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Abstract 16 

Self-care behavior is considered important for preventing the progression of chronic 17 

kidney disease (CKD). Although lifestyle interventions are popular, they have not been 18 

sufficiently effective. According to studies on other chronic diseases, illness representation 19 

has been found to formulate a pattern, and self-care behavior could differ depending on the 20 

pattern, which suggests difference in self-care behavior based on illness representation. This 21 

study examined what kind of illness representational patterns exist among CKD patients and 22 

whether there is a difference in self-care behavior depending on the pattern. A survey was 23 

conducted from the beginning of June to the end of October 2019 on 274 CKD patients who 24 
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were either outpatients or hospitalized at general hospitals in Western Japan. The Illness 25 

Perception Questionnaire-Revised was used to assess illness representation and the Japanese 26 

Chronic Kidney Disease Self-Care scale was used to assess self-care behavior. Two-stage 27 

cluster analysis was used to identify clusters. Cluster features were examined using analysis 28 

of variance and Tukey HSD tests. Differences in self-care behavior scores among identified 29 

clusters were investigated. Two hundred and forty-four questionnaires were received, and 30 

212 were analyzed. Participants were aged 64.9±12.9, and the estimated glomerular filtration 31 

rate was 33.7±15.8. Three clusters were identified: Cluster 1 represented the difficulty of 32 

making sense of the changed condition caused by the disease and easily falling into 33 

misunderstanding; Cluster 2 represented patients with disease conditions that impacted their 34 

daily life and emotional responses; Cluster 3 represented the controllability and 35 

understandability of the disease. Total self-care behavior scores indicated a significant 36 

difference between Cluster 1 (52.1 ± 9.7) and Cluster 3 (57.7 ± 8.2). In conclusion, we 37 

showed that three representational patterns exist among CKD patients. In addition, a 38 

difference was found in self-care behavior depending on the illness representational pattern, 39 

suggesting the need to focus on illness representation. 40 

 41 

Introduction 42 

Chronic kidney disease (CKD) is estimated to affect 850 million people, and the 43 

number of patients is increasing worldwide [1]. When CKD progresses, it leads to end-stage 44 

renal failure and requires renal replacement therapies (RRTs), such as dialysis and/or kidney 45 

transplantation. RRT not only places a psychological and economic burden on patients but 46 

also leads to increased expenses for medical systems [2]. Moreover, decreased glomerular 47 

filtration rate (GFR) is a risk factor for cardiovascular disease (CVD) and increases the risk 48 



3 

of death in patients [2]. Reducing such risks and preventing and controlling the progression 49 

of CKD have become important issues worldwide. 50 

In Japan, the estimated prevalence of CKD has increased from 13.3 million to 14.8 51 

million over 10 years based on cohort studies [3]. The CKD Clinical Practice Guideline 52 

recommends these self-care behaviors, such as adherence to medication, diet management, 53 

exercise, smoking cessation, and blood pressure management [4]. However, CKD has poor 54 

subjective symptoms; continuing self-care behavior for it is difficult. Patients with end-stage 55 

renal failure are also reported to take treatment actions that are not appropriate [5]. To date, 56 

intervention studies on lifestyles have been conducted using self-care behaviors such as diet 57 

management and blood pressure management as outcomes for patients with CKD [6–10]; 58 

however, a meta-analysis has shown that the effects of this approach are limited, and 59 

educational interventions that focus only on lifestyle are insufficient to bring about behavioral 60 

change [11]. Under similar circumstances, in the case of diabetes and other chronic diseases, 61 

studies focusing on the patient’s belief or perception of their disease have been advanced 62 

[12,13], and the relationship with self-care behavior has also been examined [14]. Studies 63 

related to CKD patients’ beliefs or perceptions of their disease have focused on the 64 

relationship between illness representation and the duration until the start of dialysis [15]; in 65 

addition, mortality is predicted [16] in CKD patients. In dialysis patients, a moderate 66 

relationship between the perception of illness and coping behavior has been reported [17]. 67 

