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Abstract

Background: The Functional Assessment of Cancer Therapy-Lung (FACT-L)
questionnaire, which consists of a core questionnaire (the General Measure of FACT [FACT-
G]) and a 9-item Additional Concerns comprised of a 7-item Lung Cancer Subscale (LCS), was
developed in an English-speaking culture. The validation of the Japanese FACT-G was
reported previously, and this report describes the cross-cultural validation of the LCS.

Methods: The Japanese version of the LCS was developed through an iterative forward-
backward translation sequence used throughout the FACT Multilingual Translation Project. In
evaluating psychometric performance, its construct validity was investigated with Cronbach’s
alpha coefficient and factor analysis. Clinical validities of a known-groups comparison and
longitudinal validity were also investigated.

Results: The FACT-L was administered twice to 180 patients with lung cancer within 2
weeks. The Japanese LCS had borderline values for Cronbach’s alpha coefficients (0.62―0.67).
Factor analysis indicated that the LCS had the three dimensions of respiratory symptoms,
appetite plus body weight, and clear thinking. For clinical validity, a known-groups comparison
showed that the LCS could differentiate patients according to truth disclosure, as Japanese
doctors sometimes do not fully inform terminally ill patients. However, responsiveness was not
proved when performance status was used as an anchor, probably owing to the short interval
between the administration of the two measures.

Conclusion: The Japanese version of the LCS asked questions about multiple symptoms of
patients with lung cancer, as did the original English LCS. The longitudinal clinical validity of
the Japanese version should be investigated in future clinical trials.
(J Nippon Med Sch 2007; 74: 402―408)
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Introduction

Most patient-centered questionnaires assessing
quality of life (QOL) have been developed in English-
speaking cultures. Thus, whether these tools are
applicable to patients from other cultures has been
questioned. Both the Japanese language and culture
differ from those of English-speaking countries. In
research on cross-cultural validation, whether
instruments universally applicable can be validated
cross-culturally in Japan is of great interest1.

The Functional Assessment of Cancer Therapy
(FACT) scale was developed and validated by Cella
and colleagues in an English-speaking culture (the
United States) over the course of 10 years (1987―
1997)2. To determine if the FACT scale could be
used in Japan, we undertook a cross-cultural
validation. We developed the Japanese version of the
General Measure of FACT (FACT-G, version 3)
through an iterative forward-backward translation
sequence used throughout the FACT multilingual
translation project. Previously, we reported the
results of psychometric testing for FACT-G3,
indicating that the scales for Physical, Functional,
Emotional Well-Being, and Relationship with Doctors
were constructively valid in Japan. However,
Japanese patients felt that familial relationships
differed from those with friends and neighbors,
indicating that the Social�Family Well-Being scale
needed to be adjusted owing to cultural differences.
Two items concerning coping with illness and
acceptance of illness did not load predictably onto
their respective scales and were considered to be
cross-culturally problematic.

The FACT Measurement System has also
included the development of disease�condition-
specific modules, for example, for breast cancer and
prostate cancer, as well as symptom-specific
subscales, for example, for fatigue. Specific modules
aim to investigate special conditions and related
QOL issues, for example, body image after
mastectomy for patients with breast cancer,
incontinence of urine for patients with prostate
cancer, and fatigue for cancer patients with anemia.
These specific modules are combined with the core

questionnaire, FACT-G, and designated as
Additional Concerns and designated as FACT-B,
FACT-P, or FACT-An, respectively.

We also developed a Japanese version of the
FACT-Lung (FACT-L)4, which includes the FACT-G
and Additional Concerns for patients with lung
cancer, at the same time that the Japanese FACT-G
was created. The 9-item Additional Concerns on
FACT-L comprises a 7-item Lung Cancer Subscale
(LCS). This report describes the reliability and
validity of the LCS and provides fundamental
information to Japanese clinical researchers who
investigate patients’ QOL using FACT-L.

Patients and Methods

From October 1996 through February 1998,
development and validation of the Japanese version
of the FACT-L took place in three phases: (1) item
generation (translation�back-translation process), (2)
pilot-testing (content validity), and (3) estimation of
reliability and validity. In all phases the procedures
followed were in accordance with the Helsinki
Declaration (1964, amended in 1975 and 1983) of the
World Medical Association. The results of item
generation and pilot-testing were reported
previously 3. The present report focuses on
psychometric testing for the Japanese LCS.

