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Introduction

In recent years, the proportion of cases of early gastric can- 

cer among the overall incidence of gastric cancer has increased 
to more than 70% in Korea [1,2]. Patients treated for early gas-
tric cancer have excellent prognosis, and most patients can  
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Purpose  Patients who have undergone gastrectomy have unique symptoms that are not appropriately assessed using currently avail-
able tools. This study developed and validated a symptom-focused quality of life (QoL) questionnaire for patients who have received 
gastrectomy for gastric cancer.    
Materials and Methods  Based on a literature review, patient interviews, and expert consultation by the KOrean QUality of life in 
Stomach cancer patients Study group (KOQUSS), the initial item pool was developed. Two large-scale developmental studies were 
then sequentially conducted for exploratory factor analyses for content validity and item reduction. The final item pool was validated 
in a separate cohort of patients and assessed for internal consistency, test-retest reliability, construct validity, and clinical validity. 
Results  The initial questionnaire consisted of 46-items in 12 domains. Data from 465 patients at 11 institutions, followed by 499 
patients at 13 institutions, were used to conduct item reduction and exploratory factor analyses. The final questionnaire (KOQUSS-40) 
comprised 40 items within 11 domains. Validation of KOQUSS-40 was conducted on 413 patients from 12 hospitals. KOQUSS-40 
was found to have good model fit. The mean summary score of the KOQUSS-40 was correlated with the EORTC QLQ-C30 and STO22 
(correlation coefficients, 0.821 and 0.778, respectively). The KOQUSS-40 score was also correlated with clinical factors, and had  
acceptable internal consistency (> 0.7). Test-retest reliability was greater than 0.8.      
Conclusion  The KOQUSS-40 can be used to assess QoL of gastric cancer patients after gastrectomy and allows for a robust compari-
son of surgical techniques in clinical trials. 
Key words  Stomach neoplasms, Quality of life, Surveys and questionnaires, Validation study 
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return to their routine normal lives. However, many experi-
ence a variety of symptoms following gastrectomy, which 
may continue long after surgery. These symptoms are col-
lectively referred to as postgastrectomy syndromes and  
include early satiety, dumping syndrome, dysphagia, reflux, 
and psychological problems. It is essential to evaluate these 
symptoms and understand and design intervention to man-
age these symptoms properly.

 To date, many instruments have been developed to assess 
quality of life (QoL) in patients with gastric cancer. The Euro- 
pean Organization for Research and Treatment of Cancer 
Quality of Life Questionnaire (EORTC QLQ-STO22) and the 
Functional Assessment of Cancer Therapy-gastric (FACT-Ga) 
are commonly known instruments [3,4]. The EORTC QLQ-
STO22 has been translated into many languages, including 
Korean, and has been used in many clinical trials and retro-
spective studies of Korean patients with gastric cancer [5-8]. 

However, existing gastric cancer-specific questionnaires, 
such as the EORTC QLQ-STO22 and FACT-Ga, assess only 
general gastrointestinal symptoms and are unable to assess 
symptoms specifically related to gastric surgery such as post-
gastrectomy syndrome. The only validated tool that allows 
for evaluation of symptoms, living status, and QoL after 
gastrectomy is the Post Gastrectomy Syndrome Assessment 

Scale (PGSAS-45) [9]. However, the PGSAS-45 is based on 
expert opinion and consensus, not developed using statisti-
cal analysis of patient data. Therefore, a rigorously developed 
and validated patient-centered questionnaire that can assess 
postgastrectomy symptoms and QoL is necessary.

In this study, we report the development and validation of 
a QoL questionnaire for patients who have received gastrec-
tomy for gastric cancer, with special emphasis on postgastrec-
tomy syndrome. 

Materials and Methods
 
1. The KOrean QUality of life in Stomach cancer patients 
Study group (KOQUSS) 

The KOrean QUality of life in Stomach cancer patients 
Study group (KOQUSS) was created in January 2016 by sur-
geons to develop a method for assessing appropriately the 
QoL of gastric cancer patients who have undergone gastrec-
tomy. Additional experts have joined the KOQUSS in the 
course of meetings. Currently, the KOQUSS includes a broad 
range of disciplines, including surgeons, oncologists, a clini-
cal epidemiologist, and a psychometrician from 27 institu-
tions in the Republic of Korea. 

