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Validation of the Japanese version 
of the Body Image Scale for bladder 
cancer patients
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The Body Image Scale (BIS) is a 10-item tool that measures the body images of cancer patients. This 
study aims to validate the Japanese version of the BIS for bladder cancer patients. A multicenter 
cross-sectional survey was used to identify the participants, which included Japanese bladder cancer 
patients. The percentage of missing responses, internal consistency, and known-group validity were 
evaluated. The correlations between the BIS and two HRQOL instruments (the Bladder Cancer Index 
and the SF-12) were assessed to determine convergent validity. Among 397 patients, 221 patients 
were treated by transurethral resection of bladder tumor (TURBT) endoscopically, 49 patients 
underwent cystectomy with neobladder, and 127 patients underwent cystectomy involving stoma. 
The percentage of missing responses in the BIS ranged from 8.1 to 15.6%. Cronbach’s α coefficient was 
0.924. Higher BIS scores indicate negative body image, and the median BIS score for patients with 
native bladders after TURBT (0.5) was significantly lower than those of the patients with neobladder 
(4.0) and stoma formation (7.0), which indicated the discriminatory ability of the BIS. Each domain of 
the Bladder Cancer Index and the role summary score of the SF-12 correlated to the BIS scores, which 
confirmed the convergent validity. A range of BIS scores were identified among patients who reported 
similar physical summary scores and mental summary scores of the SF-12. This study confirmed the 
reliability and validity of the Japanese version of the BIS for bladder cancer patients.

Cancer and its treatment often affect the body in several ways, such as physical damage, appearance changes 
or functional impairments. These changes can negatively affect an individual’s perception of his or her  body1. 
Many studies have shown that lower body image is associated with negative psychosocial consequences in cancer 
patients, including those with breast cancers, head and neck cancers, and prostate  cancer2–4. Body image has 
recently become an important component of health-related quality of life (HRQOL) in cancer patients.

Bladder cancer is a common malignancy of the urinary tract, and the incidence is higher in men than in 
 women5. Transurethral resection of bladder tumor (TURBT) is an endoscopic surgery. After TURBT, patients 
maintain their native bladder and do not have any change in their appearance. On the other hand, radical cys-
tectomy, in which the native bladder is removed, often impacts patients’ lives due to fundamental changes in 
urinary function, and it can lead to appearance changes accompanied by surgical scars and stoma formation, 
resulting in disturbances to body image. Patients with stoma are more likely to experience alteration of body 
appearance. Therefore, body image concerns need to be assessed and managed in a timely manner, and a valid 
and reliable measurement tool is needed.

The Body Image Scale (BIS) is a tool to assess body image concerns in patients with cancer. It is a patient-
reported outcome measure that was developed by Hopwood et  al.6 in collaboration with the European 
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Organization for Research and Treatment of Cancer (EORTC) Quality of Life Study Group. The BIS is a widely 
used measurement, and the original version has been translated into several languages, such as Spanish, Italian, 
Dutch and Korean, with good psychometric  properties7–10. The BIS is a useful tool in oncology research because 
it has been developed to apply to all types of cancer patients regardless of the type of treatment that the patient 
receives. For these reasons, using the BIS has benefits, but there are no reports on the Japanese version. Therefore, 
this study aims to investigate the reliability and validity of the newly developed Japanese version of the BIS in a 
multicenter population of bladder cancer patients in Japan.

Methods
Participants. This was a cross-sectional observational study. The sample consisted of 450 bladder cancer 
patients from 7 institutions in Japan. Responses were obtained from 397 patients. The inclusion criteria were as 
follows: patients older than 20 years of age, with an Eastern Cooperative Oncology Group performance status 
(ECOG-PS) of 0 or 1. The study protocol was approved by each institutional review board, and the approval 
number for Hokkaido University Hospital was 015-0504. All patients provided written informed consent. The 
methods were carried out in accordance with the approved guidelines. All procedures performed in the studies 
were in accordance with the 1964 Helsinki declaration.

Measures. The BIS is a self-reported 10-item scale that evaluates the cognitive, affective and behavioral 
aspects of body image among cancer  patients6. The responses are measured on a four-point scale (not at all = 0, a 
little = 1, quite a bit = 2, and very much = 3). The total scores, calculated by summing the 10 items, ranged from 0 
to 30. Higher scores indicated a more negative body image. The Japanese version of the BIS was developed with 
permission from the developer, following the standard procedure of forward and back translation. Two Japanese 
translations of the BIS were carried out independently by two native Japanese physicians who had English as a 
second language. Subsequently, the reconciled translation was back-translated into English by a native English 
professional translator. Of the 10 items in the BCI, 4 overlapped with the QLQ-BR23, and therefore, the Japanese 
version of the QLQ-BR2311 was applied with the permission of Dr. Kojiro Shimozuma. The two forms of the BIS 
(the original and the backward translation) were compared, discussed, and resolved in a consensus meeting, 
resulting in the draft Japanese BIS version. This draft version was then reviewed by laypersons fluent in Japanese 
to develop a linguistically valid, easy-to-understand Japanese version.

