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ABSTRACT

Objectives: This study examined the test-retest reliability of a health-risk behavior

questionnaire among high school students m Okinawa, Japan. Methods: A sample of 120

students in grades 10 and ll (ages 15-17) at a public senior high school in Okinawa, Japan,

completed a self-administered anonymous questionnaire on two occasions, two weeks apart,

for test-retest reliability assessment. Health-risk behaviors were measured using question

items adapted from the Youth Risk Behavior Survey developed by the US Centers for Dis-

ease Control and Prevention. Kappa statistics and percentage agreement of the question

items were assessed. Results: Kappa statistics ranged from 0.20 to 1.0, with a mean of 0.63.

56% of the items had "substantial" reliability (kappas≧61%) , and 89% of the items had at

least "moderate" reliability (kappas≧41%). Percentage agreement ranged from 75% to

lO0%, with a mean of 92.9%. 90% of the items revealed over 80% agreement. The values of

kappa and percentage agreement did not differ by gender and grade. Seven-day recall

questions had lower reliability compared with other time frames. Conclusion: The health-risk

behavior questions had acceptable test-retest reliability. Ryukyu Med. J., 22( 3,4) 95--101,
2003
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INTRODUCTION

Today, major causes of death in Japan are oc-

cupied by lifestyle-related diseases such as cancer,

cardiovascular disease, and cerebrovascular diseasel.

It is also well-known that a large portion of prema-

ture deaths among Japanese young people result

from unintentional accidents including motor ve-

hide accidents and suicide . In addition, among

school-aged children serious modern health issues

such as drug abuse, sexually deviant behavior, bul-

lying, missing school and lifestyle-related diseases

in childhood, have emerged and are getting worse2

The US Centers for Disease Prevention and Control

(CDC) shows that these health problems are closely

linked to a number of health-risk behaviors catego-

rized m six areas: behaviors contributing to unm-

tentional injuries and violence; tobacco use; alcohol

and other drug use; sexual behaviors contributing
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to unintended pregnancy and sexually transmitted

disease; unhealthy dietary behaviors; and physical

inactivity .

In the United States, several nationwide sur-

veys are periodically conducted to monitor health-

risk behaviors among youth and young adults. For

instance, the Youth Risk Behavior Surveillance

(YRBS) conducted every two years by CDC is a na-

tional school-based survey on six categories of pri-

ority health-risk behaviors among students in

grades 9 through 12 . Monitoring the Future and

the National Household Survey on Drug Abuse pro-

vide data on tobacco use, alcohol use and other drug

use among youth5 6. In Europe, the Health Behav-

lor m School-aged Children Survey is conducted

every four years in collaboration with the World

Health Organization s Regional Office for Europe to

explore lifestyle among children and young people7

It is crucial for the assessment of health-risk
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behaviors whether data on these behaviors are reh-

able or not. Previous studies have attempted to ver-

lfy psychometric properties of measurements of

adolescent substance use, sexual behavior, and

physical inactivity8~　　For various categories of

health-risk behaviors, CDC has confirmed the test-

retest reliability of the YRBS questionnairell,12)

They provided m-depth data on the reliability by

demographic and question characteristics.

Epidemiological studies of various health-risk

behaviors and reliability studies of questionnaires

have seldom been carried out among Japanese ado-

lescents. Recently, Nozu et al. conducted a national

school-based survey to investigate the prevalence and

correlates of health-risk behaviors among Japanese

high school students. They showed the reliability of

scales measuring the relevant factors but they did

not report on the reliability of questions relating to

health-risk behavior. To enhance the quality of stud-

les on adolescent health-risk behaviors in Japan, de-

tailed examinations of psychometric properties of

the questions from a variety of samples are needed.

This study aimed at examining the test-retest

reliability of health-risk behavior questions, derived

from the original YRBS, among Japanese high

school students.

MATERIALS and METHODS

Subjects and Data Collection Procedures

A convenience sample of 120 grade 10 and ll

students (ages 15-17) of a public senior high school

in an urban area of Okinawa, Japan were used for

this study with the consent of their school principal.

Using written instructions provided by researchers,

classroom teachers conducted a self-administered

anonymous questionnaire survey in a classroom set-

ting in February 2001. Students were informed of

the nature and intent of the study both m writing

and verbally before they answered to the question-

naire. Those who did not want to participate in the

study were allowed to decline. In all, three students

declined to participate and ll students were absent

from school at the first and second surveys. A total

of 106 students (45 males, 60 females, 1 unknown; 35

in the loth grade, 71 in the llth grade) completed

the questionnaires which was administered on two

occasions two weeks apart.

