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Quality of life is an important measurement of medical outcome. The objective of the present study was
to determine the reliability and validity of the Thai-Modified Function Living Index Cancer questionnaire
version 2 (T-FLIC 2) in Non-Small Cell Lung Cancer (NSCLC) patients. The FLIC was developed into Thai
version 2 and applied to a sample of 36 in-patients with NSCLC. Reliability was assessed by internal consis-
tency using the Cronbach’s alpha statistic, and validity was checked by construct validity using the factor
analysis statistic. Cronbach’s alpha coefficient, equal to 0.8710, showed good reliability. A factor analysis
was conducted to examine construct validity. It revealed a 5-factor solution accounting for 58.075 percent of
the variance. In conclusion, the T-FLIC 2 is a reliable and valid measurement of the quality of life in NSCLC
patients and can be used in clinical trials, studies of outcome and research in oncology.
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The assessment of quality of life (QOL) is
becoming a standard component in the overall care of
patients with cancer. Therefore, any tool designed to
measure quality of life should be multidimensional,
subjective, useful in the setting, valid, and reliable®,

The Functional Living Index Cancer (FLIC)
was first reported in 1984 as a subjective tool developed
by Schipper et al of Winnipeg for use in clinical trials®®.
The FLIC is multidimensional, consisting of subscales
assessing physical well-being, psychological state and
family interaction. The English language version of the
FLIC questionnaire was translated into Thai using the
back translation technique and modified to Thai culture.
This translated FLIC questionnaire is called T-FLIC.
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The original FLIC was a self-assessed questionnaire
with a visual analogue response scale for each ques-
tion. T-FLIC scale version 1 was modified from the origi-
nal FLIC and assessed for reliability and validity™. The
response scale for T-FLIC was changed from the origi-
nal to three grades: bad, intermediate and good. The
response scale for T-FLIC 2 was modified from T-FLIC
to four grades: bad, intermediate, good and very good.

Thus, the T-FLIC consisted of 22 questions,
each scoring 0, 1 or 2 (bad, intermediate or good) and
the range of total score varied from 0 to 44. T-FLIC 2
consisted of 22 questions each scoring 0, 1, 2, or 3
(bad, intermediate, good or very good) and the range
of total score varied from 0 to 66.

Although, the T-FLIC version 1 had been vali-
dated previously, it was important to test the reliability
and validity of the T-FLIC 2 to see whether it could be
applied in a Thai population.
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The present paper reveals the reliability and
validity of the T-FLIC 2 in non-small cell lung cancer
patients.

Material and Method
Study population

The authors studied 36 NSCLC patients at
Maharaj Nakorn Chiang Mai Hospital. All patients were
informed about the evaluation of QOL and asked to
answer all questions in the FLIC questionnaire. The
T-FLIC 2 is attached in the appendix section. The ques-
tionnaire included 22 questions. The answers to each
question were modified from the T-FLIC, with a score
of 0, 1, 2 or 3 for each item.

Statistical analysis

The quality of a measuring instrument lies
mainly in its validity because it helps define the degree
of confidence that a researcher can have in the scores
derived from the instrument. The quality of life instru-
ment for patients with advanced cancer should have
been developed or studied in palliative care situations.
An assessment of quality of life that was developed
for the general population may not address quality of
life aspects that are most relevant to persons with an

incurable disease. If the meaning of the scores is unre-
liable, then researchers can have little confidence in
the research outcome. Likewise, the clinician cannot
be confident about patient assessment®.
Construction validity was performed by fac-
tor analysis (after varimax orthogonal rotation) in the
presented paper. The more limited the number of fac-

Table 1. Patient characteristics

Characteristics No. %
Age (years)
Median (range) 57 (38, 72)
Sex
Male 21 58.3
Female 15 41.7
Stage
1B 8 22.2
\V 28 77.8

Karnofsky performance status

Table 2. Item-total correlation and alpha coefficient if the item is deleted from the T-FLIC 2

Nature of question

Median (range) 80 (60, 90)
Histology
Undifferentiated carcinoma 2 5.6
Adenocarcinoma 21 58.3
Squamous cell carcinoma 13 36.1
Correlation with total Alpha if the

T-FLIC 2 score item is deleted

Q1. Depression
Q2. Coping well with stress
Q3. Thinking about illness
Q4. Maintaining leisure activities
Q5. Nausea affecting activity
Q6. Feeling well today
Q7. Well enough for meals/repairs
Q8. Family hardship from cancer
Q9. Discouragement
Q10. Satisfied with work
Q11. Uncomfortable today
Q12. Family disruption from cancer
Q13. Pain disrupting activities
Q14. Personal hardship from cancer
Q15. Ability to complete housework
Q16. Spending time with family
Q17. Amount of nausea
Q18. Afraid of the future
Q19. Spending time with friends
Q20. Cancer related pain
Q21. Confidence in treatment
Q22. Thinking well today

0.5273 0.8641
0.2618 0.8706
0.5094 0.8647
0.2920 0.8700
0.4606 0.8666
0.5771 0.8617
0.6629 0.8575
0.5755 0.8613
0.5458 0.8646
0.4745 0.8655
0.6614 0.8591
0.6284 0.8593
0.6449 0.8588
0.5986 0.8602
0.6546 0.8577
0.1588 0.8737
0.1800 0.8723
0.3835 0.8682
0.0816 0.8801
0.2319 0.8745
0.4164 0.8668
0.5625 0.8639
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tors retained, and the more each factor can be associ-
ated with a particular field in the quality conceptually
expected in the questionnaire, the more coherent the
internal structure can be.

