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Abstract

Background Health-related quality of life measures are
increasingly being used in evaluating health care outcome
around the world. There is a demand for the development
of quality of life measures to be used cross-culturally. The
aim of this study is to evaluate the psychometric properties
of the Taiwanese version of Kiddo—KINDL®, a health-
related quality of life questionnaire.

Methods The original German-version of Kiddo-
KINDL® was translated into Chinese (Taiwanese) via the
forward/backward translation process. Psychometric test-
ing was performed with a national sample of 1,985 healthy
students between the ages of 12 and 16. Data were ana-
lyzed based on 1,675 usable questionnaires.

Results The reliability coefficients were « = 0.81 (over-
all) and —0.31 to 0.84 for six subscales. The subscales with
low Cronbach’s o were “school” and “friends.” Test-ret-
est reliability was 0.77. Convergent validity was examined
with the broadly used Taiwanese version of the Adolescent
Depressive Mood Self-Detecting Scale. The result was
satisfactory. Construct validity was further examined with
exploratory factor analysis. The six-factor solution
explained 45.2% of the variance. The construct of Kiddo-
KINDL® (Taiwanese version) appeared to be appropriate
for measuring health-related quality of life in healthy
adolescents.
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Conclusions Kiddo-KINDL® (Taiwanese version) is a
relatively reliable and valid questionnaire of adolescents’
health-related quality of life. However, items in the
“school” and “friends” subscales need to be further
modified to be more culturally appropriate.
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Introduction

Health-related quality of life has gradually been used as an
indicator of health outcome around the world during the last
couple of decades. In Taiwan, most of the studies have
focused on adults and elders. It is only recently that the
quality of life of children and adolescents has received the
attention of health professionals [1, 2]. Examining health-
related quality of life in adolescents can help to detect their
well-being status and identify possible risk factors as well as
prevent the impact of the identified risk factors on adoles-
cents’ quality of life. Generic and disease-specific measures
are the two approaches to using quality of life measures to
evaluate the impact of health on adolescents’ lives. While
disease-specific measures can detect the impact of a specific
health problem or its treatment, they cannot assess quality of
life for people who are free of disease; thus, the possibility of
comparing scores among healthy counterparts is limited. A
generic measure can facilitate the interpretation of a quality
of life profile by comparing groups with contrasting scores
[3]. The generic quality of life measures can also be used in
large-scale surveys on health status and health outcome of
the general population.

A large body of various generic health-related quality of
life instruments for children and adolescents has been
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developed in Western countries [4-6]. The Child Health
Questionnaire (CHQ), the Pediatric Quality of Life
Inventory (PedsQLTM), and the KINDL® are the three most
broadly used quality of life questionnaires for children and
adolescents. The CHQ, developed by Landgraf et al. [7],
includes a 50-item parent form (CHQ-PF 50) and an 87-
item child form (CHQ-CF 87). It has been validated across
cultures in American, Asia, and Europe. However, CHQ is
an extensive questionnaire. A shorter instrument with
acceptable psychometric properties that is easy to admin-
ister and score would be desirable for conducting mass
surveys of adolescents’ health.