Data collection included procedures that allowed

researchers to link the first test and retest question-

naires without knowing each student s name. Dur-

ing the first survey, the students were requested to

complete the questionnaire and seal it in an enve-

lope. Additionally, students who wanted to take

part in the second survey were asked to write their

names across the seal. During the second survey,

each student received the envelope with his or her

name across the seal. After they completed the sec-

ond questionnaire, they took out the first question-

naire by themselves and then put it together with

the second questionnaire anonymously in a big enve-

lope. The study protocol was approved by the Medical

Ethical Review Board at University of the Ryukyus.

Measures

In light of current health trends in Japanese

adolescents, we selected 31 questions with six cate-

gories adopted from the original YRBS question-

naire developed by CDC in 2001 . These questions

were translated into Japanese by the research team,

which included a bilingual speaker (see Appendix).

The wordings of the following items were just a bit

modified to adapt to Japanese culture and to make

the questionnaire simpler. For the inhalant use

question, "glue, paints or sprays used in the origi-

nal questionnaire were changed into "thinner" ( Ap-

pendix No.17). Although the question for offer of

illegal drugs asked about the act specifically on

school property, this study asked it regardless of

place (Appendix No.18). About vegetable intake,

the original YRBS questioned the consumption of

green salad, potatoes, carrots, and other vegetables

separately. We simply used a question about vege-

tables in general (Appendix No.29). These ques-

tions were reviewed for content validity by the

school principal, teachers, school nurses, and re-

searchers. Although many questions were multiple-

choice, these items were re-categorized into a

dichotomous scale, in which the standard YRBS re-

ports were used, depending on whether it was con-

sidered to be at risk or not .

The number of questions asked in each behav-

loral category was as follows: injury-related behav-

lors-seven items; tobacco use-five items; alcohol and

other drug use-six items; sexual behaviors-five

items; unhealthy dietary behaviors-six items; and

physical inactivity-two items. Questions assessing

"lifetime as the reference period contained five

items. Questions responding "the past 12 months,

"thepast 30 days, and "the pastseven days had
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six, nine, and four items respectively. Those re-
化

spondmg 'current or "last time use were four

items. Three other questions reported age at onset

behavior.

AnalysiS

The test-retest reliability of each question was

assessed using Cohen s kappa statistic. Skewed bi-

normal data, that is, a substantial imbalance in the

marginal totals of a 2 ×2 table, can give rise t0 m-

correctly low values of kappalO' . Thus, percent-

age agreement for each item was computed as the

number of students at risk at both survey 1 and

survey 2　plus the number of students at no risk at

both survey 1 and survey 2 asaproportion of the

total number of students . In addition, prevalence

rates of each behavior at survey 1 and survey 2 were

calculated. Differences between these statistics were

considered statistically significant if their 90% con-

fidence intervals ( CD did not overlap. All computa-

tions were performed using the SPSS ll.5 statistical

package.

RESULTS

Table 1 contains kappa statistics, percentage

agreement, prevalence rates and 90% CIs at survey

1 and survey 2 for each behavior. Kappas ranged

fromO.20 to 1.0, with a meanofO.63. According to

qualitative labels for values of kappa proposed by

Landis and Koch , 15 items (56%) had at least

"substantial" reliability (kappas≧61%) , and 24 items

had at least "moderate" reliability (kappas

≧41%). The values of percentage agreement ranged

from 75% to lO0%, with a mean of 92.9%. 28 items

(90%) revealed more than 80% of agreement. Al-

though kappa statistics for "physical fighting," "s
>i^Ml<

uicidal ideation, and "vomiting or taking laxatives

showed considerably low values (0.39 or less) , the

values of percentage agreement for them were

high, exceeding 92%. The prevalence rates of "smo

king > 10 cigarettes per day, "thinner use, "offe

r of illegal drugs , and ``alcohol or drug use at last

sexual intercourse were zero, and therefore kappas

of them could not be calculated. However, their

percentage agreements were extremely high, rang-

ing from 98% to lO0%. In addition, the prevalence

rates at survey 1 and survey 2 for all items dem-

onstrated no significant differences except for "of
M

fer of illegal drugs.
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Table 2 shows the mean values and 90% CIs of

kappa statistics and percentage agreement by demo-

graphic characteristics and question reference pen-

ods. There were no significant differences in mean

values of kappa and percentage agreement values by

gender and grade. For mean kappa statistics by ref-

erence periods, questions assessing "lifetime and

"current or last time had high values of 0.81 or

more, while questions asking in "the past 12

months, "the past 30 days, "the past seven days,

" and "age at onset had low values ranging form

0.49 to 0.61. A significant difference between ques-

tions that used "lifetime and those that used "in
叩

the past seven days was seen. Mean percentage

agreement for "lifetime, "current or last time, "in

the past 12　months, "m the past 30 days, and

"age at onset exceeded 93%. Questions responding

"m the past seven days had significantly lower mean

percentage agreement than other questions except

for "age at onset.

