict mortality in patients

with predialysis chronic kidney disease: A prospective observational study. BMC Nephrol. 2020; 21

(1):537. https://doi.org/10.1186/s12882-020-02189-7 PMID: 33302894

17. Knowles SR, Castle DJ, Biscan SM, Salzberg M, O’Flaherty EB, Langham R. Relationship between ill-

ness perceptions, coping, and psychological morbidity in kidney transplants patients. Am J Med Sci.

2016; 351(3):233–238. https://doi.org/10.1016/j.amjms.2015.12.009 PMID: 26992250

PLOS ONE Illness representational patterns and self-care behaviors in chronic kidney disease patients

PLOS ONE | https://doi.org/10.1371/journal.pone.0283701 March 31, 2023 11 / 13

https://doi.org/10.1016/j.kint.2019.07.012
http://www.ncbi.nlm.nih.gov/pubmed/31582227
https://doi.org/10.1038/kisup.2012.73
https://doi.org/10.1038/kisup.2012.73
https://doi.org/10.1007/s10157-021-02049-0
https://doi.org/10.1007/s10157-021-02049-0
http://www.ncbi.nlm.nih.gov/pubmed/33839966
https://doi.org/10.3399/bjgp12X636047
https://doi.org/10.3399/bjgp12X636047
http://www.ncbi.nlm.nih.gov/pubmed/22520909
https://doi.org/10.1016/j.clnu.2008.05.002
https://doi.org/10.1016/j.clnu.2008.05.002
http://www.ncbi.nlm.nih.gov/pubmed/18584924
https://doi.org/10.1053/j.jrn.2010.03.009
http://www.ncbi.nlm.nih.gov/pubmed/20650652
https://doi.org/10.1177/0193945913486202
http://www.ncbi.nlm.nih.gov/pubmed/23618821
https://doi.org/10.1053/j.ajkd.2014.09.017
https://doi.org/10.1053/j.ajkd.2014.09.017
http://www.ncbi.nlm.nih.gov/pubmed/25458662
https://doi.org/10.1053/j.ajkd.2016.08.042
http://www.ncbi.nlm.nih.gov/pubmed/27993433
https://doi.org/10.1186/s12882-019-1309-y
https://doi.org/10.1186/s12882-019-1309-y
http://www.ncbi.nlm.nih.gov/pubmed/31027481
https://doi.org/10.1111/j.1464-5491.2011.03298.x
https://doi.org/10.1111/j.1464-5491.2011.03298.x
http://www.ncbi.nlm.nih.gov/pubmed/21418098
https://doi.org/10.1016/j.semarthrit.2016.02.005
http://www.ncbi.nlm.nih.gov/pubmed/27132536
https://doi.org/10.1016/j.jpsychores.2014.02.004
https://doi.org/10.1016/j.jpsychores.2014.02.004
http://www.ncbi.nlm.nih.gov/pubmed/24630175
https://doi.org/10.1097/PSY.0000000000000220
http://www.ncbi.nlm.nih.gov/pubmed/26230483
https://doi.org/10.1186/s12882-020-02189-7
http://www.ncbi.nlm.nih.gov/pubmed/33302894
https://doi.org/10.1016/j.amjms.2015.12.009
http://www.ncbi.nlm.nih.gov/pubmed/26992250
https://doi.org/10.1371/journal.pone.0283701


18. Leventhal H, Brissette I, Leventhal EA. The common-sense model of self-regulation of health and ill-

ness. In: Cameron LD, Leventhal H, editors. The self-regulation of health and illness behaviour. New

York: Routledge; 2003. pp 56–79.

19. Van Dipten C, de Grauw WJC, Wetzels JFM, Assendelft WJJ, Scherpbier-de Haan ND, Dees MK.

What patients with mild-to-moderate kidney disease know, think, and feel about their disease: An in-

depth interview study. J Am Board Fam Med. 2018; 31(4):570–577. https://doi.org/10.3122/jabfm.2018.