PedsQL™ and the KINDL® questionnaires were the
two generic quality of life measures with generic core
scales and a variety of disease specific modules. Both of
the questionnaires were short, had been translated into
different languages, and have been broadly used across
different cultures. The PedsQL™ generic core scale was
originally developed by Varni et al. [4] in the US for
healthy children and adolescents as well as for those with
acute or chronic illness. The PedsQLTM generic core scale,
quality of life questionnaire has a total of 23 items in four
subscales, namely physical, emotional, social, and school
functioning. It can be used to assess children between 2 and
18 years of age via self- or parental-proxy reports. Sum-
mary scores can be reported as total, physical, or
psychosocial health scores. Meanwhile, KINDL® [6],
originally developed in Germany, is also a self- or parental-
proxy report, a generic quality of life questionnaire con-
sisting of six domains with four items in each domain. It
was originally developed for mass health surveys of chil-
dren and adolescents. The questionnaire is available with
self-report and parental-proxy forms for each of the three
age groups: Kiddy-KINDL® (4-7 years), Kid-KINDL®
(811 years), and Kiddo-KINDL® (12-16 years). The «o
coefficient for the KINDL® total scale was 0.84 and for the
subscales between 0.63 and 0.76. Convergent validity was
established with well-developed questionnaires, such as
subscales from SF-36 and CHQ. Discriminant validity was
established between healthy children and children with
different diseases, and the sensitivity of KINDL® was also
examined [8]. Since the KINDL® user’s manual was
published in 2000, it has been translated into English,
Norwegian, Spanish, French, Japanese, and other lan-
guages, and has been broadly used for studies conducted in
many countries. The psychometric properties of the Eng-
lish version of the KINDL® were tested and reported in an
English-speaking Asian population. The reliability coeffi-
cient for the total scale was 0.84, and for the subscales it
was between 0.31 and 0.75. Discriminant validity was
investigated and established between diabetic and healthy
adolescents [9]. Reliability and validity of the English
version was tested in Singapore. The Cronbach « was 0.83
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for the all 24 items and ranged from 0.44 to 0.84 for each
of the six domains [10]. Internal consistency of the Nor-
wegian version was also reported. The Cronbach o was
0.82 for the all 24 items and ranged from 0.53 to 0.78 for
each of the six domains [11]. In the Spanish version, good
Cronbach’s o coefficient was reported on the total scale
(>0.70), and acceptable (>0.50) on most of the subscales.
The school subscale is the only one that shows poor reli-
ability [12]. Although poorer reliabilities were reported in
the English version when tested with an Asian population
and in the Spanish version, previous studies have also
shown that KINDL® is a valid tool for assessing children’s
and adolescents’ health-related quality of life in Germany
and in Norway.

Generic health-related quality of life measures for ado-
lescents in Taiwan are limited. The TQOLQA (Taiwanese
Quality of Life Questionnaire for Adolescents) is the only
generic measures that had been published. The QOLQA
(Quality of Life Questionnaire for Adolescents), originally
developed in Japan, is a generic health-related quality of life
measure that includes five domains with 70 items. The newly
developed TQOLQA by Fuh et al. [1] for assessing quality
of life in Taiwanese adolescents consists of 38 items and has
seven domains. However, it is not an appropriate measure
for a study intended to make cross-cultural comparisons. An
appropriate, reliable, and easy to administer and score
instrument for measuring and comparing adolescents’
quality of life across cultures is in demand.

A person’s culture and value systems play a significant
role in his or her perception of quality of life. The broadly
used definition from the World Health Organization
Quality of Life (WHOQOL) Group emphasized the
importance of culture and value systems when examining
an individual’s quality of life. The WHOQOL group
defined quality of life as “individuals’ perceptions of their
position in life in the context of the culture and value
systems in which they live and in relation to their goals,
expectations, standards and concerns” [13]. Hence, it is
very important to transform the abstract concept of quality
of life into a culturally appropriate measurable tool [10].
Meanwhile, the growth of multicentered studies conducted
across different countries has also increased the need for
cross-cultural adaptation of health-related quality of life
measures. To be prepared for cross-cultural studies on
adolescent’s health-related quality of life, it is necessary to
perform cross-cultural adaptations of health-related quality
of life instruments. Beaton et al. [14] suggested that, when
conducting cross-cultural adaptations, one should be con-
cerned about both language and issues of cultural
adaptation. Thus, both translation and cultural adaptation
are required in adapting cross-cultural self-report measures.

The aim of this study is to evaluate internal consistency,
test-retest reliability, convergent, and factorial validities of
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the Kiddo-KINDL® (Taiwanese version), a health-related
quality of life questionnaire for adolescents aged
12-16 years old.

