
INTRODUCTION

Colorectal cancer is one of the most common types of 
solid cancers, and survival rates are improving in all pa-
tient groups [1]. Increases in life expectancy for colorectal 

patients have emphasized the need for minimizing dis-
ability and improving quality of life (QoL) [1]. Previous 
research suggests that a return or maintenance of health, 
functional capacity, and emotional well-being are highly 
valued goals of patients [2]. To optimize interventions 
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aimed toward maintaining optimal functioning and min-
imizing disability, a proper understanding of patients’ 
disabilities is required. The World Health Organization 
(WHO) International Classification of Functioning, Dis-
ability and Health classifies disability (ICF) as “difficulties 
in any area of functioning as they relate to environmental 
and personal factors.”

The disabilities experienced by colorectal cancer survi-
vors may differ according to the presence of a colostomy. 
Many studies suggest that patients with a stoma have 
poorer, health-related QoL than patients without stoma 
[3,4]. However, after a radical resection of colorectal 
cancer without a colostomy, patients with very low anas-
tomoses are prone to developing frequent sexual and uri-
nary dysfunction and fecal incontinence [5]. One study 
found QoL to be similar in patients with intersphincteric 
resection and patients with abdominoperineal resection 
plus perineal colostomy [6]. A recent Cochrane review 
found that patients with a stoma did not have poorer QoL 
than patients undergoing anterior resection [7]. Thus, 
research assessing the impact of stomas on disability 
can help to increase awareness among colorectal cancer 
survivors and guide the development and planning of 
healthcare services for these patients.

Although there have been some studies on the overall 
QoL of colorectal cancer survivors, structured outcome 
studies on disability experienced by colorectal cancer 
survivors are still scarce. An instrument used to measure 
disability should include, but not be limited to, an as-
sessment of physical functioning or QoL. Furthermore, a 
study should ideally go beyond focusing specifically on 
the presence of symptoms. Studies should also assess the 
impact of symptoms on the patient’s life, in the dimen-
sions of cognition, mobility, self-care, getting along, life 
activity, and participation [8]. 

The WHO Disability Assessment Schedule 2.0 (WHO-
DAS 2.0) measures disability cross-culturally, in the aged, 
and for disease-related states [8]. The WHODAS 2.0 is 
a self-assessment tool for measuring the limitations in 
daily activities, independently from a diagnosis. Its self-
evaluation tool is a fundamental element compared to 
the questionnaires traditionally used for assessing dis-
ability. Unlike with self-evaluation tools, questionnaires 
are likely to be influenced by the perspectives of the care-
givers or physicians who compile them. 

The biopsychosocial model of WHODAS 2.0 is an in-

novative method for conceptualizing disability and 
functioning. This model absolutely prioritizes the subjec-
tive perspective, compared to any other etiopathologi-
cal evaluation tool. The psychometric properties of the 
WHODAS 2.0 have been studied in different community 
populations [9,10], and for various conditions including 
depression [11] and breast cancer [12]. However, there 
are no reports evaluating its use in colorectal cancer pa-
tients or in other cancer care. 

Therefore, we aimed to assess the disability of Korean 
colorectal cancer survivors by using the Korean version 
of WHODAS 2.0. We confirmed the reliability and valid-
ity of using this version to study Korean colorectal cancer 
survivors with disabilities, and then compared results 
between patients with and without a stoma. 

MATERIALS AND METHODS

Participants and recruitment
We recruited colorectal cancer patients with stoma 

from the Korea Ostomy Association (KOA, http://www.
ostomy.or.kr/). We completed recruitment by telephone 
or sign-up through the aforementioned website. We ob-
tained informed consent from all patients. 

Two interviewers with extensive experience (≥3 years) 
conducted the interviews. We provided the interviewers 
with training on how to assess disabilities. They conduct-
ed face-to-face interviews at the KOA office.

Inclusion criteria were (1) people with a stoma aged 20 
to 64 years, (2) living in a community, and (3) persons 
without mental illness. The survey data included the 
characteristics of respondents’ disabilities and details of 
their health conditions. 

We recruited colorectal cancer survivors without stoma 
from five tertiary hospitals in Korea. We confirmed po-
tential participants’ diagnoses by telephone prior to re-
questing their participation in the study. We then evalu-
ated patients who met the criteria in outpatient clinics. 
All participants provided written, informed consent. 