Literature review, qualitative interview, and expert consultation

Analysis
- Content validity
- Item reduction

Analysis
- Content validity
- Item reduction

Analysis
- Content validity
- Reliability
- Confirmative validity
- Criterion validity
- Clinical validity
- Final item selection

Pilot study 1 (n=465)

Development
phase

Validation
phase

Pilot study 2 (n=499)

Expert advice

Validation study (n=413)

Initial version (46 items)

Second version (44 items)

Third version (42 items)

Final version (40 items)

Fig. 1.  Study flowchart.
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2. Study flow 
This study consisted of two phases: development and vali-

dation. Fig. 1 provides a schema of the study. 

1) Development phase
A comprehensive literature review of preexisting question-

naire items and a review of patients’ self-reported symptoms 
as documented in outpatient clinics were first conducted to 
bring together items for consideration. Items were developed 
using a four-point Likert scale. The level of satisfaction was 
assessed as very satisfied, slightly satisfied, slightly dissatis-
fied, and very dissatisfied, while the level of agreement was 
assessed as disagree, somewhat agree, quite agree, strongly 
agree. 

The items were reviewed for content by experts in the  
KOQUSS study group. This was followed by two sets of 
qualitative interviews of 30 and 50 patients to determine the 
readability, comprehensibility, and acceptability of each item 
and to invite suggestions for possible improvement. The ini-
tial items were selected by general agreement in KOQUSS 
task force meetings from February 2016 to January 2017.

Two separate studies were then conducted for explora-
tory factor analyses and item reduction. Participants were  
recruited from gastric cancer surveillance clinics in 11 hospi-
tals between September to December 2017, and subsequently 
from 13 hospitals between May to July 2018. The eligibility 
criteria were as follows: (1) received gastrectomy for gastric 
cancer, (2) received regular follow-up within the 5 years fol-
lowing the operation, and (3) no communication problems. 
Informed consent was obtained from eligible patients. The 
questionnaires were self-administered. The results of factor 
analyses with input from expert consultation were used to 
select items for each domain for the validation phase. Statisti-
cal analyses are separately described below.

2) Validation phase
Participants were recruited from gastric cancer surveil-

lance clinics in 12 hospitals for validation of the question-
naire. The eligibility criteria were the same as those of the  
developmental studies. Patients who had already been  
exposed to any previous version of the questionnaire were 
excluded. Participants were asked to complete the developed 
questionnaire, as well the EORTC QLQ-C30 and STO22, 
which were then used for analysis of criterion validity. Par-
ticipants were also asked to mail back a completed second 
copy of the questionnaire within 30 days of completing the 
first test for test-retest analysis. 

Patients’ demographic and clinicopathological data were 
collected through a medical chart review, namely, age, sex, 
marital status, education, body mass index, surgical appr-
oach, extent of gastrectomy, pathological stage, and pres-

ence of adjuvant chemotherapy. The pathological stage was 
classified according to the American Joint Committee on 
Cancer, 8th edition [10]. Data on surgical resection includ-
ed type of surgery (distal, proximal, pylorus-preserving, or  
total gastrectomy) and surgical approach (open, laparoscop-
ic, or robotic). All instruments in this study adhere to radical 
gastrectomy with lymph node dissection according to gastric 
cancer treatment guidelines, and adjuvant chemotherapy is 
recommended for patients diagnosed as pathologically stage 
II or greater [11-13]. 

3. Statistical analysis
1) Sample size 
The sample sizes of the two large-scale developmental 

studies and that of the validation study were determined 
based on the “rule of 10,” which states that there should be 
at least 10 cases for each item in the instrument [14]. The first 
(second) study in the developmental phase required 460 (440) 
participants to test 46 (44) item pools, while the validation 
study required 320 participants to examine 32 item pools. For 
test-retest reliability, a random sample of 103 subjects, each 
measured twice, produces a two-sided 95% confidence inter-
val with a width of 0.2 when the estimated intra-class corre-
lation is 0.7. Considering a 20% dropout rate, we arrived at a 
sample size of 129, which were enrolled competitively. 