Reliability is related to accuracy or consis-
tency of measurement. An instrument may measure what
it was intended to measure, but it may do so in a less
dependable way so that the scores vary randomly.
When scores are unreliable, the researcher or clinician
cannot depend on the accuracy of the scores in re-
presenting the phenomenon of interest - quality of life,
in this case®. In the presented paper, the authors
assessed reliability through internal consistency that
measures the extent to which similar questions pro-
duce consistent responses.

The internal consistency of the T-FLIC 2 was
evaluated by using Cronbach’s alpha coefficient.
Cronbach’s alpha measures the overall correlation
between items within a scale. The higher alpha coeffi-
cient (range 0.0-1.0) signifies a more consistent scale®®.
An internal consistency coefficient greater than 0.70

was considered acceptable in justifying discriminative
use. The construct validity was tested by factor analysis.

Thus, the authors tested the internal consis-
tency and construction validity of the T-FLIC 2 in
NSCLC patients.

Result

Thirty-six NSCLC patients were analysed.
They were between 38 and 72 years, with a median age
of 57 years. Fifty eight percent were male with a median
Karnofsky performance status of 80. Most of the
patients had stage 1V disease and the predominant
histology was adenocarcinoma (58.3%). The charac-
teristics of the 36 patients are listed in Table 1.

Reliability

The Cronbach’s alpha coefficient was equal
t00.8710 (exceeded 0.7) for the total number of patients.
Some questions, such as 16, 17 and 19, yielded a low
correlation with the total T-FLIC 2 score. Item-total
correlation is indicated in Table 2.

Table 3. Factor analysis and item loadings of the T-FLIC 2

Factor Eigenvalue Percentage Cumulative Question Factor
of variance of variance loading

1 4.997 22.714 22.714 Q7 0.848
Q15 0.805

Q6 0.732

Q13 0.689

Q22 0.678

Q11 0.636

Q14 0.622

Q10 0.591

Q5 0.560

2 3.151 14.322 37.036 Q1 0.724
Q2 0.666

Q21 0.632

Q9 0.599

Q3 0.587

Q18 0.568

3 1.950 8.862 45.898 Q17 0.762
Q8 0.619

Q12 0.595

4 1.487 6.758 52.656 Q16 0.719
Q19 0.714

Q4 0.539

5 1.192 5.419 58.075 Q20 0.674
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Validity

The factor analysis using principal compo-
nent analysis with varimax orthogonal rotation resulted
in factor loadings. Twenty-two questions from the T-
FLIC 2 were divided into 5 factors, with the eigenvalue
exceeding 1, which explained 58.075 percent of the over-
all variation between the subjects. Nine items were
loaded on the first factor (eigenvalue = 4.997), which
accounted for 22.714 percent of common variance. One
item was loaded on the last factor (eigenvalue = 1.192),
which accounted for 5.419 percent of common variance.
Factor loadings are given in Table 3.

Discussion

To achieve a goal of efficiency and quality of
care, the authors needed an information system to
assess the relationship between medical intervention
and health outcome. Quality of life assessment is one
way to assess the outcome®. The original T-FLIC
(version 1) was translated and tested in Thai patients.
Validity and reliability of the T-FLIC was reported in
1993®), The result of that study showed that the T-
FLIC had good reliability and validity, with the
Cronbach’s alpha coefficient exceeding 0.7.

The aim of the present study was to develop
a Thai version 2 of the FLIC questionnaire and deter-
mine its reliability and validity in NSCLC patients. The
T-FLIC 2 was modified from the T-FLIC and tested in 36
NSCLC patients. T-FLIC 2 is a 22-item questionnaire
that can be easily completed in less than 10 minutes.
Thus, this has been favorably received by the patients.
Reliability of the T-FLIC 2 was very satisfying, since
the value of the Cronbach’s alpha coefficient was equal
to 0.8710. The factorial analysis revealed 5 factors,
which represented 58.075 percent of total variance.
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The present questionnaire (T-FLIC 2) was
used in the assessment of non-small cell lung cancer
patients treated at Maharaj Nakorn Chiang Mai
Hospital and the results obtained from the sequencial
measurement demonstrated an improvement in quality
of life of treated patients.

In conclusion, the finding of the present study
indicates that the T-FLIC 2 is reliable and valid for the
assessment of quality of life in Thai non-small cell lung
cancer patients.
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APPENDIX
The Thai-Modified Function Living Index Cancer Questionnaire Version 2 (T-FLIC 2)
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