The Institutional Review Board of all the related uni-
versity hospitals approved this study’s protocol. This in-
cluded approval from Seoul National University Bundang 
Hospital (IRB No. B-1110–138–008).
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Instrument for disability measurement and quality of 
life

We used the Korean version of the 12-item interviewer-
administered WHODAS 2.0 [13] to evaluate an individu-
al’s level of functioning. Each item was linked to the ICF 
code. The ICF code scores as follows: none=1, mild=2, 
moderate=3, severe=4, and extreme/cannot do=5. We to-
taled the scores from items within a category to obtain a 
raw domain score [8]. The domain scores were then com-
bined to give a global disability score, with higher scores 
indicating higher levels of disability. 

To enable easy comparison, raw global disability scores 
and each domain score were then transformed to a 0–100 
scale using the complex WHODAS method of scoring [14]. 
We categorized the global disability scores according to 
the ICF severity ranges (no problem, 0–4; mild disability, 
5–24; moderate disability, 25–49; severe/extreme disabil-
ity, 50–100). We considered a disability score of greater 
than or equal to 25 to indicate ‘disability’ based on the 
WHODAS ICF.

We chose the WHODAS 2.0 as our preference to other 
traditional instruments for several reasons. First, the 
WHODAS 2.0 is an ICF-based instrument used in epi-
demiological studies and clinical settings. Second, the 
WHODAS 2.0 provides ICF assessments of contextual, 
physical, and social environmental factors that impact 
disability and effect health conditions. Third, the WHO-
DAS 2.0 takes into account facets of disability that are 
related to patient requirements for support, such as their 
ability to communicate with others and maintain an ac-
tive social life. Other scales, such as the extended Katz 
and Lawson scales, focus on activities of daily living, but 
overlook these other important facets [15].

We used the SF-36 (Medical Outcome Trust, Boston, 
MA, USA), a multipurpose short-form health survey with 
only 36 questions, to confirm the validity of the Korean 
version of WHODAS 2.0 in colorectal cancer survivors. 
This measure yields summary scores for physical and 
mental health, as well as eight subscales. These subscales 
are (1) physical functioning, (2) role limitations result-
ing from physical problems, (3) bodily pain, (4) general 
health, (5) vitality, (6) social function, (7) role limita-
tions resulting from emotional problems, and (8) mental 
health. 

The SF-36 has the advantage of norm-based scoring 
(mean=50, SD=10) based on very large and diverse popu-

lations, including individuals with back pain. The SF-36 
has also been extensively translated. With rare excep-
tions, the published reliability statistics have exceeded 
the minimum standard of 0.70 recommended for such 
measures, and most have exceeded 0.80 [16].

Demographic and disease characteristics
Demographic characteristics included the following: 

age, gender, marital status (living with/without spouse), 
education level (no education or elementary school grad-
uate/middle or high school graduate/university graduate 
or higher), residential area (rural/urban), and monthly 
individual income (dichotomized into low and high, split 
at US $1,779, personal contribution for medical services 
covered by the Korean national insurance system and 
limited to 14% of whole cost). Individuals who were le-
gally married or cohabiting were considered to have a 
spouse; single, divorced, or separated individuals were 
categorized as being without a spouse. Time since sur-
gery was also recorded.

Analysis
We assessed internal consistency using Cronbach’s 

a coefficient, which summarizes interim correlations 
among items in a scale. This statistic evaluates the items 
to determine whether they are measuring the same con-
struct or are redundant. The evaluation thus indicates 
which items can be discarded to improve the homogene-
ity of the scale [17]. 

We assessed the validity (or accuracy) of WHODAS 2.0 
according to the following guidelines. (1) Content validi-
ty: WHODAS 2.0 was developed and has been extensively 
validated as a responsive measure of health-related dis-
ability, as defined by the ICF. (2) Convergent validity: we 
compared the total and subscale scores of the WHODAS 
2.0 to the total and subscale SF-36 scales. We conducted 
sensitivity analyses to explore whether patients’ age 
modified correlations. In general, correlation coefficients 
<0.3, 0.3–0.49, and >0.5 represent small, medium, and 
large correlations, respectively.