2) Developmental phase 
Item scores were examined using mean and standard  

deviation. Skewness and kurtosis were also calculated with 
standard error. Principal components analysis was used to 
extract common factors with the criterion of eigenvalues  
> 1 and with reference to a scree plot. Highly correlated items 
(r > 0.7) were considered redundant; in such a case, the item 
that explained the greatest variation was chosen to remain. A 
weak correlation (< 0.2) between an item and the sum of the 
remaining items in the scale indicated that the item was not 
measuring the same construct as the other items [15]. Con-
struct validity was evaluated by calculating Pearson correla-
tion coefficients between the items and domains generated 
by the exploratory factor analysis. The suitability of the data 
for structure detection was evaluated by Kaiser-Meyer-Olkin 
(KMO) test and Bartlett’s test of sphericity [15]. KMO values 
between 0.8 and 1 were considered to denote adequate sam-
pling for factor analysis. For Bartlett’s test of sphericity, p < 
0.05 was taken to indicate possible utility of factor analysis 
for the data.

Factor loadings and error variance for each item and covar-
iances between domains were evaluated for the confirmatory 
factor analysis. Goodness of fit was assessed by chi-squared 
value, Bentler comparative fit index (CFI), standardized root 
mean square residual (SRMR), and root mean square error of 



approximation (RMSEA).

3) Scoring approach for KOQUSS-40
The scoring system for the final questionnaire was gener-

ated based on methods used for EORTC QLQ-C30 and QLQ-
STO22, in which raw scores (the average of the items that 
contribute to the domain) are divided by ranges [16]. As all 
items of the KOQUSS-40 were rated using a four-point Likert 
scale, the range of all items was 3. Therefore, the score for 
each domain was calculated as the [(raw score–1)/3]×100. 
We also adopted the principle of summary scoring used by 
the QLQ-C30 to develop an intuitive summary score for the 
KOQUSS-40 for post gastrectomy symptoms. The summary 
score was defined as the mean of eight equally weighted 
symptom domains and was included in the explorative fac-
tor analysis [17].

4) Validation phase
Internal consistency of the items was estimated using the 

Cronbach’s alpha; values between 0.7 and 0.9 were consid-
ered optimal [14,15,18]. Items whose removal resulted in 
substantial improvement of the Cronbach’s alpha were elim-
inated, and the Cronbach’s alpha for the remaining items 
were recalculated [15]. Test-retest reliability was assessed  
using Spearman’s correlations. 

Criterion validity was assessed by comparing the scores of 
the KOQUSS-40 with those of the validated Korean version 
of the EORTC QLQ-C30 and QLQ-STO22 [19,20]. The sum-
mary scores of the EORTC QLQ-C30 were calculated as the 
mean of 13 of the 15 QLQ-C30 scales (the Global Quality of 
Life scale and the Financial Impact scale were not included), 
and those of the EORTC QLQ-STO22 from the mean of nine 
scales [17,21]. 

Clinical validity was evaluated by comparing the scores 
of the KOQUSS-40 in different patient groups. Patients were 
divided into two groups according to their weight loss (less 
than 10% vs. 10% or more), extent of surgery (partial vs. total 
gastrectomy), and surgical approach (open vs. laparoscopic/
robotic). 

Statistical analyses were performed using SAS ver. 9.4 
(SAS Institute Inc., Cary, NC). p < 0.05 were considered sta-
tistically significant.
 

Results

1. Developmental phase 
The literature review, patient interviews and expert review 

resulted in 46 initial items. Factor analysis was conducted  
using data from the first developmental study of 465 pati-
ents from 11 hospitals to examine content validity and for 

item reduction. The KMO measure of sampling adequacy 
and Bartlett’s test value were 0.905 and < 0.001, respectively,  
indicating suitability of the data for factor analysis. The pres-
ence of 11 domains was determined by inspection of a scree 
plot. Eight items were considered for elimination on the basis 
of construct validity and internal consistency. Among these 
eight items, three items (“Have you ever been annoyed?” 
“Do you feel that food fills you up?” and “Has your hair 
fallen out?”) were removed on the bases of reduced internal 
consistency as estimated by the Cronbach’s alpha, and one 
item (“Do you have difficulty in defecating because of hard 
stools?”) was divided into two items to clarify ambiguous 
questioning (“Do you feel uncomfortable due to constipa-
tion?” and “Do you have hard stools?”). After discussion 
among the investigators, the other four items remained in the 
instrument given their clinical significance. Finally, the first 
draft instrument was reduced to 44 items with 11 domains. 