Methods
Participants

The target population for this study are students in grades
6-9, and freshman in public senior high schools in Taiwan.
The total number of students in these grades was
1,264,538. A stratified sampling method was used to rep-
resent the target population according to region and grade.
A total of 1,985 students at 15 schools were asked to
participate in this study. Of these, 198 students refused to
participate, and 112 had to be excluded because of
incomplete answers on the questionnaire or exclusion cri-
teria (age <12 years). The final sample was 1,675. The
study was reviewed and approved by the Institute Review
Board of Taipei Medical University. Only students and
their parents who agreed to participate in this study were
included.

Instruments
Kiddo-KINDL®

In this study, we used the self-report versions of Kiddo-
KINDL®. The Kiddo-KINDL® questionnaire was derived
from a conceptual model with four main components rep-
resenting quality of life: psychological well-being, social
relationships, physical function, and everyday life activi-
ties. This 24-item Likert-scaled questionnaire includes
items with both positive and negative wording on physical,
emotional, self-esteem, family, friends, and school
dimensions (Table 1). Each dimension contains 4 items.
The score for each item ranges from 1 (never) to 5
(always); negatively worded items were reverse scored.
Total scores were summarized and transformed to a 0-100
scale. Higher scores mean perceptions of a better quality of
life.

Taiwanese version of Adolescent Depressive Mood
Self-Detecting Scale (ADMSS)

Previous studies have revealed the correlation between
depression and perceived quality of life [15—-17]. The better
the perceived quality of life in adolescents, the less
depressed they felt. Thus, we use the Taiwanese version of
the ADMSS as a criterion to examine the convergent
validity of the Kiddo-KINDL, Taiwanese version. The
ADMSS is a broadly used self-reported questionnaire in

Table 1 Items in Kiddo-KINDL® Taiwanese version

Physical well-being

1. I felt ill.

2.1 was in pain.

3. I was tired and worn out.

4. I felt strong and full of energy.
Emotional well-being

5.1 had fun and laughed a lot.

6. I was bored.

7. 1 felt alone.

8. I felt scared or unsure of myself.
Self-esteem

9. I was proud of myself.

10. I felt on top of the world.

11. I felt pleased with myself.

12. T had lots of good ideas.

Family

13. I got on well with my parents.

14. 1 felt fine at home.

15. We quarreled at home.

16. I felt restricted by my parents (or primary caretaker).
Friends

17. 1 did things together with my friends.
18. I was a “success” with my friends.
19. I got along well with my friends.
20. I felt different from the others.
School

21. Doing my schoolwork was easy.
22. 1 felt lessons were interesting.

23. I worried about my future.

24. 1 worried about getting bad marks.

Taiwan for screening the depressive mood status of ado-
lescents aged 13-18 years old. This 20-item questionnaire
examines the symptoms that last more than 2 weeks in four
dimensions: emotion, physiological, behavior, and cogni-
tive. One standard deviation higher than the normal mean
indicates that the respondent was at the border line of high
risk for developing depression. We expected the higher
score the adolescent reported on ADMSS, the lower score
they reported on health-related quality of life. The ADMSS
showed a good internal consistency (Cronbach o = 0.87)
and a fairly good convergent validity in a sample of 4,944
respondents [18].

Translation of the Kiddo-KINDL®
The translation procedures were as follows. First, two
independent forward translations and a rating of the trans-

lation quality followed by a reconciliation meeting for a
single developmental forward version. The Kiddo-KINDL®

@ Springer



606

Qual Life Res (2008) 17:603-611

was first translated into Mandarin Chinese (Taiwanese) by
two native Taiwanese speakers who are also fluent in
German but not familiar with the Kiddo-KINDL® ques-
tionnaire. They were also asked to rate the level of difficulty
regarding translation. Both of them rated the translation to
be as easy as possible except for item 11 (“I felt pleased with
myself”), which needed carefully selected words. The next
step was to rate the quality of translation. Two native
Germans who are familiar with Chinese were asked to rate
the quality of the translation (0 =no good at all,
100 = perfect) and to propose appropriate phrases or sen-
tences if they thought the first translation was not acceptable.
Their mean rating of the translation quality was 83.41.
Second, back-translation of the reconciled forward version
was done by two native Germans who are familiar with
Chinese. Third, the reconciled back-translation was sent
back to the developer of the German Kiddo-KINDL®. A
telephone reconciliation meeting was conducted with the
principal developer, investigators, and one of the back-
translators. Finally, two focus group discussions were held
with 16 students to check their understanding of the items on
the final version.