We studied the capacity of the WHODAS 2.0 to differen-
tiate between groups. We calculated the magnitude of the 
differences between WHODAS 2.0 scores as Cohen’s d by 
subtracting the mean scores in both groups, and divided 
by the pooled standard deviation. 

We completed Student t-test and chi-squared tests to 
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identify any differences between the two study groups 
with regard to demographic, socioeconomic, psychologi-
cal variables, and health-related behavior patterns. We 
also evaluated these test results to see if there was a more 
understandable measurement of reported problems in 
each of the WHODAS 2.0 domains. We performed a uni-
variate logistic regression analysis to assess the relation-
ship between disability (severe or complete disability in 
each WHODAS 2.0 domain) and clinical or demographic 
data. Variables that showed a ‘significant association’ or 
were of ‘considerable theoretical relevance’ were entered 
into the multivariate logistic regression analysis using the 
conditional elimination method. 

We analyzed the determinants of disability for each 
domain of the Korean version of WHODAS 2.0 by per-
forming a multivariate logistic regression analysis. For 
this analysis, we divided the four groups into two—the 
presence of severe disability group and the complete 
disability group. These two groups were the dependent 

variables. We excluded co-variables that had co-linearity 
from the multivariate analysis. 

We expressed the distribution of scores on the scale as 
percentage of subjects, with a minimum or maximum 
possible score. We conducted our analyses using SPSS 
software ver. 19.0 (SPSS, Inc., Chicago, IL, USA). We con-
sidered p<0.05 as statistically significant. 

RESULTS

Participants’ characteristics
We included a total of 132 patients in this study. Table 

1 displays patients’ sociodemographic data and clinical 
characteristics. As seen in Table 1, there were no differ-
ences in age, gender, marital, and income status between 
participants with or without a stoma. However, patients 
with a stoma were more highly educated, and less likely 
to be employed than those without a stoma. Patients with 
a stoma had a significantly longer post-surgery period 

Table 1. Characteristics of colorectal cancer patients with and without a stoma

Total
(n=132)

With stoma
(n=66)

Without stoma
(n=66)

p-value

Demographic factors

   Male 86 (65.2) 44 (66.7) 42 (63.6) 0.475

   Female 46 (34.8) 22 (33.3) 24 (36.4)

Age (yr) 62.1±9.7 (36–83) 62.6±9.2 (44–83) 61.5±9.6 (36–79) 0.504

Marital (living with spouse)

   Yes 106 (80.3) 55 (83.3) 51 (77.3) 0.329

   No 25 (18.9) 11 (16.7) 14 (21.2)

   No response 1 (0.8) 0 (0.0) 1 (1.5)

Income (US$)

   <1,779 62 (47.0) 35 (53.0) 27 (40.9) 0.144

   ≥1,779 68 (51.5) 31 (47.0) 37 (56.1)

   No response 2 (1.5) 0 (0.0) 2 (3.0)

Education

   ≤Middle school 59 (44.7) 16 (24.2) 43 (65.2) <0.001*

   ≥High school 72 (54.5) 50 (75.8) 22 (33.3)

   No response 1 (0.8) 0 (0.0) 1 (1.5)

Occupation

   Yes 66 (50.0) 20 (30.3) 46 (69.7) <0.001*

   No 65 (49.2) 46 (69.7) 19 (28.8)

   No response 1 (0.8) 0 (0.0) 1 (1.5)

Time since surgery (yr) 7.3±4.2 (0–27) 11.8±6.9 (0–27) 2.7±2.6 (0–13) <0.001*

Values are presented as number (%) or mean±standard deviation (range).
*p<0.001.
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(11.8 years vs. 2.7 years; p<0.001).
For WHODAS 2.0, the number of missing values per 

item ranged from 0.0% to 1.5%. There was one excep-
tion with S12, “Your day-to-day work/school,” which 
had missing values of 30.3%. Ceiling effects were most 
pronounced in the “understanding and communicating” 
and “getting along with people” domains, with more than 
50% of replies falling into the top response category. 

We report the global disability score and Korean ver-
sion of WHODAS 2.0 domain scores as the mean±SD. The 
Korean version of WHODAS 2.0 total score was 46.0±18.3. 
The greatest impairments were observed for “participa-
tion in society” (52.9±25.0) and “getting along with peo-
ple” (52.7±26.7). With these two impairments, 47% and 
48.5% of patients, respectively, had scores of ≥50 (Table 2). 