The second exploratory factor analysis was performed 
on the data from the second developmental study of 499  
patients from 13 hospitals. The KMO measure and Bartlett’s 
test value were 0.923 and < 0.001, respectively, and eight  
domains were selected by inspection of a scree plot. Among 
five candidate items for elimination, two (“Are you uncom- 
fortable with bad breath?” and “Do you have watery 
stools?”) were deleted and three retained due to their clinical 
significances after discussion among the investigators. Two 
items (“Has your sense of taste changed?” and “Is it difficult 
for you to swallow food?”) from the indigestion domain had 
Pearson correlation coefficient of 0.7, and were removed after 
review by the phychometrician. The final questionnaire con-
sisted of 40 items with 11 domains (KOQUSS-40).

2. Validation of KOQUSS-40
The structure of the KOQUSS-40 questionnaire is sum-

Table 1.  Structure of the KOQUSS-40 questionnaire for evaluat-
ing postgastrectomy symptoms and quality of life

Domain	 No. of items	 Items

General quality of life	 3	 1, 2, 3
Indigestion 	 6	 6, 7, 8, 9, 10, 11
Dysphagia	 3	 12, 13, 14
Reflux	 3	 15, 16, 17
Dumping syndrome	 5	 18, 19, 20, 21, 22
Bowel habit change	 5	 23, 24, 25, 26, 27
Constipation	 2	 28, 29
Psychological factors	 5	 30, 31, 32, 33, 34
Worry about cancer	 3	 35, 36, 37
Scar problems	 3	 4, 38, 39
Financial problems	 2	 5, 40
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marized in Table 1. Among the 40 items, 32 items address 
postgastrectomy symptoms in eight domains, while eight 
items were retained in the questionnaire given their clinical 
importance based on expert consensus. The eight domains 
are indigestion, dysphagia, reflux, dumping syndrome, 
bowel habit changes, constipation, psychological factors, and 
worry about cancer. The English version of the KOQUSS-40 
was developed via translation from Korean to English by 
two independent bilingual translators and back-translation 
by two other independent bilingual translators. The English 
and Korean versions of the KOQUSS-40 are provided in S1 
and S2 Tables.   

KOQUSS-40 data from 413 patients from 12 hospitals were 
included for the validation study. Among these participants, 
140 patients completed the questionnaire twice for the test-
retest analysis. The mean time and standard deviation (SD) 
between gastrectomy and survey response was 20.4 months 
(SD, 16.8), and 40.3% of the patients received gastrectomy 
within one year of the survey.

Table 2 shows the demographic and clinicopathological 
characteristics of the patients who participated in the vali-
dation study. The mean age was 59.7 years and there were 
more male than female patients (66.1% males). Most patients 
were married (86.2%), had graduated high school or univer-
sity (65.1%), and had normal body mass index (58.6%). The  
majority of patients were stage I (75.8%), and distal gastrecto-
my (73.1%) and laparoscopic (67.1%) were the most frequent 
surgical extent and approach, respectively. 

Descriptive statistics of the 40 items showed that there 
was no missing data, and all item scores ranged from 1 to 4  
except for item number 38 (S3 Table). Item number 38 was a 
question about pain in the surgical scar, and no respondents 
checked score 4 (strongly agree) to this question. The abso-
lute values of skewness and kurtosis were less than 3 and 10, 
respectively. 

Statistical modeling was used to evaluate the fit of the 
questionnaire structure of 32 items among eight domains 
for assessing postgastrectomy symptoms. The goodness of 
fit indices, chi-squared statistic, degrees of freedom, Bentler 
CFI, SRMR, and RMSEA were 1,482.92, 499, 0.830, 0.073, and 
0.069 (95% confidence interval, 0.065 to 0.073), respectively. 
The ratio of the chi-square to the degrees of freedom was < 5, 
suggesting good model fit. Although the Bentler CFI failed to 
meet the recommended criterion according to the literature, 
SRMR < 0.08 was interpreted as denoting good fit. Addition-
ally, the upper 95% confidence interval of RMSEA was < 0.08, 
confirming good model fit. 

The correlation matrix indicated that most item-pairs were 
moderately correlated (r < 0.7) except for two pairs of items 
that were borderline high (0.7 and 0.69). The correlation coef-
ficients between items and their own domains were accept-

able and ranged from 0.2 to 0.6. Weak correlations between 
items and other domains were observed. 