When people suffer from a disease, they tend to generate specific patterns of belief, 68 

representation, and the perception of illness [16]. These beliefs and representations are 69 

conceptualized in the Common Sense Model (CSM), as shown by Leventhal et al. According 70 

to their model, illness representation guides coping behavior [18], and based on previous 71 

research [15–17], illness representation is inferred to be a factor that makes a difference in the 72 

self-care behavior of patients with CKD. In qualitative studies, patients were reported to find 73 
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difficulty in understanding that CKD is a permanent disease; in understanding the severity of 74 

the disease because of its hard-to-discern symptoms, even if renal function is impaired; and in 75 

realizing the effects of maintaining renal function by changing their lifestyle [19,20]. Muscat 76 

and her colleague focus on a pattern of illness representation called controllability, show that 77 

it is an important predictor of mortality risk, and suggest its association with self-care 78 

behavior [16]. However, this study also does not directly examine the relationship between 79 

CKD and self-care behavior. In patients with CKD, reports that directly examine the 80 

relationship between illness representation and self-care behavior are rare, and more studies 81 

are needed that will lead to changes in the self-care behavior of patients with CKD. 82 

Illness representations construct multiple dimensions, such as how illness affects their 83 

lives (consequence), whether they can control the disease by themselves (personal control), 84 

and their emotional perception of it (emotional representation) [18,21]. Previous studies in 85 

patients with other chronic diseases have examined the relationship between illness 86 

representation and self-care behavior in relation to each dimension, and a meta-analysis 87 

shows that this relationship is weak [22]. However, another meta-analysis has pointed out 88 

that since illness representation comprises multiple dimensions, extracting the two variables 89 

of each dimension and outcome and examining the relationship between them is theoretically 90 

inconsistent [23]. Showing the relationship between two variables—one dimension and an 91 

outcome—can lead to misinterpretation [23]. In recent reviews, illness representation shows 92 

2–3 patterns of characteristics based on cluster analysis, and differences in outcomes, such as 93 

quality of life and psychological burden, exist owing to differences in the characteristics of 94 

illness representation [24]. Although studies on outcomes of self-care behavior are limited, 95 

researchers have reported that patterns of illness representation are divided into three in 96 

diabetic patients and that differences exist in their self-care behavior [25]. Similarly, the 97 

pattern of illness representation in cardiac rehabilitation patients is divided into two, and 98 
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differences in rehabilitation efforts exist depending on the pattern [26]. These reports indicate 99 

that different patterns of illness representation exist depending on the disease or on the 100 

patient’s condition. 101 

Therefore, in this study, we examine what kinds of representational patterns are 102 

present in patients with CKD before the start of dialysis. In addition, we examine whether 103 

differences exist in self-care behavior depending on the representational pattern. The 104 

representational patterns in CKD patients have not yet been shown. Moreover, differences in 105 

self-care behavior owing to representational patterns add a new perspective to existing 106 

interventions. 107 

 108 

Materials and methods 109 

Study design and participants 110 

The study design followed a cross-sectional descriptive approach. The survey was 111 

conducted at Okayama university hospital located in West Japan. Eligible patients were on 112 

outpatient visits to, or were already in, the ward during the five-month period from June 19 to 113 

October 24, 2019 and met all the following selection criteria: clinically predicted to have a 114 

chronic course of the underlying disease leading to decreased renal function, having an 115 

estimated GFR (eGFR) of 60 mL/min/1.73 m2, and being 20 years of age or older. The 116 

exclusion criteria were as follows: having started RRT; having difficulty answering the self-117 

administered questionnaire owing to cognitive decline; undergoing treatment mainly for 118 

comorbidities; and mainly being treated with drug treatment, such as immunosuppressive 119 

drugs. All participants could read and write Japanese. Regarding the recruitment of 120 

participants, outpatients were recruited on the day of the outpatient consultation, and 121 

permission was obtained from the attending physician for the survey. After that, the survey 122 
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was explained to outpatients. For inpatients, we confirmed whether there was a patient in 123 

charge who was hospitalized according to the outpatient day of the attending physician. After 124 

obtaining consent from the attending physician, the study was explained to the inpatients. 125 

Sample sizes were calculated using Cohen’s definition of effect size (f-test). A 126 

required sample size of 207 was calculated to produce a statistical power of 0.9 with a 127 

medium effect size of 0.25 and a significance level (p-value) of 0.05. In this study, 276 CKD 128 

patients were targeted, assuming a survey response rate of approximately 75%; however, the 129 

total final responses came to 274. 130 

 131 

Ethical considerations 132 

This study complied with the Declaration of Helsinki and was approved by the 133 

Okayama University Clinical Research Review Committee (K1905-023). In the course of the 134 

survey, the researchers explained in writing and orally the purpose and significance of the 135 

research, method, viewing of information in medical records, and protection of personal 136 