Reliability
The internal consistency of the Korean version of WHO-

DAS 2.0 total score was high (Cronbach’s a=0.96). Cron-
bach’s a for the Korean version of WHODAS 2.0 subscales 

also showed strong internal consistency except with self-
care (a=0.52) (Table 2). 

Content and construct validity
Results from the analysis of convergent validity of the 

Korean version of WHODAS 2.0 showed correlations of 
moderate to large size (Table 3). The physical component 
summary and mental component summary of the SF-36 
showed convergent validity with the Korean version of 
WHODAS 2.0 subscales and total scores. 

Comparison of functioning between colorectal cancer 
survivors with and without stoma

The analysis of the capacity of the Korean version of 
WHODAS 2.0 to differentiate between stoma groups in-
dicated that the Korean version of WHODAS 2.0 scores 
did not differ significantly: with stoma (n=66) vs. without 
stoma (n=66); 19.5±18.3 vs. 22.5±23.3; p=0.421. 

Patients with a stoma reported significantly higher 
scores for getting around and participation domains, 

Table 2. Distribution and reliability of the WHODAS 2.0 (n=132)

Domain
Observed 

range

Transformed 
score

(0–100)

Missing  
domain (%)

Proportion with 
transformed 

score ≥50 (%)

Internal  
consistency 

(Cronbach’s a)
Understanding and communicating 0.0−87.5 39.6±17.4 0.3 27.3 0.91

Getting around 0.0−90.0 41.5±18.4 0.6 33.3 0.87

Self-care 0.0−100.0 44.2±25.9 0.8 34.8 0.52

Getting along with people 0.0−100.0 52.7±26.7 0 47.0 0.73

Household activities 0.0−100.0 45.2±24.8 15.2 37.9 0.94

Participation in society 0.0−100.0 52.9±25.0 0.2 48.5 0.94

Global disability 0.0−100.0 46.0±18.3 3.6 37.9 0.96

Values are presented as mean±standard deviation.
WHODAS 2.0, World Health Organization Disability Assessment Schedule 2.0.

Table 3. Spearman correlation coefficients between the WHODAS 2.0 and SF-36

WHODAS 2.0 subscales
Activity limitation Participation restrictions

Understanding and 
communicating

Getting 
around

Self-care
Getting along 
with people

Household 
activities

Participation 
in society

Total

SF-36

   Physical health -0.611* -0.766* -0.685* -0.667* -0.425* -0.699* -0.775*

   Mental health -0.698* -0.746* -0.626* -0.693* -0.442* -0.765* -0.788*

   Total -0.684* -0.792* -0.664* -0.693* -0.422* -0.756* -0.799*

WHODAS 2.0, World Health Organization Disability Assessment Schedule 2.0.
*p<0.001.
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compared to patients without a stoma (Fig. 1). Patients 
with stoma vs. without stoma had a higher prevalence 
of severe/extreme disability in getting around (24.2% vs. 
19.7%); getting along with people (34.3% vs. 19.7%); life 
activity (39.4% vs. 25.8%); and participation in society 
(33.3% vs. 15.2%) (Fig. 2). We scored these categories us-
ing the ICF severity ranges.

After adjusting for control variables, such as gender, 
age, and time since surgery, patients with stoma had 
more severe levels of disability in the participation do-
main (b coefficient=0.09, 95% confidence interval [CI], 
0.01–4.21) (Table 4). When comparing each ICF category 
for the two study groups, patients with a stoma were 
more emotionally affected by their disease (OR=2.57, 
95% CI, 1.03–7.32) but had fewer problems in concentrat-
ing on doing something for 10 minutes (OR=0.22, 95% 
CI, 0.06–0.82). This was the case, even after adjusting for 
gender, age, and time since surgery (Table 5).

DISCUSSION

We found that colorectal cancer survivors had low levels 
of functioning, with adjusted means for each domain of 
the Korean version of WHODAS 2.0 scoring greater than 
10. According to the study, which surveyed over 65,000 
respondents, the general population has adjusted means 
for each domain and general scores lower than 10 [8]. 

A different study examined how cancer and treatment 
sequelae combine with comorbidities to influence physi-

cal functioning and activity participation restrictions, 
including in older colorectal cancer survivors [18]. With 
regard to functional status, the data indicate that cancer-
related factors play a role in functional limitations, and 
have a modest indirect effect on participants’ perceptions 
of their functioning. 