To evaluate criterion validity, the summary scores for the 
KOQUSS-40, EORTC QLQ-C30, and STO22 were investigat-
ed (Table 3). The summary scores of the KOQUSS were calcu-
lated as the mean of eight of the 11 domains, since the eight 
domains were derived from the exploratory factor analyses, 
but the other items were retained without statistical analy-
sis based on expert consensus. The correlation coefficient 

Table 2.  Patient demography and clinicopathological character-
istics in the validation study

Characteristic	 No. (%)

Age, mean±SD (yr)	 59.7±10.8
Sex	
    Male	 273 (66.1)
    Female	 140 (33.9)
Marital status	
    Never married	 26 (6.3)
    Living as married	 356 (86.2)
    Widowed/Divorced/Separated	 18 (4.4)/12 (2.9)/1 (0.2)
Education	
    Elementary school	 34 (8.2)
    Middle school	 62 (15.0)
    High school	 143 (34.6)
    University or higher	 126 (30.5)
    Unknown	 48 (11.6)
BMI (kg/m2)	
    < 18.5	 13 (3.1)
    18.5-25.0	 242 (58.6)
    > 25.0	 158 (38.3)
Surgical approach	
    Open 	 121 (29.3)
    Laparoscopic 	 277 (67.1)
    Robotic 	 15 (3.6)
Extent of gastrectomy	
    Distal	 302 (73.1)
    Total 	 81 (19.6)
    Pylorus-preserving	 21 (5.1)
    Proximal	 9 (2.2)
Stage	
    1	 313 (75.8)
    2	 58 (14.0)
    3	 40 ( 9.7)
    4	 2 (0.5)
Adjuvant chemotherapy	
    None	 314 (76.0)
    In chemotherapy	 38 (9.2)
    History of complete chemotherapy	 52 (12.6)
    History of incomplete chemotherapy	 9 (2.2)
BMI, body mass index; SD, standard deviation.
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between the KOQUSS-40 and EORTC QLQ-C30 summary 
scores was 0.821 (p < 0.001), and between the KOQUSS-40 
and QLQ-STO22 summary scores was 0.778 (p < 0.001), both 
indicating that the trend in the information captured by the 
KOQUSS-40 followed the same trend as the other instru-
ments. The constipation domain exhibited a high correlation 
coefficient only with the constipation item of the EORTC 
QLQ-C30, exhibiting excellent discrimination for constipa-
tion. 

Regarding clinical validity, the mean scores of each domain  
were compared between patients who experienced weight 
loss of 10% or more after surgery and those who did not. 
Patients with weight loss of 10% or more had significantly 
lower scores in most domains, indicating that the ques-
tionnaire most likely appropriately capture the decreased 
QoL experienced by these patients (Table 4). Similar results 
were observed in patients who received total gastrectomy 
compared with those who received subtotal gastrectomy.  
Domains related to gastrointestinal symptoms did not dif-
fer significantly for patients who received open surgery 
and those who received laparoscopic/robotic surgery. Only 
worry about cancer and financial problems had higher scores 
and scar problems had lower scores in the laparoscopic/ 
robotic group compared with the open group. Moreover,  
patients diagnosed with stage II or higher gastric cancer had 
higher scores for constipation and lower scores for worry 
about cancer and financial problems compared with those 
diagnosed with stage I gastric cancer. There were no signifi-
cant differences in the other domains between groups (data 
not shown). 

The instrument had acceptable internal consistency, with 
the Cronbach’s alpha for each factor in the range 0.576 to 
0.868 (Table 5). In the test-retest analysis, the Spearman’s cor-
relation coefficient between the two time points was 0.819  
(p < 0.001).

Discussion

This study was undertaken by the KOQUSS group to  
address the need to assess postgastrectomy symptoms and 
QoL appropriately in clinical studies. In this study, we pre-
sented the development and validation of the KOQUSS-40, 
a symptom-focused questionnaire for patients with gastric 
cancer who have received gastrectomy. The KOQUSS-40 in 
its final form resulted in a 40-item questionnaire consisting 
of 11 domains. 

The most important characteristic of the KOQUSS-40 is 
its focus on the assessment of symptoms after gastric cancer 
surgery. Conventional gastric cancer-specific questionnaires, 
such as the EORTC QLQ-STO22 and FACT-Ga, measure gen-Ta
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eral gastrointestinal symptoms instead of postgastrectomy 
syndrome [3,4]. These instruments were also developed for 
use in inoperable tumor, as well as those who received chem-
otherapy or radiotherapy as their primary therapy. Notably, 
these questionnaires do not assess symptoms that result from 
surgery for gastric cancer, including dumping syndrome, 
which is the most common symptom after gastrectomy. The 
KOQUSS-40 questionnaire consists of six items that address 
indigestion and five items that address dumping syndrome; 
these two domains represent the most frequent symptoms of 
patients who have received gastrectomy.

