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Abstract: This review compares the development, characteristics, validity, and reliability of two well-
known quality of life (QOL) assessment tools used in patients with gastric cancer: the European Organisation 
for Research and Treatment of Cancer Quality of Life Questionnaire-Stomach (EORTC QLQ-STO22) 
and the Functional Assessment of Cancer Therapy-Gastric (FACT-Ga). A literature search was conducted 
using MEDLINE, EMBASE, and Cochrane CENTRAL (inception to April 2015) to identify studies that 
discussed the development, characteristics, validity and reliability of the EORTC QLQ-STO22 or the 
FACT-Ga. The QLQ-STO22 was developed with collaboration with patients, healthcare professionals and 
literature review and was mainly field tested in European countries. Conversely, items on the FACT-Ga were 
generated from interviews with patients and healthcare professionals concurrently in North America and 
Asia. While both modules involve a 7-day recall period and use Likert scales, the QLQ-STO22 and FACT-
Ga differ in terms of QOL domain focus, quantity and presentation of items, response options, and scoring. 
However, both tools show good internal consistency, test-retest reliability, sensitivity to change and construct 
validity. In addition, both questionnaires have been internationally validated within a large sample of patients 
undergoing a variety of treatments, thus demonstrating their cross-cultural applicability. The EORTC 
QLQ-STO22 and FACT-Ga are both valid and reliable tools with unique strengths and weaknesses. 
Selection between instruments should consider specific patient characteristics and goals of the study.
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Introduction

Gastric cancer is the third leading cause of cancer 
mortality (1). It remains a health concern by accounting 
for 6.8% of new cancer cases globally and 8.8% of total 
cancer deaths worldwide (1,2). Recently, there has been an 

increase in the proportion of advanced (stage IV) gastric 
cancer which now comprises over 40% of total cases (3). In 
North America, approximately 65% of gastric cancers are 
identified at an advanced stage (4).

The prognosis for gastric cancer is poor, with a 5-year 
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survival rate ranging from 22% to 27% in Western 
countries (5,6). Irrespective of disease severity, patients 
may face significant limitations to both their physical and 
social functioning (7). Treatment options include surgical 
resection, radiotherapy or chemotherapy, all of which have 
the potential to cause significant treatment-related adverse 
events (7-9). Given the poor prognosis and debilitating 
course of disease, interventions for advanced gastric cancer 
are typically palliative in nature and thus survival may not 
be the only significant endpoint.

Recently, quality of life (QOL) has emerged as an 
increasingly important outcome to be considered alongside 
traditional oncologic outcomes such as survival and 
locoregional control (10-13). QOL is a subjective, multi-
dimensional concept encompassing physical, psychological, 
and social issues (8,10). A growing body of literature 
has recognized QOL as an important outcome used to 
complement traditional endpoints such as disease-free and 
overall survival (10-13). Understanding and assessing QOL is 
critical to the holistic management of patients and may assist 
clinicians in determining an optimal treatment regimen (14).  
QOL is  typical ly  assessed through sel f-reported 
questionnaires completed by the patient or via proxy.

Two widely used QOL assessment questionnaires 
for patients with any type of cancer are the European 
Organisation for Research and Treatment of Cancer 
(EORTC) Quality of Life Questionnaire (QLQ-C30) 
and the Functional Assessment of Cancer Therapy-
General (FACT-G). The EORTC QLQ-C30 is a 30-item 
questionnaire that incorporates nine domains of QOL 
including physical, cognitive, emotional, role and social 
functional scales, as well as symptom scales for pain, fatigue, 
nausea/vomiting and overall health of the patient (12). 
In contrast, the FACT-G is a 28-item questionnaire that 
addresses four primary QOL domains: physical well-being 
(PWB), social/family well-being (SWB), emotional well-
being (EWB), and functional well-being (FWB) (15).