Japanese Version of LCS
Additional Concerns on the FACT-L (version 3)

consisted of questions about 9 items: shortness of
breath, weight loss, clarity of thinking, cough, hair
loss, appetite, chest tightness, difficulty breathing
and regret for smoking. A 7-item LCS was made
without the items on hair loss and regret for
smoking4. Severity was assessed using a 0―4 Likert
scale. To show the worst condition as 0, the polarity
of scale for some items was reversed, and all item
scores for the LCS were totaled to give the LCS
score. Therefore, LCS scores ranged from 0 (fully
symptomatic) to 28 (asymptomatic).

Study Sample and Protocol
The subjects were inpatients or outpatients with

lung cancer at 8 hospitals within the East Japan
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Chesters Group. After informed consent had been
obtained to assess QOL, the Japanese LCS was
administered twice to each patient at an interval of
2 weeks. Completed questionnaires were submitted
by each patient to our QOL Center (E.P.S. Co., Ltd.,
Tokyo, Japan) without the participation of the
patient’s physician. However, the patient’s physicans
were asked about the diagnosis, stage, Eastern
Cooperative Oncology Group (ECOG) performance
status (PS), treatment, and degree of disclosure
about the diagnosis to the patient.

Psychometric Testing
Descriptive statistics and reliability. The mean

and standard deviation (SD) of the scores for the
scales were calculated according to a previously
reported method2,4. Including only patients with
stable PS and who had not received any therapy
within the previous 2 weeks, test-retest reliability
was investigated by calculating Pearson’s correlation
coefficients of items between two measures. The
internal consistency of each scale was estimated
with Cronbach’s alpha coefficient5. A value of 0.70 or
greater was considered acceptable for group
comparison1,3.

Factor analysis and validity testing. To investigate
the structure of the LCS, factor analysis was
performed with Promax rotation using the 7 items.
To evaluate the clinical validity of the Japanese LCS,
known-group comparison was performed to judge
the extent to which the questionnaire scores were
able to discriminate between subgroups of patients
differing in clinical status. The clinical variables of
histologic diagnosis, treatment, cancer disclosure,
and outpatient�inpatient status were used to form
mutually exclusive patient subgroups. The Wilcoxon
test or the Kruskal-Wallis test was used to assess
the statistical significance of group differences.
Finally, to determine clinical validity, changes in the
Japanese LCS score over time were examined in
relation to changes in ECOG PS. Improvement or
deterioration in a group was defined as a shift of at
least 1 level downward or upward, respectively, in
ECOG PS. Repeated-measures analysis of variance
was used to test intergroup differences in scores
over time with the use of the Japanese LCS.

Results

The purpose of pretesting was to obtain data on
the acceptability, appropriateness, and
comprehensibility of the instrument. There was no
major problem in translating the 9 items of the
Additional Concerns. However, one requirement of
the retranslations based on pretesting was altering
the translations of “not at all,” “a little bit,”
“somewhat,” “quite a bit”, and “very much” on the
Likert scale. Japanese patients often made a mistake
in choosing an answer for an item that included a
negative phrase. The word “apply” was therefore
added to the translation of the responses on the
Likert scale as follows: “not apply at all,” “apply a
little bit,” “apply to some degree,” “apply quite a bit,”
and “apply very much.”

Descriptive Statistics and Reliability
Characteristics of the 180 patients with primary

lung cancer who participated are shown in Table 1.
The patients were 136 men and 44 women. Most
had progressive disease (stage IIIB, 48 patients;
stage IV, 86 patients) and were inpatients (154
patients) but had a good PS (PS 0―2, 173 patients; PS
3―4, 4 patients; data missing from 3 patients). Most of
the patients were fully informed of their diagnoses
(157 patients were informed; 23 were not informed).

For test-retest reliability for each item on
Additional Concerns, Table 2 lists correlation
coefficients between the two assessments. Of the 180
patients, only those with unchanged PS and those
who received no therapy in the previous 2 weeks
were considered. All items on Additional Concerns
except for Q6 (“I have a good appetite”) and Q9
(“Breathing is easy for me”) had correlation
coefficients greater than 0.5. Q6 and Q9 might be too
sensitive for change.

For score distribution and internal consistency,
Table 3 lists means ± SD and Cronbach’s alpha
coefficients between the two assessments,
respectively. The means ± SD are from data on 180
patients, with a higher value representing less-
severe symptoms. Cronbach’s alpha coefficients for
the 9-item Additional Concerns were 0.49 and 0.57 in
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Table 1 Patient Characteristics (n＝180)

nCategoryVariable

136/44Male/FemaleSex
 3＜― 39Age (years)
1140―49
4350―59
6760―69
4970―79
 5＞― 80
510ECOG PS
801
422
 33
 14
128/49NSCLC/SCLCHistologic diagnosis
 2Others
12I―I IStage
26I I IA
48I I IB
86I V
157/23Cancer/OthersFull disclosure of diagnosis
154/22Inpatient/OutpatientPatient location
38/ 3/ 9Chemo/Radio/Chemo＋RadioTreatment
 2Others
68None