Recently, a Japanese study group developed the PGSAS-45 
for patients after gastrectomy [9]. This questionnaire is a 
combination of preexisting QoL questionnaires, such as the 
Short Form-8 Health and the Gastrointestinal Symptom Rat-
ing Scale, and as well as the newly designed postgastrectomy 
syndrome-specific items. An advantage of the PGSAS-45 is 
that it includes a broad range of gastrointestinal symptoms, 
including postgastrectomy syndrome. However, PGSAS-45 
is exclusively available in Japanese and has not been validat-
ed for different cultural groups. Studies using the PGSAS-45 
have demonstrated differences in QoL according to the  
extent of gastrectomy and function preservation; however, 
all these studies were conducted exclusively in Japanese  
institutions, with Japanese patients [22-24].

A notable characteristic of the KOQUSS-40 questionnaire 
is its inclusion of items that clinicians have observed to be 
important to their patients, beyond that of postgastrectomy 
symptoms alone. These eight items assess general health 
(item nos. 1, 2, and 3), scar problems (item nos. 4, 38, and 
39), and financial problems (item nos. 5 and 40). In particu-
lar, items that assess scar and financial problems are poten-
tially helpful for examining whether QoL is improved with 
minimally invasive surgery. Clinical trials are currently  
underway to examine the utility of minimally invasive tech-
niques for the treatment of gastric cancer. A QoL assessment 
tool that can capture potential benefits of minimally invasive 
surgery is important to assess QoL properly in trials that  

examine open vs. minimally invasive surgical techniques. 
One previous study unexpectedly reported worse QoL 
in patients who received laparoscopic surgery compared 
with those who received open surgery, and this was felt to 
be the result of the QoL measure being unable to capture  
appropriately the benefits of minimally invasive surgery 
[5,25]. Similarly, in a different study, no significant difference 
in QoL between totally laparoscopic surgery and laparos-
copy-assisted surgery was found [26]. The KOQUSS ques-
tionnaire measures satisfaction with scarring and the level 
of financial difficulty experienced by the patient, which has 
potential to detect the advantages and disadvantages of a 
minimally invasive approach. In our clinical validation, sat-
isfaction with the scar was significantly higher in the laparo-
scopic/robotic group. However, this group had lower QoL 
in terms of worry about cancer and financial problems com-
pared with the open group. 

A summary scoring system was developed for the  
KOQUSS-40 questionnaire. In conventional instruments, 
QoL has been assessed as a separate score for each domain, 
and the overall superiority of different surgical methods 
regarding QoL could not be determined [5,7]. Recently, a 
summary scoring system for the EORTC QLQ-C30 was  
introduced, and this was found to be better at discriminating 
between groups known to be clinically different compared 
with the conventional method [17,27]. The KOQUSS-40 was 
developed to allow for the examination of single domains 
as well as the summary scores, and is useful for evaluating 
both each symptom and overall symptoms (summary score) 
in clinical trials. 

Some limitations of this study are as follows. The KOQ-
USS-40 questionnaire was developed in the Korean language 
and has not been validated in other cultural contexts. There-
fore, cross-cultural adaptation studies in other countries 
are necessary. Second, most patients included in this study  
received gastrectomy for stage I gastric cancer and had rela-
tively favorable prognoses. Symptoms related to advanced 
disease or other treatment, such as chemotherapy and radio-
therapy, were not included in the KOQUSS-40. 

In conclusion, the KOQUSS-40 questionnaire was devel-
oped to assess QoL among patients who have received gas-
trectomy for gastric cancer. The KOQUSS-40 questionnaire 
is an effective instrument for assessing the status of patients 
after gastrectomy and is useful for assessing the effect of sur-
gical techniques on QoL.

Electronic Supplementary Material
Supplementary materials are available at Cancer Research and Treat-
ment website (https://www.e-crt.org). 

Table 5.  Internal consistency of questionnaire domains

Gastrectomy symptom	 No. of	 Cronbach’s
  domains	 items	 alpha

Indigestion	 6	 0.854
Dysphagia	 3	 0.729
Reflux	 3	 0.780
Dumping syndrome	 5	 0.755
Bowel habit change	 5	 0.741
Constipation	 2	 0.749
Psychological factors	 5	 0.822
Worry about cancer	 3	 0.576
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