Cultural adaptation

Traditional translation methodologies such as forward and
backward translation with psychometric testing can no
longer fulfill the cultural adaptation requirements of health-
related quality of life instruments. Conceptual equivalence
is a matter of concern and needs to be carefully examined.
Methods to examine conceptual equivalence include con-
sultation with experts and qualitative investigations, such
as focus groups. We examined the cultural appropriateness
of Kiddo-KINDL® from the Taiwanese perspective. Two
elementary and junior high school teachers were invited to
assess the appropriateness of the content in the Taiwanese
version of Kiddo-KINDL® questionnaire for adolescents in
Taiwan in terms of language used and culture relevance.
Items on the Kiddo-KINDL® questionnaire were subse-
quently checked by two focus group discussions (8 girls
and 8 boys, aged 12-16 years old) for their understanding
of the meaning. Each focus group discussion lasted for
about 40 min. Participants were also asked to identify
words or phrases that they found difficult, irrelevant, or
ambiguous and to suggest alternatives for these problem-
atic items, words, or phrases. The focus group participants
suggested several items that needed to be more carefully
worded or needed clarification. For example, it was unclear
to the students whether the item “I felt ill” was a physical
or psychological construct. “I was proud of myself” was
taken as a negative construct. “I had lots of good ideas”
was unclear as to whether those ideas had been approved
by others. “We quarreled at home” was taken as quarrels
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among family members other than the student. In dis-
cussing “I felt restricted by my parents,” it was pointed out
that some of the students were not living with their parents.
“I felt different from the others” was unclear; the students
did not know if it was a positive or negative construct. We
reworded some of these items and consulted the developer
of original German KINDL® and experts who are familiar
with adolescents’ language. For example, “I felt restricted
by my parents” was reworded as “I felt restricted by my
parents (or primary caretaker).”

Methods of analysis

Cronbach’s o was calculated to examine the internal con-
sistency of the questionnaire. We performed item-to-item
correlation to examine the contribution of each item and to
check any redundancy. Inter-item correlations between
0.30 and 0.70 were considered to be acceptable. Correla-
tion above 0.70 suggested a redundancy. Ceiling and floor
effects were computed for global and subscales of Kiddo-
KINDL®. Test-retest reliability was examined in 134
adolescents in the city of Taipei who agreed to participate
twice in the quality of life measures with an interval of
14-21 days. Of the 134 participants, 128 completed both
the test and retest questionnaires. Reliability coefficients
above 0.70 were considered to be satisfactory [19]. Con-
vergent validity of the Kiddo-KINDL® (Taiwanese
version) was measured by Pearson correlation coefficient
between the scores of Kiddo-KINDL® (Taiwanese version)
and the ADMSS. Factorial validity was assessed with
exploratory factor analysis. The principal-axis method with
promax rotation was applied.

Results
Descriptive analysis

A total number of 1,675 students (grades 6-10) completed
the Kiddo-KIDNL® (Taiwanese version) questionnaires
(male 53.2%, female 46.8%). Age distribution was as
follows: 12-year-olds (17.1%); 13-year-olds (23.6%);
14-year-olds (26.0%); 15-year-olds (19.8%); and 16-year-
olds (13.5%).