Table 2 Test-retest reliability for items

r

.73I have been short of breathQ1

.68I am losing weightQ2

.52My thinking is clearQ3

.66I have been coughingQ4

.60I am bothered by hair lossQ5

.47I have a good appetiteQ6

.60I feel tightness in my chestQ7

.33Breathing is easy for meQ8

.70I regret my smokingQ9

Of all the 180 patients with lung cancer, 
only those cases who had unchanged PS 
and no therapy over two weeks were 
considered here (n＝129). The data were 
analyzed from the 1st and the 2nd 
measurements. Correlation coefficients 
more than 0.5 are indicated using bold 
numbers,    which   are   considered    to
 indicate test-retest reliability.

the first and second measurements, respectively,
indicating unsatisfactory internal consistency within
these subscales. On the other hand, borderline
internal consistency was obtained for the 7-item
LCS. Namely, Q5: “I am bothered by hair loss,” and

Q10: “I regret my smoking,” were considered to be
different from the other 7 items.

Factor Analysis and Validity Testing
Borderline internal consistency for the 7-item LCS

also indicated the possibility that the LCS has
multiple factors. Table 4 lists the item-to-factor
loadings for the Japanese LCS when the data from
all 180 patients were analyzed, and three factors
were extracted: Respiratory Symptoms (factor 1),
Appetite & Body Weight (factor 2), and Clear
Thinking (factor 3).

Clinical validity, differentiating known groups, is
shown in Table 5. Components of the LCS were able
to differentiate patients according to histologic
diagnosis, full disclosure, and location of the
administration of the instrument (inpatient or
outpatient). Sensitivity to histologic diagnosis was
seen in the Appetite & Body Weight subscale,
indicating significantly worse QOL in patients with
non-small cell lung cancer (NSCLC) than in patients
with small cell lung cancer (SCLC). In terms of full
disclosure, patients who had not been fully informed
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Table 3 Reliability analyses

Japanese FACT-L (n＝180)
Subscale

αMean±SDRange of
ScoresItem No.

.49 24.1±6.10―36Q1―9A. C.＊ (1)＃

.57 23.9±7.00―36Q1―9A. C.＊ (2)＃＃

.6217.81±5.70―28Q1―4, 6―8LCS (1)＃

.68 17.8±6.20―28Q1―4, 6―8LCS (2)＃＃

＊A. C.: Additional Concerns on the FACT-L
＃: Data were from the 1st measurement.
＃＃: Data were from the 2nd measurement.
α: Cronbach’ s alpha
A value of 0.70 or greater of Cronbach’ s alpha indicates good 
internal consistency.
Cronbach’ s alpha coefficients for the 9-item A. C. indicated 
unsatisfactory internal consistency within these subscales. On the 
other hand, the borderline internal consistency was obtained for the 
7-item LCS.

Table 4 Factor Analysis with Promax Rotation
 of the 7-item LCS (n＝180)

Factor 3Factor 2Factor 1Item

－.01  .01  .80Q1
－.42－.00  .58Q4
  .12－.03  .76Q7
  .51－.05  .60Q9
－.20  .76  .24Q2
  .23  .89－.13Q6
  .85  .00  .03Q3

The values of factor loading more than 0.40 are 
bold. Factor Analysis on 7-item LCS indicated 
the three factors of Respiratory Symptoms 
(factor 1), Appetite & Body Weight (factor 2), 
and Clear Thinking (factor 3). The 7-item LCS 
asked about multiple symptoms of patients 
with lung cancer.

of their diagnoses lost appetite and body weight as
Japanese doctors sometimes do not fully inform
terminally ill patients. The comparison across patient
location showed that outpatients had better QOL in
Appetite & Body Weight than did inpatients.

At the subsequent assessment 2 weeks later,
ECOG PS had improved by more than 1 point in 9
patients, had deteriorated in PS by more than 1
point in 7 patients, and had remained unchanged in
114 patients. Repeated-measures analysis of variance
was employed to test for intergroup differences over
time. As the numbers of patients who showed

improvement or deterioration were small,
statistically significant intergroup differences over
time were not observed for the LCS (Table 6).

Discussion

Most patients with lung cancer present with
advanced disease, which is associated with a poor
prognosis and symptoms such as pain, coughing, and
shortness of breath. Even if patients are at an earlier
stage, the progressive nature of lung cancer and its
resistance to treatment often result in recurrence
with the associated symptoms of advanced disease.
These symptoms negatively affect QOL and PS.
There is increasing interest in using assessments of
improvements in symptoms and QOL as outcomes
in clinical trials for patients with advanced lung
cancer.