Here, we observed a significant relationship between 
the presence of a stoma and functional issues, particular-
ly with respect to restriction of participation in activities. 
After comparing each ICF category, we found that living 
with a stoma had a more significantly negative impact on 
patients’ emotional well being. 

This finding is supported by previous studies. One study 
disclosed that despite a reportedly good QoL, patients 
with stoma had difficulties with their sexuality and body 
image (e.g., difficulty with clothing, feeling unattractive) 
[19]. Patients also had practical concerns related to the 
stoma itself, such as finding privacy to empty the pouch 
and problems with leakage [19]. Another study found 
that older patients with a stoma had comparable QoL to 
that of older patients without a stoma, but the stoma had 
a negative impact on sexual activity [20]. 

Given the high incidence of emotional problems and 
the impact on function (including sexual functioning), 
the negative emotional impact of living with a stoma 
should be addressed whenever possible. For instance, we 
could provide colorectal cancer survivors with specific 
psychosocial and clinical support. 

Our study shows that the impact of the stoma on gen-
eral functioning in colorectal cancer patients is low re-
gardless of sex and age. Similar findings were recently 
reported in a large meta-analysis and Cochrane review 
when considering QoL [7]. Other recent studies have 
shown that factors like gender and post-operative com-
plications, but not the stoma, impact the QoL of colorec-
tal cancer patients [21,22]. 

In our study, patients with a stoma had a lower risk of 
severe to extreme disability in concentrating on doing 
a task for 10 minutes. An external sphincter-saving pro-
cedure was recently used to preserve the sphincter, and 
therefore avoid permanent colostomy. However, this pro-
cedure can cause severe bowel dysfunction resulting in 
incontinence, urgency, and frequent bowel movements, 
which have a negative impact on QoL. Our study did not 
directly assess incontinence or urgency symptoms; how-
ever, we postulate that patients with a stoma may have 

Fig. 1. The World Health Organization Disability Assess-
ment Schedule 2.0 (WHODAS 2.0) scores (mean) in rela-
tion to stoma status.
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Fig. 2. Prevalence of different ICF categories by The World Health Organization Disability Assessment Schedule 2.0 
(WHODAS 2.0) domain score for colorectal cancer patients with and without a stoma. ICF, International Classification 
of Functioning, Disability and Health.
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fewer problems concentrating than patients without a 
stoma, because they might be less distracted by frequent 
symptoms and bowel movements.

Our results showed internal consistency reliability for 
the Korean version of WHODAS 2.0 subscale of 0.52–0.94, 
with a Cronbach’s a value of 0.96 for the Korean version 
of WHODAS 2.0 total score. All the subscales, with the 
exception of self-care, were above the standard proposed 
for group comparisons (0.7) [23]. Internal consistency 
was similar to previous studies of specific patient popu-
lations (e.g., patients with osteoarthritis, low back pain, 
stroke, and depression) [24]. Our study demonstrated sat-
isfactory reliability for the Korean version of WHODAS 2.0 
in colorectal cancer patients. We found strong support for 
convergent validation of the Korean version of WHODAS 

2.0, estimated by correlation coefficients between Korean 
version of WHODAS 2.0 and SF-36 scores. Similarly, large 
correlation coefficients have been observed between the 
total WHODAS 2.0 score and the composite SF-36 score 
in patients with depression and back pain [25]. 

There are four important limitations to consider when 
interpreting the results of our study. First, one limitation 
was selection bias, which restricts the applicability of 
these findings to similar groups of colorectal cancer sur-
vivors. Our study sample may not be representative of the 
general population of colorectal cancer survivors, since 
our sample accrued from a limited group of academic 
centers. Second, we recruited the patients according to 
the existence of stoma, which could result in selection 
bias. For instance, we made a comparison between the 

Table 4. Comparative disability pattern by WHODAS 2.0 domain in colorectal cancer patients with stoma compared 
with those without stoma

Model 1 Model 2 Model 3
Cognition 0.42 (0.15–1.18) 0.39 (0.14–1.14) 0.15 (0.03–1.18)

Getting around 1.26 (0.52–3.06) 1.24 (0.49–3.13) 0.85 (0.24–3.01)