To investigate convergent validity, two psychometrically validated HRQOL instruments, the Bladder Cancer 
Index (BCI)12 and the SF-1213, were applied. The BCI is a bladder cancer-specific HRQOL instrument. It assesses 
symptom magnitude and impairment in domains of urinary, bowel and sexual health. Higher scores indicate 
better health status. The SF-12 is a generic HRQOL measure that has been used across a variety of health condi-
tions. We calculate the physical, mental and role component summary scores. The patients’ sociodemographic 
and clinical data were obtained from physicians.

Statistical analysis. The percentage of missing responses was calculated for each item. The profiles of the 
responders and nonresponders were compared in terms of age, sex and treatment type using the Mann–Whitney 
U test or chi-square test. The total score was calculated for participants who responded to 9 items out of 10 items. 
When one item was missing, the score was calculated by imputing the mean score of the nonmissing data. For 
the total score, the percentages of lowest score (0) and highest score (30) were calculated to evaluate the floor and 
ceiling effects according to treatment groups.

Factor structure was examined using an exploratory factor analysis with the generalized least squares method. 
The Kaiser-Guttman criteria with an eigenvalue greater than 1 determined the number of factors. The internal 
consistency was examined by calculating Cronbach’s alpha (α) coefficients.

To evaluate known-group validity, we compared the BIS scores with the Bonferroni-adjusted Mann–Whitney 
U test among the following treatment groups: (1) patients who underwent TURBT endoscopically, (2) patients 
who underwent cystectomy involving ileal neobladder diversion, and (3) patients who underwent radical cys-
tectomy involving ileal conduit diversion or cutaneous ureterostomy accompanied by stoma formation. Cuta-
neous ureterostomy was generally reserved for elderly patients with a limited life expectancy and patients with 
severe comorbidities. Particularly in a patient with a single kidney, cutaneous ureterostomy was preferred and 
was performed on the ipsilateral site. We also compared each domain score of the BCI and each summary score 
of the SF-12 according to these treatment groups as a reference of the discriminability of the other HRQOL 
instruments. Correlation analysis was performed, and the scatter plots with 95% confidence interval ellipses 
were described to show data clustering.

Data analyses were performed using  IBM®  SPSS® Statistics V22.0 (IBM, Chicago, Illinois, USA) and JMP Pro 
16 (SAS Institute Inc., Cary, NC, USA), and a p value of < 0.05 was considered statistically significant.

Results
Participant characteristics. Table  1 shows the sociodemographic and clinical characteristics of the 
sample. The median age was 72 years, and 301 participants (75.8%) were male. Two hundred and twenty-one 
patients (55.7%) had native bladder after TURBT, 49 patients (12.3%) underwent cystectomy with neobladder, 
101 patients (25.4%) were treated by cystectomy involving ileal conduit diversion, and 26 patients (6.5%) were 
treated by cystectomy involving cutaneous ureterostomy.

Feasibility. The percentage of missing responses ranged from 8.1 to 15.6% in the full sample, and only item 
10 exhibited a missing response rate of ≥ 15%. Compared with responders, nonresponders were older, more 
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likely to be female than male and more likely to have native bladder after TURBT than to have undergone cys-
tectomy (Supplementary Table S1).

The patients who had the highest score (30) were not reported in any treatment groups. The percentages 
of patients who had the lowest score (0) were patients with native bladder after TURBT (50%), patients who 
underwent cystectomy with neobladder (15.2%) and patients who underwent cystectomy with stoma (15.9%). 
When describing the responses for each item of the BIS, the percentages of patients who reported a score of 0 
were highest among those with native bladder after TURBT on most of items (Supplementary Fig. S1).

Factor analysis and internal consistency. The results of the exploratory factor analysis determined 
that all items for each sample loaded on a single factor of 0.649–0.835, which explained 57.07% of the variance. 
Cronbach’s α coefficient was 0.924 (Supplementary Table S2).

Comparison among treatment groups. Known-group validity was assessed by comparing BIS scores 
among the three patient groups according to treatment. Figure 1 shows a boxplot with the median and distribu-
tion of BIS scores by treatment group. The medians of BIS were 0.5 (IQR: 0–3.0) in patients with native bladder 
after TURBT, 4.0 (IQR: 2.0–9.0) in patients undergoing cystectomy with neobladder, and 7.0 (IQR: 2.6–11.0) in 
patients undergoing cystectomy with stoma. The patients with native bladder after TURBT showed significantly 
lower BIS scores, indicating that they had better body images than patients undergoing cystectomy with neo-
bladder and stoma (p < 0.001 for both comparisons).