Table 2 presents the mean standard deviations of Kiddo-
KINDL (Taiwanese version) in boys, girls, and in different
age groups. Boys perceived better quality of life in total
scale (P = 0.005), physical (P = 0.000), emotional
(P = 0.001), and self-esteem (P = 0.018) subscales but
poorer quality of life in the friends subscale (P = 0.006)
than did the girls. Significant statistical differences were
revealed among the different age groups on total scale
(P = 0.001) and on the physical (P = 0.000), emotional
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Table 2 Mean and SD for the sex and age on each item of Kiddo-KINDL® (n = 1,675)

P-value  Physical P-value Emotional P-value Self-esteem  P-value Family P-value Friends P-value School P-value

Total

Item

Variable

63.3 0.973 58.1 0.006 48.3 0.762

0.018

47.9

0.001

7.1

0.005 65.6 0.000 6

Mean 584
SD

Boys

Sex

16.4 12.7

18.9

229

19.0

11.6 17.3

n = 887

Girls

48.6

60.3

63.3

454

64.2

59.7

56.9

Mean

15.2 11.9

21.1 18.7

19.0
7

16.7
6

SD 10.9

n= 1784
a: 12 year
n =282
b: 13 year
n =393
c: 14 year
n = 433
d: 15 year
n = 331
e: 16 year
n =226

65.3 0.014 59.5 0.610 49.1 0.244
18.5

0.009

0.6 0.000 44.8
a>d

0.000
a>d

0.001 4.6
b>d

58.9

Mean

Age

13.6

17.5

a>d

a<e

23.6

17.8

a>d 17.6
c>d

11.9

SD

474

58.7

63.9

44.9

a>e
b>d
c>d

67.3

63.9

57.7

Mean
SD

13.2

16.2

19.5

20.8

18.9

15.9
64.4

11.2
58.6

48.9

60.0

63.7

47.7

66.9

Mean
SD

11.6

15.7

18.3

22.0

18.6

16.8

10.9

48.2

58.4

60.3

46.6

60.4

59.0

55.5

Mean
SD

12.3

14.8

18.7

22.1

19.6

18.4

11.0

49.1

59.6

63.9

50.8

63.3

61.5

58.0

Mean
SD

10.1

14.6

18.2

21.9

18.1

17.0

10.7

(P = 0.000), self-esteem (P = 0.009), and family sub-
scales (P = 0.014). The 12-year-old group had a better
perception of their quality of life than the 15-year-old
group did on the total scale and on the physical, emotional,
and family subscales, but they scored lower than the group
of 16-year-olds on the self-esteem subscale.

Internal consistency

The observed reliability coefficient was 0.81. The Cron-
bach’s « of six subscales ranged from —0.31 to 0.84, with a
mean of 0.61 (Table 3). Item-to-item correlation coeffi-
cients were calculated and the range was between 0.17 and
0.50 (Table 4). The floor and ceiling effects were generally
below 10%. The test-retest reliability over a 14- to 21-day
interval was 0.77 (P < 0.001) for the Kiddo-KINDL®
global score and were between 0.43 and 0.74 (P < 0.001)
for Kiddo-KINDL® subscales (Table 5).

Validity

The convergent validity was also established; the Kiddo-
KINDL® global and subscales were negatively correlated
with the scores of the Taiwanese version of the ADMSS
(Table 4). Coefficients ranged from r = —0.27 (KINDL
School, KINDL Seclf-esteem) to » = —0.59 (KINDL
Total).

Table 3 Structure of subscales and reliability of Kiddo-KINDL®

(n = 1,675)
Scale No. of Mean SD Floor  Ceiling o
items (%) (%)

Total 24 57.68 11.25 0.1 0.1 0.81
Physical 4 62.80 17.27 0.1 2.7 0.64
Emotional 4 65.76 19.02 04 3.6 0.72
Self-esteem 4 46.70 22.09 29 32 0.84
Family 4 63.31 18.79 0.3 2.4 0.67
Friends 4 59.17 1587 0.1 0.5 0.46
School 4 4843 1232 0.1 0.1 —0.31

Table 4 Correlations among the six subscales, total scale of Kiddo-
KINDL, and Taiwanese version ADMSS (n = 1,675)