The  EORTC Qual i ty  o f  L i fe  Ques t ionna i re-
Stomach (QLQ-STO22) and FACT-Gastric (FACT-
Ga) are gastric cancer-specific modules which have been 
developed to be used in combination with their respective 
core questionnaires. The QLQ-STO22 is a 22-item 
instrument that is used alongside the 30-item QLQ-C30 
core questionnaire, resulting in a total of 52 items. In 
comparison, the FACT-Ga is a 19-item module used to 
complement the 28-item FACT-G core questionnaire for a 
total of 47 items (9,16).

While other instruments exist for the assessment of 

QOL among gastric cancer patients, the EORTC QLQ-
STO22 and FACT-Ga have been applied in clinical trials 
worldwide. Currently, no review articles have directly 
compared the EORTC QLQ-STO22 and the FACT-Ga 
(9,17-23). As such, the purpose of this systematic review is 
to compare and contrast the development, characteristics, 
and reliability/validity of the English versions of these two 
questionnaires.

Materials and methods

A literature search was conducted using Ovid MEDLINE 
and OLDMEDLINE (inception to April 2015 week 3), 
Cochrane Central Register of Controlled Trial (inception 
to March 2015) and Ovid EMBASE and EMBASE Classic 
(inception to 2015 Week 17) to identify studies that 
discussed the development, characteristics, validity, and 
reliability of the EORTC QLQ-STO22 or the FACT-
Ga. Search terms “stomach neoplasm”, “stomach”, 
“gastric”, “cancer”, “neoplasm”, “tumor” and “tumour” 
were combined with “EORTC”, “FACT”, “questionnaire”, 
“survey”, instrument”, “assess”, “evaluate”, “QLQ” and 
“FACT-Ga” to elicit relevant literature. The bibliographies 
of included studies were also searched for relevant articles.

To assess individual articles for eligibility, two reviewers 
(A.W., T.F.) independently screened all identified studies by 
titles and abstracts, and then by full-text versions. Studies 
were included if they discussed at least one of the following 
for either QOL tool: development, characteristics, and/
or validity. Non-English studies and articles reporting 
on previously documented data were excluded. We 
extracted information related to the development process, 
characteristics, intended use, and validation process of the 
two questionnaires.

Results

The literature search identified a total of 288 articles 
(Figure 1). In order from most to least common, the 
reasons for exclusion were: duplicates [78], studies of other 
QOL questionnaires [72], studies providing insufficient 
information [64], non-gastric cancer studies [47], and 
non-original studies [16]. Inter-rater agreement for study 
inclusion was excellent (κ=0.95). In total, 11 studies were 
selected for inclusion. From these, six articles discussed 
the development, characteristics, and/or validity for the 
EORTC QLQ-STO22, while five articles provided relevant 
information on the FACT-Ga.
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Development

Vickery et al. (13) first characterized the development of 
the EORTC QLQ-STO22. The process was conducted 
according to the EORTC QOL Group guidelines in four 
distinct phases. In phase I, an extensive literature review was 
carried out and produced a list of 42 potentially relevant 
QOL issues addressing common symptoms of gastric 
cancer and treatment side effects. Twenty-four health 
care professionals (gastrointestinal surgeons, oncologists, 
gastroenterologists, palliative care consultants, general 
practitioners and specialist nurses) and 58 patients from four 
European countries were interviewed to rate the relevance 
of each item and to suggest additional issues for inclusion. A 
total of 20 issues were identified at the conclusion of phase 
I. Phase II of development involved rewording all of the 
QOL issues into questionnaire items. A provisional version 
of the module containing 24 items was produced and 
translated into French, German and Spanish according to 
the translation guidelines by the EORTC QOL Group (24). 
During phase III, pre-testing was performed on 115 patients 

from France, Germany, Spain and the United Kingdom 
who completed both the EORTC QLQ-C30 and the 
provisional version of the module. Following pre-testing, 
several items were added, modified or deleted. Phase III led 
to the development of the 22-item EORTC QLQ-STO22, 
which was then translated into nine European languages for 
international field-testing. Phase IV involved psychometric 
testing of the module’s reliability, validity and sensitivity 
to change. The module was then field tested with 219 
patients from 14 institutions in eight different countries (17). 
Patients completed the questionnaire at three points in time 
during field testing: baseline, 4 weeks, and 3 months. As a 
result, item 34 in the dysphagia scale addressing discomfort 
during eating was included under the pain scale and item 45 
addressing taste problems was presented as a single item in 
the final module. The final version of the module contained 
a total of 22 items.