DISCUSSION

The findings of this study show that, at least

among limited high school students in Okinawa, the

health-risk behavior questions had acceptable test-

retest reliability. Using kappa statistics, it was seen

that most of the questions had moderate and over

half had substantial or high reliability. Although a

few items indicated slight or fair reliability, the val-

ues of percentage agreement for each item were

more than 90%, suggesting extremely high concor-

dance. This paradox results from a phenomenon

that causes high values of the observed proportion

of agreement to drastically lower the kappa value

when the table s marginal totals are highly imbal-

anced ', Given the characteristics of this data, per-

centage agreement may provide a better indicator of

test-retest reliability . We therefore, considered

these items had good reliability.

The reliability studies of the original YRBS

questions have previously been conducted twice,

using the 1992 and 1999 questionnairesll18. Both

studies concluded that adolescents appeared to re-

port health-risk behaviors reliably at 2 weeks inter-

vals. The mean kappa of 0.61 for the 1999 questions

was almost comparable to the mean shown in this

study. Furthermore, the present findings that ques-

tions related to sexual behavior and tobacco use

demonstrated relatively high reliability were also
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Table 2　Mean Kappa statistics and percent agreement by demographic and question characteristics

Kappa　　　　　　　　　　% agreement

99

Characteristics Mean SE　　　90%CI Mean SE　　　90%CI

Total

Gender

Male

Female

Grade

lOth

llth

Reference periods

Current or last time

Lifetime

Past 12　months

Past 30 days

Past 7 days

Age at onset

0.63　　　　0.04　　　±0.06

0.57　　　0.05　　　±0.08

0.e 0.04　　　±0.07

0.65　　　　0.06　　　±0.ll

0.59　　　　0.05　　　±O.c

0.82

0.g

0.49

0.59

0.53

0.61

0.09

0.07

0.10

0.07

0.06

0.08

±0.25

±0.16

±0.21

±0.12

±0.14

±0.24

92.91.3±2.2

91.21.7±2.8

94.11.1±1.9

QQQuo.Z)1.2±2.1
92.31.4±2.4

95.0

94.9

94.6

95.1

3.4

3.1

;-i o

2.8

1.9

1.7

2.9

1.7

±7.1

±ll.1

±O.T

±3.2

±(i.8

±13.8

consistent with the findings of previous studiesl'

Brener et al. stated that these behaviors are likely

to be more salient to adolescents, and therefore

more reliably recalled.

Similarly, rarely occurring items with the

prevalence rates of O% or 1% showed perfect or al-

most perfect agreement. These behaviors rarely, if

ever, occur among ordinary adolescents. It is rea-

sonable to suppose that these behaviors make a deep

impression on them, when they happen, and remain

in clearly their memory.

In this study, the values of kappa and percent-

age agreement did not differ by gender and grade.

These findings give support to the findings of previ-

ous studies that found no relationships between

demographic variables and reliability,. Although

the original YRBS questions were intended for use

in grades 9 through 12, a reliability study using

the 1992 questionnaire was conducted in 7th graders

and above, corresponding to junior high school stu-

dents and above, in Japanl. Itwas shown that re-

sponses of the 7th graders were less consistent as

compared with those of the higher grades. This

suggested that the original YRBS could be useful

for students in grade 8 and abovel. As this study

targeted only senior high school students, we can

not tell whether junior high school students report

health-risk behaviors reliably over time.

Examination of reliability by reference periods

showed that 7-day recall questions had lower reh-

ability compared with other question time frames.

On the other hand, questions assessing lifetime or

current prevalence had high mean kappas, mdicat-

1ng "almost perfect reliability. These findings

were similar to previous findings of Klein et aV

who, using a subset of YRBS items, found that ado-

lescents were most reliable in reporting lifetime and

current behaviors and were least reliable m report-

ing behaviors withm a week. This is not surprising,

given that a 7-day time frame is shorter than a 2-

week test-retest interval, and therefore it is likely to

be more variable. The reliability studies of the

original YRBS eliminated questions not expected to

be consistent across a 2-week time frame from the

analysis. However, they showed that mean kappas

were somewhat, but not significantly, higher for

questions that used ``lifetime as a reference period

than those that used "the past 30 days and "the

past 12 months"

As pointed out in previous studieslll , it is pos-

sible that a response change between survey 1 and

survey 2 could include an actual change in behavior.