1 2 3 4 5 6 7 8

1. Physical 0.50 0.23 0.27 022 0.18 0.63 —-048
2. Emotional 0.28 036 043 0.17 074 -0.54
3. Self-esteem 022 0.30 0.35 0.67 -0.27
4. Family 0.24 024 0.62 -0.39
5. Friends 0.19 0.61 -0.30
6. School 0.50 -0.27
7. Total scale —0.59
8. ADMSS
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Table 5 Test-retest reliability

of Kiddo-KINDL® (n = 128) Item rT;f;‘bfﬁt;“
Total 0.77
Physical 0.56
Emotional 0.66
Self-esteem 0.74
Family 0.74
Friends 0.55
School 0.43

Exploratory factor analysis was used to examine the
construct validity. The Kaiser-Meyer-Olkin (KMO) value
for all 24 items was 0.84, which showed that those items
were highly correlated. Result from Bartlett’s test was
P < 0.001. Both statistics showed that the test data were
appropriate for conducting factor analysis. Principal-axis
factoring for the total group resulted in six eigen values
above 1.00: 5.38, 2.67, 1.76, 1.55, 1.35, and 1.07. Table 6
showed the pattern matrix for the six-dimensional promax
solution. We eliminated items with coefficients less than

0.40 in each of the factors to make the table clearer and
reported the eliminated items in the next section instead.

1. On Factor 1, the items of the “Self-esteem” factor
were loaded with coefficients from 0.56 to 0.91. The
interpretation is slightly weakened by 22 (“I felt
lessons were interesting”) with loadings of 0.26.

2. Except for item 20 (“I felt different from the others”),
the “Friends” factor items loaded substantially (0.68—
0.78) on factor 2. However, the loadings of items 5 (“I
had fun and laughed a lot”) and 21 (“Doing my
schoolwork was easy”) with coefficients of 0.39 and
0.20 upset this interpretation.

3. The “Family” item loaded substantially on factor 3,
which legitimates a corresponding interpretation of the
factor. However, the loading of item 21 (“Doing my
schoolwork was easy”) and 22 (“I felt lessons were
interesting”) with coefficients of 0.30 and 0.26 slightly
disturb this interpretation.

4. Factor 4 is a “Physical” factor (coefficients from 0.48
to 0.78), but item 8 (“I felt scared or unsure of
myself”) had low loadings (0.24) on this factor.

Table 6 Pattern matrix of

Kiddo-KINDL® Taiwanese Subscale

Factor (total variance %)

(item of no.)

version Factor 1

(20.4%)

Factor 6
(2.6%)

Factor 5
(3.5%)

Factor 4
(4.3%)

Factor 3
(5.4%)

Factor 2
(9.0%)

Self-esteem
11. 0.912
10. 0.826
9. 0.773
12. 0.561
Friends
17.
19.
18.
Family
13.
14.
15.
16.
Physical well-being
1.
2.
3.
Emotional well-being
6.
7.
School

Extraction method: principal- 24,
axis factoring. Rotation method: 3.
promax

0.779
0.755
0.684

0.811
0.712
0.490
0.410

0.780
0.747
0.476

1.003
0.562

0.776
—0.690

@ Springer



Qual Life Res (2008) 17:603-611

609

5. Factor 5 is an “Emotional” factor with loadings of
0.56 and 1.00. However, the item 8 (“I felt scared or
unsure of myself”) and 20 (“I felt different from the
others”) had moderate to low loading on this factor as
well.

6. Factor 6 is a “School” factor characterized by items
about worries and the future loading with —0.69 and
0.78 while other “school” items loaded only —0.01
and —0.20.

