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A B S T R A C T   

Objective: In Japan, paper-based surveys are currently more effective than web-based surveys. This study 
compared the response rates and lifestyle behaviors between paper- and web-based surveys conducted among 
Japanese junior and senior high schools. 
Methods: In total, there were 42 and 64 junior and senior high schools, respectively, for the web-based surveys 
and 20 and 27 junior and senior high schools, respectively, for the paper-based surveys. The questionnaire 
covered lifestyle behaviors (e.g., alcohol consumption, smoking, exercise, eating, and sleep status), mental 
health, and plans to attend college. School- and student-level response rates by survey method were assessed, and 
so was the effect on the reporting of each lifestyle behavior using logistic regression models. 
Results: The school response rates were 16.0% and 38.3% for web- and paper-based surveys, respectively. The 
student response rates were 88.7% and 77.2%, respectively. The web-based group had significantly more female 
participants and lower response rates for higher grades in senior high schools. The odds of lifetime and current 
alcohol consumption and poor mental health were lower, whereas those of lifetime use of conventional ciga
rettes, shorter sleep duration, and plans to continue attending college were higher among web-based (vs. paper- 
based) participants. 
Conclusions: The school response rate was poor in the web-based survey. However, whether the differences in 
lifestyle behavior are attributed to selection bias or the survey method remains unclear.   

1. Introduction 

School-based surveys are used globally to evaluate adolescents’ 
health conditions, lifestyles, and risk behaviors (Kim et al., 2016; Smit 
et al., 2002). Paper-based surveys have long been applied in school 
surveys. However, recently, web-based surveys have replaced paper- 
based surveys in small but growing populations in developed coun
tries, such as the Monitoring the Future project in the US and the Korea 
Youth Risk Behavior Web-based Survey (Kim et al., 2016; Miech et al., 

2018; Miech et al., 2021). 
Web-based surveys have several advantages over paper-based ones, 

including convenience, low cost, faster response, design flexibility, and 
fewer missing values and data entry errors (Denniston et al., 2010; 
Hamann et al., 2016; Kim et al., 2016; Revilla and Ochoa, 2015; Zeiler 
et al., 2021). However, web-based surveys show lower response rates 
and require digital devices, Internet access, and technological profi
ciency (Akl et al., 2005; Couper, 2000; Eaton et al., 2010; Fricker and 
Schonlau, 2002). Recent meta-analyses and review studies have 
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demonstrated that web- and paper-based surveys were generally com
parable (Alfonsson et al., 2014; Campbell et al., 2015; Gwaltney et al., 
2008). However, the results of reports on lifestyle and risk behaviors 
among adolescents across survey methods remain controversial. Some 
studies have reported no differences between these methods regarding 
health-related behaviors (Akl et al., 2005; Baier, 2018; Colasante et al., 
2019; Eaton et al., 2010; Mangunkusumo et al., 2005; Miech et al., 
2021). A cross-sectional study of Italian adolescents showed that health 
risk behavior—drug, alcohol, and tobacco use—prevalence was gener
ally equivalent between paper-based and computerized surveys (Cola
sante et al., 2019). Others have demonstrated that the percentages of 
sensitive information were higher in web- than in paper-based surveys 
(Turner et al., 1998; Wang et al., 2005) and that participants in paper- 
based surveys reported more restraint than those in web-based surveys 
(Šmigelskas et al., 2019). 

In Japan, nationwide surveys of lifestyle behaviors targeting ado
lescents have mostly been conducted using paper-based methods. Since 
1996, the Japanese Ministry of Health, Labour and Welfare (Ministry of 
Health, 2022) has conducted the nationwide Lifestyle Survey of Ado
lescents every three or four years to collect comparable data on alcohol 
and tobacco consumption among junior and senior high school students 
and guide future health policies. However, no representative survey of 
adolescents has compared web- and paper-based surveys. The impact of 
the COVID-19 pandemic in 2020 led to school closures across Japan and 
demanded the rapid development of information and communication 

technology (ICT) for home-based learning, precipitating an urgent need 
to develop new survey methods for the post-COVID-19 era. Additionally, 
from 1996 to 2017, the response rates for the Lifestyle Survey of Ado
lescents gradually declined from 65.6 % to 49 % and 67.0 % to 64.0 % 
among junior and senior high school students, respectively (Fujii et al., 
2021). Therefore, the 2021 Lifestyle Survey of Adolescents developed a 
web-based method and used it along with the conventional paper-based 
method. Considering the past evidence, we hypothesized that there 
would be no significant difference between survey methods in adoles
cents’ responses regarding lifestyle behaviors (Ministry of Health, 
2022). 

2. Material and methods 

This school-based survey study used a single stratified single-stage 
standard cluster sampling procedure (Nulty, 2008). Proportional prob
ability sampling was used, wherein the sampling probability changed in 
proportion to the number of students in the school. This method 
involved dividing Japan into regional blocks and randomly selecting 
schools from each block (Osaki and Minowa, 1996). 

2.1. Participants 

The target population was restricted to 7–12-grade students in junior 
and senior high schools across Japan, which were selected using the 

Fig. 1. Flow chart of data collection.  
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National School Directory (Fig. 1). All students enrolled in the sampled 
schools were included in the target population. Owing to survey budget 
limitations, the number of schools varied in each survey, causing sample 
size changes across surveys. We randomly sampled 91 junior and 62 
senior high schools. Of these, 64 junior and 42 senior high schools and 
27 junior and 20 senior high schools were assigned to web- and paper- 
based methods, respectively, by computer-generated randomization. 
We used the 2:1 allocation ratio because of lower response rates for web- 
based (vs. paper-based) surveys in past research (Daikeler et al., 2020; 
Nulty, 2008). 