Eremenco et al. (16) documented the development of 
the FACT-Ga, which was designed concurrently in North 
America and Asia to ensure that it demonstrated cross-
cultural validity. This gastric cancer-specific module was 
produced according to a standard development process 
by the Functional Assessment of Chronic Illness Therapy 
(FACIT) organization. A provisional module of 65 items 
specific to gastric cancer was first generated from interviews 
with 17 patients and 12 healthcare professionals. A rigorous 
qualitative data review reduced the module to 36 items, 
and a provisional module was constructed. In the first stage 
of psychometric testing, the validity of the provisional 
module was tested on 30 patients (20 Japanese and  
10 Canadian), who evaluated the relevance and importance 
of each item. The content of each item was then modified 
based on feedback from participants and 13 experts from 
the US, Canada, and Japan. This version of the FACT-Ga 
performed well in this initial validation with high reliability 
in both patient groups. Seven items were removed from 
the provisional questionnaire due to redundancy, resulting 
in a 19-item module. After further refinements of the item 
scales, the module was translated into Japanese using the 
FACIT translation methodology. The English and Japanese 
versions of the FACT-Ga were validated and shown to be 
suitable for use in English and Japanese research studies and 
clinical trials. In the second stage of psychometric testing (9),  
62 patients with gastric adenocarcinoma completed the 
FACT-Ga at three time points: baseline, 2 weeks, and  
3 months. The tests demonstrated an acceptable level of 
validity, reliability as well as sensitivity to change in QOL 
assessed by the FACT-Ga.

282 potentially relevant 
articles identified in 
database searches

6 additional articles 
identified from references 

of included articles

288 articles screened

266 excluded
78 duplicates
72 other QOL questionnaires
62 insufficient information
43 other diagnoses
11 non-original data

22 full text articles examined

11 excluded
5 non-original
4 other diagnoses
2 insufficient information

11 articles included in 
systematic review

FACT-Ga studies (n=5) EORTC-QLQ-STO22 studies (n=6)

Figure 1 Preferred reporting items for systematic reviews and 
meta-analyses (PRISMA) flow diagram. QOL, quality of life; 
FACT-Ga, Functional Assessment of Cancer Therapy-Gastric; 
EORTC-QLQ-STO22, European Organisation for Research and 
Treatment of Cancer Quality of Life Questionnaire-Stomach.
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Characteristics

A comparison of the characteristics of the EORTC 
QLQ-STO22 and the FACT-Ga is shown on Table 1.  
Both questionnaires are used to evaluate QOL in 
gastric cancer patients. The EORTC QLQ-STO22 is 
administered alongside the 30-item EORTC QLQ-C30 
core questionnaire, which includes a global health status 
assessment, five multi-item functional subscales, and 
several single or multiple-item symptom subscales. Items 
of the QLQ-C30 are assessed on a 4- or 7-level Likert 
scale with options ranging from 1= “very poor” to 7= 

“excellent” for global health status items and, 1= “not at all” 
to 4= “very much” for all other items (12,19). The gastric 
cancer-specific QLQ-STO22 includes a total of 22 items, 
comprising five multi-item and four single-item subscales. 
The multi-item subscales include questions about dysphagia 
(4 items), dietary restriction (5 items), pain (3 items), upper 
gastro-esophageal symptoms such as reflux (3 items), and 
emotional problems such as anxiety (3 items). The single-
item subscales include questions related to four gastric 
cancer-specific symptoms: dry mouth, body image, hair 
loss, and problems with taste. Subscale items are dispersed 
throughout the questionnaire with no specific order. The 