information. The researcher distributed an anonymous self-administered questionnaire to 137 

those who expressed their intention to participate. Patients on outpatient visits were given one 138 

month to complete and return the questionnaire, while patients who were hospitalized were 139 

given 1–2 weeks in consideration of the burden on participants. Informed consent for this 140 

study was obtained verbally and in writing. 141 

 142 

Data collection 143 

Participants’ background factors included sex, age, body mass index (BMI), eGFR at 144 

the time of the survey, comorbidities, duration of disease, experience of receiving education 145 

on lifestyle for CKD from medical staff, living status (living together with families), and 146 

employment status. Information on BMI, eGFR at the time of the survey, and comorbidities 147 
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was obtained from electronical medical records. Regarding the patient’s perceived health 148 

status, we asked, “How was your overall health status over the past 1 month?’’ They were 149 

requested to respond on a 6-point scale, ranging from “extremely healthy” to “very poor.” 150 

The questionnaire was completed at home and mailed by the patient. Researchers 151 

collected information from electronic medical records for patients who checked the consent 152 

box on the questionnaire when they received it. For this reason, when distributing 153 

questionnaires, it was necessary to assign IDs to patients and match them with examination 154 

data on electronic medical records. After matching information such as test values from 155 

consenting patients, the researchers erased all patient-identifying information. Thus, 156 

researchers had access to patient-identifiable information only when gathering information 157 

from electronic medical records. 158 

 159 

Data measurements 160 

Illness representation 161 

The Illness Perception Questionnaire-Revised (IPQ-R) was used to evaluate illness 162 

representation [21]. The IPQ-R has been used to assess patients’ representation in multiple 163 

chronic diseases, including CKD, and is a valid scale for measuring illness representation in 164 

CKD patients. In addition, it has been translated into Japanese by Katayama et al., and its 165 

content validity and reliability have been confirmed using a retesting method [27]. The IPQ-R 166 

is composed of three sections. The first section is “identity,” for which a “yes/no” binary is 167 

used for each item; the score indicates the number of symptoms associated with the disease. 168 

The second section is the assessment of cognitive condition in each dimension (timeline 169 

acute/chronic, consequence, personal control, treatment control, illness coherence, timeline 170 

cyclical, emotional representations). Question items include, for example, “My kidney 171 

disease has serious consequences for my life” (consequence) and “I can decide whether what 172 
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I do improves or worsens my kidney disease” (personal control). The responses to the items 173 

are on a 5-point scale, ranging from “strongly disagree” to “strongly agree” [21,28]. The total 174 

score is calculated for each dimension; what the score indicates is different for each 175 

dimension. Timeline acute/chronic represents the belief regarding whether the disease 176 

follows a chronic course, “consequence” represents the belief that the disease has serious 177 

consequences on one’s life, and “personal control” represents the belief about control over 178 

the disease. Additionally, “treatment control’’ represents the belief that treatment is effective 179 

in controlling the disease; “illness coherence” represents the patient’s beliefs regarding 180 

making sense of their condition caused by the disease; “timeline cyclical” represents the 181 

belief that medical conditions and symptoms are not constant; and “emotional 182 

representations’’ indicate negative emotional reactions to illness. The third dimension is 183 

“cause,” which indicates the cause of the disease recognized by the patient. However, in 184 

CKD, the causes differ depending on the underlying disease or when multiple causes are 185 

mixed. Therefore, we did not use “cause” in this study. 186 

 187 

Self-care behavior 188 

To assess patients’ self-care behavior, we used the Japanese version of the Chronic 189 

Kidney Disease Self-Care Scale (CKDSC-J). The reliability and validity of the original scale 190 

(i.e., CKDSC), developed by Wang et al. [29], were confirmed. In addition, when the 191 

CKDSC-J was developed, its structural validity was confirmed by assuming a second-order 192 

factor model; the one-dimensionality of the scale was also confirmed [30]. The CKDSC-J 193 

consists of 15 items and five factors: “medication control,” “diet,” “exercise,” “smoking 194 

cessation,” and “self-monitoring of blood pressure.” Examples of question items include: “I 195 

follow the restricted diet rules for kidney disease, such as protein restriction, when eating 196 

meals” and “I measure (check) my blood pressure myself.” Each item is evaluated on a 5-197 
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point scale from “never” to “always.” The higher the score on the CKDSC-J, the more the 198 

patient is engaged in self-care behavior. 199 

 200 

Data analysis 201 

For the analysis of data, descriptive statistics, cluster analysis, one-way analysis of 202 

variance (ANOVA), and Tukey Honestly Significant Difference (HSD) multiple comparison 203 

test were performed using SPSS ver. 26.0. We calculated the mean and standard deviation 204 