Regarding the urinary domain scores of BCI, there were significant differences among the three treatment 
groups (p < 0.001 for all comparisons). The bowel domain scores of the BCI were also significantly different 
between patients undergoing native bladder after TURBT and patients undergoing cystectomy with neoblad-
der (p < 0.001), between patients undergoing native bladder after TURBT and patients undergoing cystectomy 
with stoma (p < 0.01), and between patients undergoing cystectomy with neobladder and patients undergoing 
cystectomy with stoma (p < 0.05). Regarding sexual domain scores, patients with neobladders or stomata had 
lower scores than patients with native bladders after TURBT (p < 0.001 for both comparisons). Regarding each 
summary score in the SF-12, patients with stoma groups had lower role summary scores than patients with native 
bladder after TURBT (p < 0.001), but physical and mental summary scores were not differentiated by treatment 
(Supplementary Fig. S2).

Table 1.  Characteristics of the sample.

No (%)

Median age (IQR) 72 (65–77)

Sex

Male 301 (75.8)

Female 96 (24.1)

Treatment

Transurethral resection of bladder tumor 221 (55.7)

Cystectomy, neobladder 49 (12.3)

Cystectomy, stoma

 Cystectomy, ileal conduit diversion 101 (25.4)

 Cystectomy, cutaneous ureterostomy 26 (6.5)

ECOG performance status

0 362 (91.2)

1 27 (6.8)

Unknown 8 (2.0)

Stage

Ta, Tis, T1 294 (74.1)

T2–T4 95 (23.9)

Unknown 8 (2.0)

CIS present 71 (17.9)

Grade

Low 155 (39.0)

High 223  (56.2)

Unknown 19 (4.8)

Histology

UC 367 (92.4)

Other 30 (7.6)

Months since surgery (IQR) 29 (12–66)
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Correlation analysis. The correlation coefficients between the BIS and each domain score of the BCI and 
each summary score of the SF-12 were − 0.536 for the urinary domain, − 0.361 for the bowel domain, − 0.323 for 
the sexual domain, − 0.109 for the physical summary score, − 0.088 for the mental summary score, and − 0.406 
for the role summary score (Supplementary Table S3). The relationship among the BIS and the physical sum-
mary score and mental summary score of the SF-12 is shown in Fig. 2. Encompassed by 95% confidence interval 
ellipses, the plots describe a horizontal ellipse in the direction of the x-axis in scatterplots. It demonstrated a 
range of BIS scores even among patients who reported physical and mental summary scores at the same level.

Discussion
This is the first study to evaluate psychometric properties of the Japanese version of the BIS in bladder cancer 
patients via a multicenter cross-sectional survey. Our results demonstrate the reliability and validity of the 
Japanese version of the BIS.

Native bladder Cystectomy,   Cystectomy, 
after TURBT      neobladder      stoma

***
***

Figure 1.  Known group validity: Body Image Scale (BIS) scores by treatment groups. Bonferroni adjusted 
Mann–Whitney U test was used to compare among treatment groups (***p < 0.001).

a Physical summary scores (SF-12)

Body image scale scores

b Mental summary scores (SF-12)

Body image scale scores

Figure 2.  Scatterplots of the Body Image Scale (BIS) scores and the physical and mental summary scores of 
the SF-12. The 95% confidence interval ellipses show the endoscopy treatment group (red), neobladder group 
(green), and stoma group (blue) in each figure.
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The first major finding in this study is that the Japanese version of the BIS has a one-factor structure, as shown 
in the original BIS. Moreover, the Japanese version of the BIS has a high Cronbach’s alpha coefficient, which is 
equivalent to previous studies (0.91–0.96)6–9. This indicates that the Japanese version of the BIS has sufficient 
internal consistency reliability, as shown in the original BIS.

The BIS scores of both the patients with neobladder and those with stoma were significantly worse than those 
with native bladder who had undergone endoscopic treatment. This is reasonable because endoscopic treatment 
involves transurethral resection of the bladder and does not result in appearance changes accompanying stoma 
or surgical scars on the abdomen. A similar finding was reported in patients with colorectal cancer with  stoma14. 
This result supported the discriminatory ability of the BIS. Although the difference did not reach statistical 
significance, the patients with neobladders had better body images than those with stomata in this study. Since 
stoma is more likely to cause alteration of body appearance, it is a reasonable result. Comparable findings were 
previously reported by Clements et al.15, showing that the body images of patients with continent diversion were 
better than those with ileal conduit diversion in longitudinal data of 411 cohorts. Most likely, our sample size 
undermined the statistical power to detect the difference.