Table 1 Comparison of the characteristics of the EORTC QLQ-STO22 and the FACT-Ga

Characteristic EORTC-QLQ-STO22 FACT-Ga

Purpose Measures quality of life in patients with gastric cancer Measures quality of life in patients with 

gastric cancer

Number of items With QLQ-C30: 30+22 With FACT-G: 28+19

Response options Likert scale (1 to 4 inclusive) Likert scale (0 to 4 inclusive)

Recall period Past 7 days Past 7 days

Item format All questions All statements

Item organization Subscale items dispersed throughout the questionnaire; no 

specific order

Items grouped according to subscale 

assessed

Subscales Five multi-item subscales; four single items Four multi-item subscales; one 19-item 

gastric cancer-specific subscale

Subscale components Subscales: dysphagia, dietary restriction, pain, reflux, 

anxiety; single items: disease symptoms, treatment side 

effects; and emotional issues specific to gastric cancer (dry 

mouth, body image, and taste problems)

Physical, functional, emotional and social 

well-being, and additional concerns 

specific to gastric cancer

Scoring 1–4 numerical scores converted to a 0–100 scale. Higher 

scores represent worse QOL

Summation of raw scores with some 

items reversed. Higher scores indicate 

better QOL.

Available languages 60: Afrikaans, Arabic, Bengali, Bulgarian, Cebuano, Chinese 

Mandarin (China, Malaysia, Singapore, Taiwan), Chinese 

Cantonese (HK), Croatian, Czech, Danish, Dutch, English, 

Estonian, Finnish, French, French (Canada), German, Greek, 

Gujarati, Hebrew, Hindi, Hungarian, Italian, Japanese, 

Kannada, Korean, Latvian, Lithuanian, Macedonian, Malay 

(Malaysia, Singapore), Malayalam (India), Marathi, Norwegian, 

Polish, Portuguese, Portuguese (Brazil), Romanian, Russian, 

Spanish (Spain, Argentina, Chile, Colombia, Guatemala, 

Mexico, Panama, Peru, Puerto Rico, US), Swedish, Tagalog, 

Tamil, Telugu, Thai, Turkish, Ukrainian, Urdu (India)

28: Afrikaans, Bulgarian, Chinese 

(simplified), Croatian, Czech, Dutch, 

English, Estonian, French, German, Hindi, 

Hungarian, Italian, Japanese, Kannada, 

Korean, Lithuanian, Malay, Marathi, Polish, 

Portuguese, Polish, Russian, Spanish, 

Tagalog, Tamil, Ukrainian, Vietnamese

EORTC-QLQ-STO22, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Stomach; FACT-

Ga, Functional Assessment of Cancer Therapy-Gastric; QLQ-C30, Quality of Life Questionnaire; FACT-G, Functional Assessment 

of Cancer Therapy-General; QOL, quality of life.
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EORTC QLQ-STO22 items are presented as questions. 
Patients are asked to recall their QOL issues over the past 
week, and items are assessed on a 4-level numerical scale 
with 1= “not at all”, 2= “a little”, 3= “quite a bit”, and 4= 
“very much”. Scores are linearly converted and summated 
into a scaled score from 0 to 100, with a higher score 
representing a worse QOL (13,17).

In contrast, the FACT-G is a 28-item core questionnaire 
consisting of four subscales that assess PWB, EWB, SWB, 
and FWB (9). The FACT-Ga combines the FACT-G with 
a 19-item module which addresses additional gastric cancer 
specific concerns and symptoms. Items are grouped by their 
subscales. The FACT-Ga items are presented as statements 
instead of questions. Similar to the EORTC QLQ-STO22, 
patients are asked to recall their QOL issues within the 
past week. As well, the questionnaire is assessed on a 
5-level numerical scale with 0= “not at all”, 1= “a little bit”,  
2= “somewhat”, 3= “quite a bit”, and 4= “very much”. In 
terms of scoring methodology, the FACT-Ga scores are 
summed with total scores ranging from 0 to 184. Scores can 
also be reported for each subscale individually (e.g., a FWB 
score). In contrast to the QLQ-STO22, a higher score 
indicates a better overall QOL. Some items require score 
reversal to accommodate this scoring method.