(SD) for each dimension of the background factor and IPQ-R and performed descriptive 205 

statistics. To categorize disease cognition, we performed a “two-stage cluster analysis,” with 206 

reference to previous studies [31]. First, we performed hierarchical cluster analysis using 207 

Ward’s method and examined the number of clusters. Next, we performed a non-hierarchical 208 

cluster analysis using the K-means method, extracted patterns of illness representation, 209 

confirmed that the population was roughly the same as the result of the hierarchical cluster, 210 

and determined the pattern of illness representation. To understand the characteristics of each 211 

extracted pattern, one-way ANOVA was used to examine the differences between groups in 212 

each of the eight dimensions of illness representation, followed by Tukey HSD multiple 213 

comparison test. In addition, since illness representation has dimensions with different scores, 214 

we calculated the Z-score and examined the characteristics of each pattern together with the 215 

results of one-way ANOVA. To examine whether a difference existed in self-care behavior 216 

depending on illness representation, the self-care behavior score for each representational 217 

pattern extracted was examined along with the one-way ANOVA analysis, followed by 218 

Tukey HSD multiple comparison test. The statistical significance level was 5%, and the test 219 

was two-sided. 220 

 221 

Results 222 
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A total of 244 people responded to the questionnaire (89.1% response rate). Of these, 223 

questionnaires for 212 participants with valid and complete responses on IPQ-R or CKDSC-J 224 

were analyzed (valid response rate 77.4%). Table 1 shows the characteristics of the 225 

participants. Their age was 64.9 ± 12.9 years, and the eGFR was 33.7 ± 15.8 mL/min/1.73m2 226 

at the time of the survey; 36.3% of them had been diagnosed with CKD for 1 to 5 years. 227 

Moreover, 92.0% had an experience of receiving education on lifestyle for CKD from 228 

medical staff. More than 70% of the respondents answered that their health status in the past 229 

1 month was “healthy,” “very healthy,” or “extremely healthy.” 230 

 231 

Table 1. Participant characteristics (N = 212). 232 

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 
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 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 
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BMI, body mass index; CKD, chronic kidney disease; eGFR, estimated glomerular filtration 233 

rate; M, mean; SD, standard deviation. 234 

a Mean values were calculated from and CKD stage in patients with available eGFR values 235 

measured at the time of the survey. 236 

b CKD stage was categorized by eGFR values based on the Kidney Disease Improving  237 

Global Outcomes (KDIGO) clinical practice guidelines (45–59 [G3a], 30–44 [G3b], 15–29  238 

[G4], <15 [G5] ml/min/1.73 m2). Patients who met the criteria at recruitment but had an  239 

eGFR ≥ 60 mL/min/1.73 m2 in the survey were included in G3a (N=7). 240 
c Comorbidities indicate multiple co-occurring diseases per patient in the electronic medical 241 

record. 242 

d Experience of receiving education on lifestyle for CKD from medical staff. 243 

e Occupations of medical staff who educated patients. 244 

f Patients evaluated their health status for the past 1 month. 245 

 246 

Difference in illness representational patterns and their features 247 

in patients with CKD 248 

Three clusters—Cluster 1 (n = 66), Cluster 2 (n = 63), and Cluster 3 (n = 83)—were 249 

extracted by two-stage cluster analysis. Between-group differences existed in all dimensions 250 

of illness representation among the three clusters (identity: F = 31.51, p < .001; timeline 251 

acute/chronic: F = 51.42, p < .001; consequence: F = 79.22, p < .001, personal control: F = 252 

43.37, p < .001, treatment control: F = 33.66, p < .001, illness coherence: F = 40.18, p 253 

< .001, timeline cyclical: F = 4.45, p = .013, emotional representation: F = 57.51, p < .001). 254 

The one-way ANOVA and the Tukey HSD multiple comparison test revealed that Cluster 1 255 

had the lowest scores among the three clusters for “timeline acute/chronic,” “personal 256 

control,” and “illness coherence;” Cluster 2 had the highest scores among the three clusters 257 
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for “identity,” “timeline acute/chronic,” “consequence,” and “emotional representation;” and, 258 

interestingly, Cluster 3 had higher scores for “personal control,” “treatment control,” and 259 