Discussion

The Cronbach’s o coefficient varied greatly across six
subscales of the Kiddo-KINDL® (Taiwanese version). For
the newly translated Taiwanese Kiddo—KINDL®, the
acceptable reliability was set at an « level of 0.65 [20]. The
Cronbach’s o coefficient for the total score of KINDL® was
0.81. Only three subscales of Taiwanese Kiddo-KINDL®
meet the acceptable reliability: emotional well-being
(o = 0.72), self-esteem (« = 0.84), and family (« = 0.67).
The other three subscales KINDL®, namely, physical well-
being (o = 0.64), friends (o = 0.46), and school (x =
—0.31) showed low reliability.

The “Friends” subscale in the Taiwanese version of
Kiddo-KINDL®  showed low internal consistency
(o = 0.46). As Wee et al. [9] suggested, item 20 (“I felt
different from the others”) may be a positive construct for
Asian children rather than a negative construct as it is for
European children. We recalculated internal consistency
with treating item 20 as a positive construct. The Cronbach’s
o increased from 0.46 to 0.62. Our result was somewhat
similar to Wee’s study in Singapore, which suggested that
item 20 might be a positive construct for Asian students. On
the other hand, as in Helseth and Lund’s [11] study, the
internal consistency (Cronbach’s «) of the “Friends” sub-
scale increased from 0.58 to 0.62 when item 20 was deleted.
We also recalculated the internal consistency (Cronbach’s o)
of the “Friends” subscale after eliminating item 20 based on
factor analysis. The Cronbach’s « increased from 0.46 to
0.76, indicating that item 20 may not be in the same con-
struct of the “Friends” subscale. Deleting item 20 from the
“Friends” subscale might be a solution for building a
stronger measure of the “friends” construct.

The psychometric property reports from both the
Spanish version and English version tested on an Asian
population revealed the “school” subscale a lower Cron-
bach’s o than other subscales. In the Taiwanese version, an
unusual negative Cronbach’s o was revealed in the
“School” subscale (x = —0.31). We checked the data
again to make sure there were no data entry errors and to
make sure data were reversely coded as instructed in
the KINDL manual. We then suspected that item 24

(“I worried about getting bad marks”) might be the issue.
Children’s academic achievement is given a more central
role in some cultures than in others. In Asian countries,
such as Taiwan, personal advancement is closely linked to
one’s level of education, and, therefore, a great emphasis
was put on one’s academic achievement. Taiwanese stu-
dents must go through a series of rigorous entrance exams
in order to get into top universities, and thus they are very
competitive in their academic performance. Adolescents
are at a critical period of time regarding their academic
achievement [21]. Item 24 in the “School” subscale was
the only item that concerned academic performance. It was
originally designed as a reverse-coding item in the German
Kiddo-KINDL®. In consideration of the Taiwanese culture
of academic performance, we decided not to reverse the
coding as suggested in the KINDL® manual [8], and the
internal consistency on the school subscale increased dra-
matically (¢« = 0.49).

Herdman et al. [22] proposed a model of equivalence in
the cultural adaptation of health-related quality of life
measures. In their model, they suggest that six areas of
equivalence be carefully examined during the adaptation
process: (1) conceptual equivalence, (2) item equivalence,
(3) semantic equivalence, (4) operational equivalence, (5)
measurement equivalence, and (6) functional equivalence.
We have followed this model and carefully examined the
equivalences between the two versions of Kiddo-KINDL®.
We did not detect any possible opposite constructs for
adolescents between the two cultures during the focus
group and expert consultations. Furthermore, the Cron-
bach’s o of the “School” subscale increased again to 0.68
upon eliminating items 21 (“Doing my schoolwork was
easy”) and 22 (“I felt lessons were interesting”). Although
the “School” subscale in the Taiwanese version of Kiddo-
KINDL® was considered to be cross-culturally problem-
atic, the value and necessity of a cross-cultural, usable
questionnaire with both cultural and language adaptation
cannot be ignored [23]. More work is needed to examine
the school items in the Taiwanese version of the Kiddo-
KINDL® in terms of the construct and scoring system. In-
depth discussion in the focus group focusing on scoring
directions (positive or negative construct) of items might
be able to prevent this kind of issues.