The EORTC QLQ-STO22 has been translated into  
60 languages while the FACT-Ga has been translated into 
28 languages, as shown on Table 1 (25-27).

Validity

The validity and reliability of the EORTC QLQ-STO22 
was investigated in an article by Blazeby et al. (17). An 
overall sample size of 219 gastric cancer patients were 
recruited from 14 institutions in eight countries (UK, 
France, Spain, Germany, Republic of Ireland, Australia, 
Turkey and Belgium), and divided into two groups: (I) 
patients selected for potentially curative treatment (group 
A); and (II) patients selected for palliative treatment (group 
B). Multi-trait scaling was used to analyze the hypothesized 
scale structure of the EORTC QLQ-STO22. For internal 
consistency testing, a Cronbach’s alpha coefficient α ≥0.70 
was considered to be acceptable for group comparison. 
The coefficient was lowest in the reflux and anxiety scales 
(0.72 and 0.73 respectively) and was 0.80 for the remaining 
scales. Item-scale correlations were also calculated and 
all values surpassed the 0.40 standard set by the EORTC 
(range, 0.60 to 0.77), thus indicating desirable convergent 
validity. The results of the multi-trait scaling analysis led to 

two modifications: (I) item 34, addressing discomfort while 
eating was moved from the dysphagia scale to the pain scale; 
and (II) item 45, addressing taste issues was initially part of 
the eating restriction subscale, but was changed to a single 
item in the final module.

Test-retest reliability was evaluated using an intraclass 
correlation between perioperative and retest assessments 
at 3 months post-treatment. Here, the questionnaires were 
administered to 24 patients in group A undergoing surgery 
alone at UK institutions (17). Pain, eating restriction, 
and anxiety scales were reproducible to an acceptable 
standard as intraclass correlations were above 0.70. Single 
item interclass correlations also showed a good reliability, 
with correlations above 0.79. However, the dysphagia and 
reflux scales yielded questionable reliability with interclass 
correlations of 0.60 and 0.63, respectively.

Construct validity was evaluated using the correlations 
between the EORTC QLQ-STO22 module and the scales 
of the QLQ-C30 core questionnaire (17). A high degree 
of correlation would indicate redundancy between the 
two scales; conversely, low correlation would indicate that 
the QLQ-STO22 module adds value by assessing distinct 
areas of QOL. The article revealed that most scales in the 
QLQ-STO22 were weakly correlated to the QLQ-C30 
scales. Additionally, the gastric dysphagia, eating restriction, 
and pain scales were found to be moderately correlated to 
those in the core questionnaire. Although redundant items 
from the QLQ-C30 were supposedly removed during 
the EORTC QLQ-STO22 development process, it was 
expected that some clinical overlap and correlation would 
remain. Ultimately, the scales were not modified because 
of the importance of assessing dysphagia, eating and pain 
issues in the gastric cancer module.

Finally, the authors assessed the responsiveness of the 
EORTC QLQ-STO22 to changes in health status over time 
by comparing questionnaire responses completed before 
and after treatment (17). The analysis showed that the reflux 
scale demonstrated sensitivity to changes in weight loss 
over time (P=0.003), and scales assessing dysphagia, pain, 
reflux and eating were all sensitive to changes in observer-
rated dysphagia scores (P<0.01). In addition, the physical 
function scale of the EORTC QLQ-C30 was strongly 
related to changes in patients’ functional status over time 
as measured by the Karnofsky Performance Status (KPS) 
(P<0.01). Changes in QOL were also examined based on 
treatment group. For instance, patients reported decreased 
physical function and increased fatigue, diarrhea, and poor 
body image three months post-gastrectomy (P<0.01). 
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After receiving palliative treatment, patients also reported 
diminished physical function, taste, and hair loss (P<0.01).