In the Japanese version of Additional Concerns on
the FACT-L, Cronbach’s alpha coefficients were
unacceptable (<0.7), indicating that the Additional
Concerns asked multiple aspects to patients with
lung cancer. Even in the LCS, Cronbach’s alpha
coefficients were borderline, and factor analysis
showed that the LCS had the three factors of
respiratory symptoms, appetite�weight loss, and
clarity of thinking. Specifically, the Japanese version
of the LCS asked about many symptoms in patients
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Table 5 Known-groups Comparison

LCS Subscale (mean)

LCSAppetite &
Body Weight

Respiratory
Symptomsn

Histologic diagnosis
18.7  4.9  10.6 46SCLC
17.5  4.4  10.5117NSCLC
NS0.044NSp

Treatment
18.1  4.6  10.4 61None
17.4  4.3  10.4 38ChemoTx
16.9  3.7  12.0  3Radiation
19.6  5.0  11.1  7ChemoRT
NSNSNSp

Disclosure
18.1  4.7  10.7144Lung cancer
15.4  3.2   9.4 22No disclosure
 0.0230.012NSp

Location
17.8  4.3  10.8145inpatient
18.5  6.0   8.7 18outpatient
NS0.006NSp

To evaluate the clinical validity of the 7-item LCS, the known-group 
comparison was performed to judge the extent to which the 
questionnaire scores were able to discriminate between subgroups of 
patients differing in clinical status. The clinical variables of histologic 
diagnosis, treatments, cancer disclosure, and outpatient/inpatient status 
were used.  P values less than 0.05 by Wilcoxon test or Kruskal-Wallis 
test are underlined.

Table 6 Preliminary Results of Sensitivity to Change in PS

FACT-L Subscale (mean±SD)
nPS

LCSAppetite & Body WeightAdditional Concerns

0.57±2.70 0.86±2.270.29±2.29  7Decreased PS
0.35±3.31 0.04±1.880.35±2.44114No change
0.33±2.24－0.67±0.87  1.44±2.51  9Improved PS

0.02  1.34  0.85  F value
0.98430.26600.4298P value

To determine longitudinal clinical validity, changes in the FACT-L Subscale scores over 
time were examined in relation to changes in ECOG PS. As the numbers of patients showing 
improvement or deterioration were small, statistically significant intergroup differences 
over time were not observed.

with lung cancer. This was the same as in the
original English FACT-L. Cronbach’s alpha
coefficients for English Additional Concerns and LCS
were 0.53 and 0.68, respectively4. Both the original
and Japanese LCS are reliable patient questionnaires
that evaluate and quantify QOL across several

dimensions, including lung cancer-related symptoms.
Concerning the clinical validity for the Japanese

FACT-L, a known-groups comparison showed that
components of the LCS were able to differentiate
patients according to histologic diagnosis, full
disclosure of diagnosis, and location of
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administration. In longitudinally clinical validity,
however, responsiveness was not proven when PS
was used as an anchor. This result might be due to
limited number of patients and the short interval
between administration of the two measures. On the
other hand, the English FACT-L has been used in
numerous clinical studies, especially those
investigating molecularly targeted tyrosine kinase
inhibitors6―9. In the Iressa Dose Evaluation in
Advanced Lung Cancer (IDEAL)-1 and IDEAL-2
phase II monotherapy trials10,11, FACT-L showed that
treatment of patients who had advanced NSCLC
with the tyrosine kinase inhibitor gefitinib resulted
in rapid improvements in NSCLC-related symptoms
and QOL. Improvements in NSCLC-related
symptoms and QOL, as measured with FACT-L,
correlated with tumor response, and improvements
in symptoms also correlated with progression-free
and overall survival. Whether the LCS indicates
clinically meaningful changes has been investigated
in clinical studies6,9. A 2-point change in the total LCS
score, which ranges from 0 (severe debilitation) to 28
(asymptomatic), has been shown to correlate with
both survival and performance status6―9,12.

In conclusion, the Japanese version of the LCS can
be used to evaluate multiple symptoms in Japanese
patients with lung cancer as can the original English
LCS. In Japan, the LCS alone or a 21-item Trial
Outcome Index, which combines the scores of the
Physical Well-Being and Functional Well-Being
scales and the LCS, is recommended for use in
clinical studies because the Japanese version of the
Social�Family Well-Being scale is somewhat
problematic. Although the original LCS scale is a
sensitive disease-specific module used to evaluate
new targeted therapies, the next step in
development of the Japanese LCS will be a test of its
longitudinal clinical validity in a clinical trial
investigating molecularly targeted drugs, such as
tyrosine kinase inhibitors.
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