“illness coherence” than the other two clusters (Table 2). The Z-score results are shown in 260 

Fig 1. Based on these results, Cluster 1 represents the difficulty of making sense of the 261 

changed condition caused by the disease and easily falling into misunderstanding, Cluster 2 262 

represents patients with disease conditions that have impacted their daily life and emotional 263 

responses, and Cluster 3 represents the controllability and understandability of the disease. 264 
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Table 2. Comparison of illness perception among clusters. 265 

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 
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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. 266 

Statistically significant differences between clusters were found using the Tukey–Kramer test. 267 

p-values were calculated based on ANOVA with the Tukey–Kramer test. 268 

*Significant difference (p < .05), ***Significant difference (p < .001). 269 
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Fig 1. Comparison of each domain of the IPQ-R mean scores (z-scores) by clusters. 270 

Cluster 1 represented the difficulty of making sense of the changed condition caused by the 271 

disease and easily falling into misunderstanding (blue). Cluster 2 represents patients with 272 

disease conditions that have impacted their daily life and emotional responses (orange). 273 

Cluster 3 represents the controllability and understanding of the disease (gray). IPQ-R, Illness 274 

Perception Questionnaire-Revised. 275 

 276 

Difference in self-care behavior scores among representational 277 

patterns 278 

The one-way ANOVA analysis, followed by Tukey HSD multiple comparison test, 279 

showed that the self-care behavior score was higher in Cluster 3 than in Cluster 1 (p < .001). 280 

No statistically significant differences were found between Cluster 2 and the other clusters. 281 

The self-care behavior scores of Clusters 1, 2, and 3 were 52.1 (SD = 9.7), 54.6 (SD = 8.6), 282 

and 57.7 (SD = 8.2), respectively (Table 3). 283 

 284 

Table 3. Comparison of CKDSC-J score by cluster 285 

 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, 286 

standard deviation. 287 
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Statistically significant differences between clusters were found by the Tukey–Kramer test. 288 

p-values were calculated based on ANOVA with the Tukey–Kramer test. 289 

***Significant difference (p < .001). 290 

 291 

Discussion 292 

First, this study identified three distinct illness representational patterns among CKD 293 

patients: Cluster 2 with a high identity, timeline acute/chronic, consequence, and emotional 294 

representation; Cluster 3 with a high personal control, treatment control, and illness 295 

coherence; and Cluster 1 with a low timeline acute/chronic, personal control, and illness 296 

coherence. Similarly, a previous review using the cluster approach with IPQ-R identified two 297 

or three patterns [24]. 298 

Regarding the feature of Cluster 2, Hagger et al. reported that people who were higher 299 

on the domains of identity, timeline acute/chronic, consequence, and emotional 300 

representations in Cluster 2 (1) had representation of health threats regarding their disease 301 

and (2) tended to strongly recognize health threats and deal with them. [23,32]. In contrast, 302 

Cluster 3 indicated higher personal control, treatment control, and illness coherence among 303 

the three patterns, representing patients who have control over their disease. Similarly, people 304 

who have the representation of controllability tend to have trouble in recognizing health 305 

threats (identity, timeline acute/chronic, emotional representation) [23,32]. In our study, the 306 

dimensions related to health threats were higher in Cluster 2 than in Cluster 3, showing trends 307 

similar to those of previous reports. In addition, previous reports that examined 308 

representational patterns in other chronic diseases, such as diabetes [25], myositis [33], and 309 

Chronic Obstructive Pulmonary Disease [34], indicated similar representational patterns of 310 

health threats and controllability. As patients with chronic diseases live with their disease, 311 

they are affected physically, psychologically, and socially by changes in their condition [35–312 
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37] but can engage in self-care behavior to deal with these changes and steady their life. 313 

While some patients with a chronic condition have a representation of health threats by 314 

changing their disease condition, others with the representation of controllability control their 315 

disease by engaging in self-care behavior to steady their life. For this, indicating that the 316 

representational patterns of Clusters 2 and 3 may also reflect the nature of a chronic disease. 317 