Similarly, the FACT-Ga has been proven to be valid and 
reliable. A pilot testing of the English and Japanese versions 
of the module were carried out on an initial sample of  
30 gastric cancer patients (10 Canadians and 20 Japanese) 
for content refinement (9). With a threshold of acceptability 
of α≥0.70, both versions demonstrated a satisfactory 
internal consistency with Cronbach’s alpha coefficient 
reaching 0.93 in the English-speaking group and 0.84 in the 
Japanese-speaking group. In a study by Garland et al. (9),  
62 patients in Canada with gastric cancer of varying stages 
were recruited for the second stage of validation of the 
FACT-Ga. Assessment was carried out at three separate 
points: at baseline, 2 weeks and 3 months later. The internal 
consistency of each subscale and the overall questionnaire 
were again tested and determined by calculating the 
Cronbach’s alpha coefficients. The FACT-Ga and each of 
its gastric cancer-specific subscales demonstrated a good 
internal consistency with α>0.70 in all cases (range, 0.81 
to 0.86). However, the FACT-G and its EWB subscale 
yielded alpha coefficients of only 0.49 and 0.60, respectively. 
Test-retest reliability and stability were also demonstrated 
through satisfactory intraclass correlation coefficients 
between baseline and 2-week assessments. Specifically, 
intraclass correlation coefficients were 0.89 and 0.88 for the 
FACT-Ga and gastric cancer subscales, respectively, which 
is higher than the acceptable standard of 0.70. In a different 
study, Pelletier and colleagues studied 81 gastric cancer 
patients and also found high test-retest reliability, with an 
excellent correlation coefficient of 0.941 (28).

Construct validity was tested (9) using Pearson 
correlations between the FACT-Ga total/subscale scores 
and other well-established instruments measuring QOL 
[Short Form-36 Health Survey (SF-36)], depression [Beck 
Depression Inventory-II (BDI-II)], anxiety [State-Trait 
Anxiety Inventory (STAI)] and social desirability (Marlow-
Crowne Social Desirability Scale). The FACT-Ga and 
all subscales were correlated to all eight health concepts 
represented by the SF-36 (r=0.623 to 0.737), with the 
exception of the SWB subscale, which was not strongly 
correlated to any of the QOL measures (r=0.050 to 0.220). 
In addition, the FACT-Ga was negatively correlated to 
measures of anxiety (r=−0.752) and depression (r=−0.563). 
Similar results have been reported by Pelletier et al. (28), 
who found a positive correlation between the FACT-Ga 
and the SF-36 (r=0.52 to 0.84) and a significant negative 
correlation with unrelated indicators such as the BDI-II and 

STAI (r=−0.74 and −0.57, respectively).
Criterion validity, a measure of how well a module 

predicts a certain disease-related outcome, was established 
by comparing the FACT-Ga across various stages of  
cancer (9). Patients with resectable disease (stage I, II, III) 
were compared to those with unresectable disease (stage 
IV). Through this analysis, the FACT-Ga and its subscales 
were significantly related to disease stage. Sensitivity to 
detecting changes in QOL was also assessed by comparing 
patient-reported QOL scores on the FACT-Ga with the 
KPS assigned by the physician. Patients with physician-
reported deteriorating KPS reported a greater change in 
FACT-Ga, PWB, FWB, and gastric symptoms compared to 
patients with unchanged or improved KPS.

Finally, minimally important difference (MID) scores 
were calculated by assessing the strength of relation between 
the change of QOL and change in module scores (9). The 
r2 value for the FACT-G, FACT-Ga total, and the gastric 
cancer subscale were 0.37, 0.41, and 0.44, respectively. The 
results demonstrated that the FACT-G and total FACT-
Ga were good predictors of change in QOL among patients 
with gastric cancer.

Discussion

Currently, an array of questionnaires exists for the 
measurement of QOL among patients with gastric cancer (11). 
This can be overwhelming for researchers and clinicians 
who wish to select a QOL instrument with effective 
psychometric properties that is pertinent to their specific 
patient population. The present systematic review aims to 
compare the development, characteristics, and validity of 
two widely used QOL questionnaires for gastric cancer, the 
EORTC QLQ-STO22 and FACT-Ga.