The other factor that contributed to the negative internal
consistency of the “School” subscale may be twofold: the
internal and external focal points in one subscale. Helseth
and Lund [11] suggested that three of the items (items 21,
23, and 24) in the “School” subscale tended to evaluate the
respondent’s perceived self-mastery and worries regarding
academic performance while item 22 may be more exter-
nally focused. It contains a more complex opinion
regarding school lessons. In our study, item 22, “I felt
lessons were interesting,” can be interpreted as asking if
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they could “enjoy” the lessons. However, some may take it
as assessing the quality of teaching. One item with a
twofold perspective might make it difficult for the ado-
lescent to synthesize the complex experiences associated
with school. Finally, it is possible that the word “inter-
esting” may confuse adolescents. More work is needed on
the studies of how the “Family” or “School” subscales
function among Taiwanese adolescents before any changes
in the scoring system can be recommended.

Cultural values in Taiwan and Singapore are both
influenced by traditional Chinese culture. Although the
measurements were done with versions of Kiddo-KINDL®
in two different languages, we compared adolescents’ self-
perceived quality of life in Taiwan (Taiwanese version)
and in Singapore (English version) [10]. Adolescents in
Taiwan perceived they had a better quality of life in both
self-esteem (46.7 vs 39.7) and the school dimension (48.4
vs 41.4) and a poorer quality of life in the “family”
dimension (63.3 vs 68.3) than their counterparts in Singa-
pore. On the other hand, both female and male adolescents
in Taiwan reported lower quality of life scores than their
peers in Germany [8]. While further study may be needed
to examine possible cultural differences between Taiwan
and Germany, efforts should be put into improving ado-
lescents’ health-related quality of life in Taiwan.

Test-retest reliability was 0.77. This is higher than the
report in Ravens-Sieberer and Bullinger’s [24] study.
However, the test-retest reliability of the “Physical,”
“Friends,” and “School” subscales are lower that the other
subscales, with the “School” subscale being the lowest. A
possible reason contributing to the low stability is that the
retest was conducted close to final exams, and students may
experience school and friends differently at that time.

Exploratory factor analysis was conducted to establish
construct validity. Factors that loaded greater than 0.4 were
selected. Most of the items are clustered in the selected
factor; only a few items were clustered at the same time in
two different factors. However, the result showed that six
factors explained 45.2% of variance. Although not all six
of the factors matched to the structure of the original
questionnaire, the related characteristics among clustered
items showed the purpose of factor analysis. This indicated
acceptable construct validity in the Taiwanese version of
Kiddo-KINDL®.

There are a couple of limitations to our study. First, no
discriminate validity or predicted validity was established;
a future study should focus on the sensitivity and speci-
ficity test between adolescents with and without disease.
Interventional study can also examine the outcome of
intervening on health-related quality of life [8]. Second,
some subscales on Kiddo-KINDL® (Taiwanese version)
showed low reliability. The major reason could be the
homogeneity of sample (all from public schools and half of

@ Springer

the sample are between ages 13 and 14 year olds) or that
reliability could not be established among Asian students
[9]. Further investigation of internal consistency reliability
is recommended in a more heterogeneous sample. In
addition to the actual exploratory factor analysis, which
can only offer hints on the appropriateness of the theoret-
ical measurement model, further examination using means
of confirmatory factor analysis could be applied to
explicitly test the Goodness of fit on the 6-dimensional
measurement model of KINDL for Taiwanese adolescents
self-reported health-related quality of life.

Conclusion

Our results indicated good reliability on the total scale of
the Taiwanese version of Kiddo-KINDL®. However, low
internal consistency was observed in two subscales,
“Friends” and “School.” With un-reversed coding of item
24 and eliminating items 20-22 it is possible to increase the
internal consistency of subscales. Convergent validity was
satisfactory. Exploratory factor analysis explained 45.2%
of variance. More studies are needed to prove the psy-
chometric properties of the Taiwanese version of Kiddo-
KINDL® before it can be broadly used.
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