Cluster 1 had the lowest score among the three patterns in terms of timeline 318 

acute/chronic, personal control, and illness coherence, implying that those following the 319 

pattern of Cluster 1 have poor representation of the chronic course of their disease, difficulty 320 

in controlling the disease on their own, and little ability to make sense of their condition 321 

caused by the disease. CKD is a disease with few subjective symptoms until it becomes 322 

severe [4]. In qualitative studies, patients report not knowing whether they are truly ill 323 

because they do not feel any impact on their lives; furthermore, as renal function declines 324 

without symptoms, they tend to imagine that the disease is not serious, and they consider 325 

their health to be good [19,20]. Though CKD generally follows a chronic course, and its 326 

progression can be delayed through the individual’s self-care behavior, participants in Cluster 327 

1 showed a poor belief in the chronic progression of CKD and in the ability to control the 328 

disease themselves. This suggests that the patients in Cluster 1 had trouble making sense of 329 

their changed condition caused by the disease (e.g., changes in their physical, psychological, 330 

and situational conditions), as well as understanding their feelings in the context of the 331 

changed conditions; thus, misunderstandings were highly likely to occur. 332 

In this study, a difference existed in the total scores for self-care behavior between 333 

Clusters 1 and 3, which showed differences in personal control, treatment control, and illness 334 

coherence, suggesting that differences in controllability brought about differences in self-care 335 

behavior. According to a previous report, illness representational patterns with controllability 336 

focus on the problem and aim to solve it [38]. In the case of CKD, self-care behaviors can be 337 
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the solution to the problem of CKD progression. Based on this, we suggest that the difference 338 

in self-care behavior is caused by a difference between Clusters 3 and 1, which indicates 339 

difference of strength in the illness representational pattern of controllability, while the total 340 

score of self-care behavior in Cluster 2 shows no difference when compared to Clusters 1 and 341 

3. In promoting self-care behaviors, multiple theories have assumed that these behaviors are 342 

caused by heightening belief in the health threat or by the patient’s perceived seriousness 343 

about their disease, including the Health Belief Model. However, studies examining the 344 

approach of behavioral change have reported that interventions that increase only patient’s 345 

perceptions of the health threat, or the seriousness of their disease, do not affect behavioral 346 

change sufficiently [39]. This study also showed that the pattern shown by Cluster 3 347 

participants, indicates a strong belief in control over the disease. This result suggests that a 348 

belief in control over illness is important in enhancing self-care behavior. 349 

In this study, we showed the possibility that the illness representation of CKD patients 350 

can be understood as three patterns. The relationship between illness representation and self-351 

care behavior has not been shown directly yet. Though this is also the case in this study, we 352 

indicated a new finding that representational patterns in CKD can be observed and that self-353 

care behavior differs depending on the pattern. In CKD patients, diverse beliefs have been 354 

reported in qualitative studies [19,20,40]. Evaluating the characteristics of patients’ beliefs, 355 

through three illness representational patterns, will lead to a deeper understanding of the 356 

patients’ beliefs for medical staff.  357 

To prevent progression and aggravation of CKD, encouraging self-care behavior in 358 

patients is critical. However, educational intervention that focuses only on lifestyle is 359 

considered insufficient to bring about behavioral change. Under these circumstances, the fact 360 

that self-care behavior differs depending on the characteristics of the patient’s belief suggests 361 

the possibility that illness representation can be a factor regulating self-care behavior in CKD 362 
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patients. This indicates the need to focus on illness representation in promoting self-care 363 

behavior in CKD patients. In addition, the knowledge provided by our study can contribute to 364 

examining interventions for illness representation, as a new perspective. 365 

This study had a few limitations. Specifically, the results of this study are expected to 366 

help medical staff understand and support CKD patients with decreased renal function; 367 

however, this study was conducted at only a single general hospital where many specialists in 368 

nephrology provide outpatient care. In addition, more than 90% of patients in this study had 369 

experience of receiving education on lifestyle for CKD from medical staff, and this may have 370 

impacted their beliefs or their self-care behavior. Furthermore, this was a cross-sectional 371 

study. In the future, verifying whether self-care behavior differs depending on the pattern of 372 

illness representation will be necessary, using a longitudinal design. 373 

 374 

Conclusion 375 

In this study, we showed that three patterns of beliefs regarding CKD can be 376 

observed. In particular, Cluster 3 was identified as having a high degree of controllability, 377 

which is considered important for patients to engage in self-care behaviors in order to prevent 378 

progression of CKD. As a difference existed in the self-care behavior score by the 379 

characteristics of illness representation, we suggest that focusing on illness representation to 380 

promote self-care behavior by patients is necessary. 381 
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