While both questionnaires assess QOL among patients 
with gastric cancer, they have a different proportion of 
items dedicated to various domains of QOL. For instance, 
the EORTC QLQ-C30 and QLQ-STO22 somewhat 
emphasizes the functional and physical concerns of patients 
(39 out of 52 items). As well, with regards to dietary 
QOL issues, the QLQ-STO22 explores detailed patient 
concerns concerning solid, liquidized/soft, and liquid food 
(three items). Furthermore, the EORTC QLQ-STO22 
is comprehensive in its assessment of stomach pain, with 
questions concerning associated symptoms such as bloating 
or heartburn, provoking factors such as discomfort on 
eating, and a total of four items dedicated to assessing pain. 
The FACT-Ga includes only one item on dietary issues 
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and two items dedicated to stomach pain. In contrast, the 
FACT-Ga focuses somewhat more heavily on the emotional 
and social issues of patients (18 out of 47 items), with two 
subscales dedicated to assessing specific questions on SWB 
and EWB (e.g., “I am satisfied with how I am coping with 
my illness”). In comparison, the QLQ-STO22 assesses a 
patient’s emotional and social well-being with more general 
questioning (e.g., “have you worried about your health in 
the future?”). Therefore, the selection of a questionnaire 
depends on the specific patient characteristics and needs.

In one validation study of the EORTC QLQ-STO22, 
the majority of participants (82%) completed the QLQ-C30 
and QLQ-STO22 in less than 15 minutes and 53% of them 
did not require any assistance (17). Among the group of 
patients that needed help, the assistance was minimal and 
mostly involved clarifying the interpretation of items. Most 
participants commented that the questions were clear (89%) 
and that they did not find any items upsetting (96%). While 
there was no comparable information available for the FACT-
Ga, this questionnaire has slightly fewer items compared to 
the QLQ-C30 and QLQ-STO22 (47 vs. 52 items).

International field testing of the EORTC QLQ-STO22 
by Blazeby et al. (17) demonstrated good sensitivity to 
changes in health status, including changes in weight loss, 
dysphagia, and KPS score. This study also reported that the 
module had good reliability, as all the subscales achieved 
a Cronbach’s alpha coefficient criteria greater than 0.70. 
Furthermore, there are other studies examining the validity 
and reliability of the translated Chinese Mandarin, Arabic, 
Spanish and Japanese versions of the EORTC QLQ-
STO22 (19-22). One validation study of the Chinese 
Mandarin version reported a good reliability for all multi-
item subscales (Cronbach’s alpha coefficient 0.70–0.94) 
except for the cognitive function subscale of the QLQ-C30 
(0.30) and eating restriction of the QLQ-STO22 (0.67) (19).  
Similar results have been reported for the Arabic (22), 
Japanese (20), and Spanish (21) versions, demonstrating 
good cross-cultural applicability of this module. One 
exception was the finding of low internal consistency for 
the dietary restriction subscale, which was detected in 
both the Chinese Mandarin and Arabic validation studies 
(19,22). Nevertheless, the EORTC QLQ-STO22 has been 
developed and tested internationally among a large patient 
population across a wide range of treatment modalities. As a 
result, the EORTC QLQ-STO22 represents a meaningful 
assessment tool in detecting QOL changes in a diverse 
gastric cancer patient population.