However, any inconsistent response in this study

was counted as a response error. Therefore, the

measures of reliability m this study must be consid-

ered to provide conservative estimates.

This study is also limited by our sample selec-

tion process. This study was conducted exclusively

on students in only one public senior high school m

Okinawa whose Principal consented for them to par-

ticipate in the study. Additionally, these data apply

only to grades 10 and ll students who attended high

school. Therefore, our results must be interpreted

cautiously and not be generalized. Another limita-

tion in this study is that a back-translation method

was not used m the translation process of the ques-
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tionnaire. It is not clear whether each question pre-

cisely translates from the original one.

Some studies18' showed that school-based sur-

veys produced higher prevalence estimates for ado-

lescent health-risk behaviors, particularly for

sensitive behaviors, than did household-based sur-

veys. School-based surveys can be anonymous and

provide greater privacy for respondents, but house-

hold-based surveys cannot . It is considered that

prevalence estimates may increase as privacy and

confidentiality increase, and higher prevalence esti-

mates from school-based surveys reflected more ac-

curate reporting rather than over reporting ,20'

Therefore, school-based surveys are highly impor-

tant to obtain precise information concerning ado-

lescent health-risk behaviors. This study provides

evidence that a measure can be widely used in

school-based surveys that has acceptable reliability.
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APPENDIX

When you rode a motorcycle during the past

12 months, how often did you wear a helmet?

2. How often do you wear a seat belt when rid-

ing in a car driven by someone else?

3. During the past 30 days, how many times did

you ride m a car or other vehicle driven by

someone who had been drinking alcohol?

4. During the past 30 days, on how many days

did you carry a weapon such as a knife, cut-

ter, or club?

5. During the past 12 months, how many times

were you in a physical fight?

6. During the past 12 months, did you ever feel

so sad or hopeless almost every day for two

weeks or more in a row that you stopped

doing some usual activities?

7. During the past 12 months, did you ever sen-

ously consider attempting suicide?

8. Have you ever tried cigarette smoking, even

one or two puffs?

How old were you when you smoked a whole

cigarette for the first time?

10. During the past 30 days, on how many days

did you smoke cigarettes?

ll. During the past　30　days, on the days you

smoked, how many cigarettes did you smoke

per day?

12. During the past 12 months, did you ever try

to quit smoking cigarettes?

13. During your life, on how many days have

you had at least one drink of alcohol?

14. How old were you when you had your first
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drink of alcohol other than a few sips?

15. During the past 30 days, on how many days

did you have at least one drink of alcohol?

16. During the past 30 days, on how many days

did you have 5 0r more drinks of alcohol in a

row, that is, withm a couple of hours?

17. Dunn our life, how man times have

inhaled thinner?

18. Dunn ast 12 months, has an one offered,

sold, or ou an llle al dru

19. Have you ever had sexual intercourse?

20. How old were you when you had sexual inter-

course for the first time?

21. During your life, with how many people have

you had sexual intercourse?

22. The last time you had sexual intercourse, did

you drink alcohol or use drugs?

23. The last time you had sexual intercourse, did

you or your partner use a condom?

24. How do you describe your weight?

25. During the past 30 days, did you go without

eating for 24 hours or more (also called fast-

ing) to lose weight or to keep from gaining

weight?

x Duringthepast 30 days, didyou take any diet

pills without a doctor s advice to lose weight or

to keep from gaming weight?

27. During the past 30 days, did you vomit or

take laxatives to lose weight or to keep from

gaining weight?

During the past 7 days, how many times did

you eat fruit?

29. Durin ast　7 da s, how man times did

ou eat ve etables?

30. On how many of the past 7 days did you ex-

erase or participate in physical activity for at

least　20　minutes that made you sweat and

breathe hard, such as basketball, soccer, run-

ning, swimming laps, fast bicycling, fast danc-

ing, or similar aerobic activities?

31. 0n how many of the past 7 days did you do

exercises to strengthen or tone your muscles,

such as push-ups, sit-ups, or weight lifting?

Underlined items are the modified versions of the

original questions ( see MATERIALS and METH-

ODS section for details).