The effects of age and gender on body image among cancer patients were described in previous articles. 
Younger patients who received treatments for breast cancer or head and neck cancer are more likely to experi-
ence body image  dissatisfaction3,16. Women tend to experience worse body image distress in colorectal cancer 
 patients17. The current study could not fully evaluate the effects of age and gender on body image, because bladder 
cancer mostly affects older males, as in the population of the current study.

Convergent validity was demonstrated by the correlation between the BIS and each domain of the BCI and 
BIS and the role summary component of the SF-12. The analysis showed that the patients with worse BCI scores 
and those with worse role function tended to have worse body image scores. Previous literature explained that 
the construct of body image is not limited to changes in outward appearances but also to changes in self-image18, 
and these changes are related to disfigurement and  dysfunction19. In the current study, when daily living func-
tions such as urinary, bowel and sexual function were negatively altered, the perception of the body was likely 
to be negatively changed, leading to worse body image.

The scatterplots of the BIS and the physical summary score and mental summary score of the SF-12 took 
the shape of a horizontal ellipse, indicating a range of BIS scores even among patients who reported physical 
and mental summary scores at the same level. This suggests that the BIS detects HRQOL-specific body image 
deterioration that the SF-12 cannot. Thus, BIS more specifically identifies symptoms related to body image after 
bladder cancer treatment.

The results regarding the missing responses reflected the acceptable feasibility of BIS. We found that the 
missing values were associated with age, sex and treatment type. Therefore, the BIS data obtained from older 
patients, female patients and patients with native bladder after TURBT should be interpreted with some caution.

The percentage of patients who reported the lowest score (0) was highest among patients with native bladder 
after TURBT but low in patients with cystectomy, which is an acceptable result. No ceiling effect was observed 
in any treatment group.

Considering which items are more relevant to bladder cancer is an interesting area of research. For example, 
in the case of breast cancer, four items related to body image are included in the EORTC Breast Cancer Module, 
the QLQ-BR2320. Items 1, 2, 5, and 7 in the BIS might be considered candidates to distinguish body images 
between patients who underwent cystectomy with a neobladder and those who underwent cystectomy with a 
stoma, since the percentages of subjects who responded with scores > 0 differed between the treatment groups 
(Supplementary Fig. S1).

We compared the BCI and the SF-12 according to three treatment groups as a reference of the discriminability. 
The results provided valuable data for understanding the postoperative HRQOL for bladder cancer patients, since 
there are few reports on this topic. Regarding bladder cancer-specific HRQOL measured by BCI, we found lower 
urinary and bowel scores for patients with neobladder than for the other two groups. This result is consistent 
with previous  work21. One of the reasons for this is supposed to be the unexpected incontinence or the occasional 
need for urethral catheterization. These sequalae are sometimes inevitable after cystectomy with neobladder. In 
addition, the bowel domain score for the patients after cystectomy was lower than that for those not undergoing 
cystectomy. This suggests that trouble related to bowel movement was more frequent in patients who underwent 
neobladder or stoma than in those who did not undergo cystectomy. The analysis of SF-12 scores according to 
each treatment group clarified that the role summary score of patients with stoma was significantly lower than 
that of patients with native bladder after TURBT. It possibly relies on the challenges of daily and social activities, 
such as the complexity of managing the stoma, especially away from  home22. However, there was no difference 
in the physical summary score or mental summary score among the three treatment groups.

There were several limitations of this study. This study was a cross-sectional study, so we did not examine the 
test–retest reliability. Additionally, body image may change over time. Longitudinal evaluation is desirable in the 
future. Since the subjects in this study were not randomly sampled, the possibility of selection bias might have 
been unavoidable. The sample was not large enough to validate the known-group analysis based on age and gen-
der. Last, the BIS includes 10 questions, which is a relatively long questionnaire to respond to in clinical settings.

Despite the limitations, this is the first study to validate the Japanese version of the BIS in a sample using a 
multicenter population of bladder cancer patients in Japan. The BIS has sufficient internal consistency reliability. 
The BIS has discriminatory ability and captures the different aspects of HRQOL that are not identified by the 
generic HRQOL. The use of the Japanese version of the BIS contributes to the evaluation of patient-reported 
outcomes with respect to HRQOL. The validation of BIS for diverse groups of cancer patients is desirable and 
will provide an opportunity to identify effective interventions that promote body image in research and clinical 
settings.
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All data analyzed during the study are included in this article.
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