Self-care 0.43 (0.11–1.64) 0.40 (0.10–1.57) 1.26 (0.23–7.05)

Getting-along 1.86 (0.79–4.37) 1.85 (0.78–4.37) 1.43 (0.47–4.43)

Life activities 1.58 (0.71–3.48) 1.56 (0.69–3.52) 1.53 (0.52–4.46)

Participation 2.74 (1.11–6.79) 2.73 (1.10–6.79) 2.72 (1.11–6.77)

Disability 0.45 (0.13–1.55) 0.40 (0.11–1.50) 0.83 (0.15–4.63)

WHODAS 2.0, World Health Organization Disability Assessment Schedule 2.0; Model 1, adjusted for sex; Model 2, ad-
justed for sex and age; Model 3, adjusted for sex, age, and time since surgery.

Table 5. Comparative disability pattern by each ICF categories of colorectal cancer patients with stoma compared to 
those without stoma 

Model 1 Model 2 Model 3
d4154 standing 0.74 (0.33–1.66) 0.71 (0.31–1.63) 0.64 (0.21–1.93)

d640 household 1.23 (0.59–2.58) 1.23 (0.58–2.57) 0.98 (0.37–2.59)

d1551 learning 0.39 (0.16–1.01) 0.36 (0.14–1.01) 0.19 (0.05–1.02)

d910 joining community 0.45 (0.21–1.02) 0.45 (0.21–1.03) 0.36 (0.14–1.03)

d152 emotionally affected 2.04 (1.01–4.64) 2.07 (1.03–4.70) 2.57 (1.03–7.32)

d160 concentrating 0.24 (0.09–0.65) 0.23 (0.08–0.63) 0.22 (0.06–0.82)

d4501 walking 1.09 (0.44–2.67) 1.07 (0.43–2.65) 0.94 (0.29–3.07)

d5101 washing 1.19 (0.54–2.62) 1.18 (0.53–2.61) 0.95 (0.33–2.72)

d540 dressing 0.36 (0.10–1.29) 0.36 (0.10–1.29) 1.41 (0.29–6.91)

d730 dealing do not know 1.47 (0.69–3.13) 1.47 (0.69–3.14) 1.49 (0.55–4.03)

d7500 maintaining friendship 0.48 (0.22–1.03) 0.48 (0.22–1.03) 0.25 (0.09–1.02)

d850 work 0.55 (0.26–1.16) 0.54 (0.26–1.15) 0.54 (0.20–1.43)

ICF, International Classification of Functioning, Disability and Health; Model 1, adjusted for sex; Model 2, adjusted for 
sex and age; Model 3, adjusted for sex, age, and time since surgery.
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groups without adjusting the different distribution of 
“Time since surgery.” Moreover, the stage of cancer could 
also affect the disability of patients. However, we could 
not adjust the stage of colorectal cancer due to the lack of 
information. Third, we did not make a comparison with 
the general population without cancer. Fourth, in this 
cross-sectional study, we were not able to assess func-
tional changes before and after treatment; thus, it was 
not possible to determine how functioning before cancer 
treatment influenced functioning after treatment. Addi-
tional prospective studies are needed to obtain a greater 
understanding of the relative functional disability of 
colorectal cancer survivors.

Despite the aforementioned limitations, this study 
confirms that the Korean version of WHODAS 2.0 pos-
sesses very high internal consistency reliability and good 
convergent validity in Korean colorectal cancer survivors. 
We found that patients with a stoma participated less in 
society and were more affected emotionally than those 
without a stoma. These findings provide useful informa-
tion for clinicians preparing and informing patients for 
cancer treatment by providing them with an understand-
ing of the potential outcome options. This information 
can also serve as a basis for potential educational inter-
vention for rehabilitation and emotional supportive care 
needs among colorectal cancer survivors. The extensive 
range of postoperative outcomes renders it crucial for po-
tential surgical patients to be fully educated in the spec-
trum of predictive and non-predictive outcomes. Further 
research is needed to explore potential interventions to 
support colorectal cancer patients with specific disabili-
ties. 

In conclusion, the general disability level was not dif-
ferent between colorectal patients with and without a 
stoma. Patients with a stoma had more limited societal 
participation, and were more affected by their disease 
emotionally; however, they were less limited in concen-
trating on doing a tasks for 10 minutes.
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