04.170459 PMID: 29986983

20. Lopez-Vargas PA, Tong A, Phoon RK, Chadban SJ, Shen Y, Craig JC. Knowledge deficit of patients

with stage 1–4 CKD: A focus group study. Nephrology (Carlton). 2014; 19(4):234–243. https://doi.org/

10.1111/nep.12206 PMID: 24428274

21. Moss-Morris R, Weinman J, Petrie K, Horne R, Cameron L, Buick D. The revised illness perception

questionnaire (IPQ-R). Psychol Health. 2002; 17(1):1–16. https://doi.org/10.1080/08870440290001494

22. Aujla N, Walker M, Sprigg N, Abrams K, Massey A, Vedhara K. Can illness beliefs, from the common-

sense model, prospectively predict adherence to self-management behaviours? A systematic review

and meta-analysis. Psychol Health. 2016; 31(8):931–958. https://doi.org/10.1080/08870446.2016.

1153640 PMID: 26911306

23. Hagger MS, Koch S, Chatzisarantis NLD, Orbell S. The common sense model of self-regulation: Meta-

analysis and test of a process model. Psychol Bull. 2017; 143(11):1117–1154. https://doi.org/10.1037/

bul0000118 PMID: 28805401

24. Rivera E, Corte C, DeVon HA, Collins EG, Steffen A. A systematic review of illness representation clus-

ters in chronic conditions. Res Nurs Health. 2020; 43(3):241–254. https://doi.org/10.1002/nur.22013

PMID: 32067248

25. Shibayama T, Tanha S, Abe Y, Haginoya H, Rajab A, Hidaka K. The role of illness schemata in self-

care behaviors and glycemic control among patients with type 2 diabetes in Iran. Prim Care Diabetes.

2019; 13(5):474–480. https://doi.org/10.1016/j.pcd.2019.03.002 PMID: 30926384

26. Flora PK, Anderson TJ, Brawley LR. Illness perceptions and adherence to exercise therapy in cardiac

rehabilitation participants. Rehabil Psychol. 2015; 60(2):179–186. https://doi.org/10.1037/a0039123

PMID: 26120743

27. Katayama F, Kodama M, Osada H. Development of the Japanese version of the illness perception

questionnaire: Reliability and validity with hemodialysis data. Jpn J Health Psychol. 2009; 22:28–39.

https://doi.org/10.11560/jahp.22.2_28

28. Weinman J, Petrie KJ, Moss-Morris R, Horne R. The illness perception questionnaire: A new method

for assessing the cognitive representation of illness. Psychol Health. 1996; 11(3):431–445. https://doi.

org/10.1080/08870449608400270

29. Wang SL, Chiu YW, Kung LF, Chen TH, Hsiao SM, Hsiao PN, et al. Patient assessment of chronic kid-

ney disease self-care using the chronic kidney disease self-care scale in Taiwan. Nephrology (Carlton).

2019; 24(6):615–621. https://doi.org/10.1111/nep.13475 PMID: 30129210

30. Kajiwara Y, Morimoto M. Development of the Japanese version of the chronic kidney disease self-care

scale. J Jpn Acad Nurs Sci. 2021; 41:594–603. https://doi.org/10.5630/jans.41.594

31. Clatworthy J, Hankins M, Buick D, Weinman J, Horne R. Cluster analysis in illness perception research:

A Monte Carlo study to identify the most appropriate method. Psychol Health. 2007; 22(2):123–142.

https://doi.org/10.1080/14768320600774496

32. Hagger MS, Orbell S. The common sense model of illness self-regulation: A conceptual review and pro-

posed extended model. Health Psychol Rev. 2022; 16(3):347–377. https://doi.org/10.1080/17437199.

2021.1878050 PMID: 33461402

33. Graham CD, Rose MR, Hankins M, Chalder T, Weinman J. Separating emotions from consequences in

muscle disease: Comparing beneficial and unhelpful illness schemata to inform intervention develop-

ment. J Psychosom Res. 2013; 74(4):320–326. https://doi.org/10.1016/j.jpsychores.2012.09.012

PMID: 23497834

34. Harrison SL, Robertson N, Graham CD, Williams J, Steiner MC, Morgan MDL, et al. Can we identify

patients with different illness schema following an acute exacerbation of COPD: A cluster analysis.

Respir Med. 2014; 108(2):319–328. https://doi.org/10.1016/j.rmed.2013.10.016 PMID: 24238773
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