Pilot testing and field testing of the FACT-Ga also 

showed satisfactory internal consistency, with the exception 
of the total FACT-G core questionnaire and EWB subscale 
which had coefficients of 0.49 and 0.60, respectively (9). 
Garland et al. (9) suggested that the low internal consistency 
of the FACT-G core questionnaire may be an artifact of the 
sample since previous validation reports have demonstrated 
higher Cronbach’s alpha values (15,29). Some authors 
have commented specifically on the low reliability of the 
EWB subscale, suggesting that this may be due to the low 
item-to-scale correlation in one of the items of the EWB 
subscale (9,23). For instance, after excluding item GE2 
(“I am satisfied with how I am coping with my illness”) of 
the EWB subscale (item-to-scale correlation, r=0.08), it 
had an improved Cronbach’s alpha value of 0.72 (23). The 
FACT-Ga also demonstrated criterion validity with a strong 
sensitivity to changes in disease stage and functional status 
as measured by the KPS. One study found that patients 
with physician-reported deterioration of KPS experienced a 
greater change in FACT-Ga score compared to those with 
an unchanged or improved KPS (9). This suggests that the 
FACT-Ga may have an advantage in detecting deterioration 
in functioning as opposed to improvement. Given the poor 
prognosis and disease progression associated with gastric 
cancer, this finding supports the use of the FACT-Ga 
among this particular cancer population.

Two studies demonstrated the construct validity of the 
FACT-Ga module, finding good correlation between its 
domains and corresponding domains in a different QOL 
assessment tool termed the European Quality of Life-
5 Dimensions (EQ-5D) (9,28). The SWB subscale was 
the only exception to show the lowest cross-instruction 
correlation. In addition, the FACT-Ga was shown to have 
good temporal stability with excellent test-retest reliability 
(9,28). The retest assessment was not confirmed and 
performed on other versions of the FACT-Ga.

Recently, the Postgastrectomy Syndrome Assessment 
Scale-45 (PGSAS-45) was developed by the Japanese 
Postgastrectomy Syndrome Working Party (JPSWP) for 
more comprehensive evaluation and surveillance of QOL 
among patients who underwent gastrectomy for gastric 
cancer (30-32). This 45-item questionnaire contains items 
from the 8-Item Short-Form Health Survey (SF-8), the 
Gastrointestinal Symptom Rating Scale, as well as items 
selected by gastric surgeons in the JPSWP. The PGSAS-45 is 
exclusively used and validated for patients with pathologically 
confirmed stage I gastric cancer that has been cured through 
radical surgery but were suffering from post-gastrectomy 
syndrome. Patients with recurrence or active metastatic 
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disease, or those treated with chemotherapy were excluded 
from these validation studies. Compared to the EORTC 
STO-22 and FACT-Ga, the PGSAS-45 contains items that 
are more specifically targeted to post-gastrectomy patients 
such as questions related to dumping syndrome which may 
be overlooked in the other two questionnaires (30,32). 
However, these items may not be necessary in the EORTC 
STO-22 and the FACT-Ga in assessing the QOL of patients 
with gastric cancer in general. Further studies are needed 
to validate the use of the PGSAS-45 in a broader patient 
population and examine its correlation with traditional QOL 
scales such as the EORTC STO-22 and the FACT-Ga.

While rigorous in its methods, the present study is 
subject to limitations. The review is limited by the relatively 
small number of studies examining the characteristics, 
development, and reliability of the EORTC QLQ-STO22 
and the FACT-Ga. For instance, only one study for the 
QLQ-STO22 (17) and two for the FACT-Ga (9,28) 
described a clinical study assessing the validity and reliability 
of the English-versions. Furthermore, some of the included 
studies were based on relatively small sample sizes.

In conclusion, the EORTC QLQ-STO22 and FACT-
Ga are internationally validated tools used to assess QOL 
in patients with gastric cancer. The QLQ-C30 and QLQ-
STO22 together have a greater proportion of items 
dedicated to functional and physical concerns, while the 
FACT-Ga emphasizes social and emotional issues to a 
somewhat greater degree. Despite differences in their 
development, question content and format, and QOL 
domain(s) of focus, both questionnaires have shown to be 
effective at detecting and assessing patients’ concerns and 
symptoms. Ultimately, each instrument is associated with 
unique strengths and limitations, and no one instrument 
is superior to another. Careful selection of an optimal 
questionnaire should be based on the specific patient 
characteristics and goals of the study.
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