2.2. Procedure 

This survey—conducted between May and August 2021—was 
anonymous. Schools could opt to receive a feedback report that included 
school-level and overall results. Informed written consent was obtained 
from all participants and their parents/guardians. This study was 
approved by the ethics review board of Tottori University (No. 20A099) 
and conducted in accordance with the Declaration of Helsinki. 

A letter was sent to the principal of each selected school requesting 
cooperation, along with a questionnaire form, an explanation of the 
survey for parents/guardians, and an envelope for each enrolled student. 
Then, the class teachers informed students of study details and privacy 
protection and indicated that the completed questionnaires would not 
be seen by teachers. The teachers explained the nature of confidentiality 
and voluntary participation to all students. The paper-based question
naire takes approximately 20–40 min to answer, and is generally con
ducted during homeroom time under the supervision of a teacher; 
students are not allowed to take the questionnaire home. The completed 
paper-based questionnaires were returned to the working group in 
sealed envelopes. 

For the web-based questionnaires, the survey implementation pro
cedure contained log-in information, including the URL, QR code, and 
access key. The students accessed the URL via their computers/tablets in 
the school. The working group used anonymized questionnaires to 
ensure participant confidentiality and privacy. Response data were 
stored on a secure server to which only research group representatives 
had access. 

2.3. Measures 

The questionnaire included the following categories: lifestyle, 
including alcohol consumption, smoking, exercise, eating behavior, and 
sleep status, including insomnia symptoms and sleep duration; mental 
health status; demographic variables, including sex, grade, type of 
school (junior/senior high school), and plans to attend college (yes/no). 

The web-based version was designed to be, visually, as similar as 
possible to the paper-based version. In the web-based version, the sys
tem did not allow responses to be sent until all questions had been 
answered. This is because Colasante et al.’s (2019) study, mentioned in 
the Introduction, showed more incomplete questionnaires and less valid 
responses in web-based surveys (vs. paper-based) when blank answers 
were accepted. It was not possible to confirm questionnaire complete
ness in the paper-based version. 

The following variables had a multiple-choice format: lifetime 
alcohol and tobacco consumption (having consumed alcohol or tobacco 
at least once), current consumption (having consumed alcohol or to
bacco at least once during the past 30 days), tobacco categories (con
ventional cigarettes, heated tobacco products, and e-cigarettes) 
(Kuwabara et al., 2020); exercise (the number of days participants 
engaged in physical activity for 30 min or longer, except for physical 
education class, during the past 30 days—0, 1–2, 3–5, 6–9, 10–19, and 
20–29 days or daily—with 10 days or more considered as habitual ex
ercise); eating behaviors—skipping breakfast (rarely eating breakfast on 
weekdays) and skipping vegetables (rarely eating vegetables); insomnia 
symptoms (frequent or constant difficulty initiating and maintaining 

sleep, and waking up early at least once in the past 30 days) (Otsuka 
et al., 2021), and sleep duration (<5h, 5–6 h, 6–7 h, 7–8 h, 8–9 h, and ≥
9 h—with < 6 h considered as “short sleep duration”). 

Mental health was assessed using the two-item General Health 
Questionnaire owing to the limited space available in the survey ques
tionnaire. Each item was rated from 0 to 1, with a total score ranging 
from 0 to 2. Scores of 1 or 2 were regarded as poor mental health; this 
scale’s specificity and sensitivity were 87.0 % and 85.1 %, respectively 
(Suzuki et al., 2011). 

2.4. School information 

This study collected the following information using the National 
School Directory and from each school’s homepage: school type (public/ 
private), school size (small/medium/large, separating junior high and 
high schools), whether junior high schools or senior high schools, re
gions (Hokkaido, Tohoku, Kanto, Chubu, Kinki, Chugoku, Shikoku, 
Kyushu-Okinawa), city size (large cities—20 government-decreed cities 
and 23 wards in Tokyo—or other cities/towns), and college-going 
rate—only for senior high schools (preparatory schools, over 80 %; 
career-diverse schools, 20–79 %; and non-preparatory schools, less than 
20 %). 

2.5. Statistical analyses 

First, school- and student-level response rates were calculated in the 
total group and sub-groups by survey method. Second, school- and 
student-level differences in response or non-response to school infor
mation were examined using Fisher’s exact tests. Third, participants’ 
demographic characteristics extracted with each survey method were 
examined through chi-squared tests. Fourth, lifestyle behaviors, mental 
health, and plans to attend college were compared by performing chi- 
squared tests. Fifth, survey method effects on the reporting of each 
lifestyle behavior were examined using separate logistic regression 
models. Each model was adjusted for sex, age, school, and school type 
(junior or senior). Significance was set at p <.05. This study adopted 
pairwise deletion to handle missing data. SPSS 22.0 (IBM) was used for 
all data analyses. 

3. Results 

In total, 22 paper- and 4 web-based questionnaires were excluded 
owing to missing/inconsistent data. In the web-based version, incon
sistent data were responses recorded outside of school hours. In the 
paper-based version, answers that did not include grade/sex were 
defined as missing, and inconsistent data were questionnaires with 
inconsistent answers (e.g., containing details of alcohol consumption 
and alcohol beverage type for those below the legal drinking age; 
Table 1). 

School location was a significant factor in school-level response rate, 
and there was a tendency for public and medium-sized schools and the 
Tohoku and Chubu regions to have high participation rates in both 
methods—with non-significant differences. In the Kanto region, 
response rates were low and high for the web- and paper-based versions, 
respectively. In the Hokkaido and Kyushu-Okinawa regions, both 
response rates tended to be low. Regarding student-level response rates, 
only high school students had a significantly lower response rate than 
junior high school students. There were no significant factors related to 
the response rates regarding school information, such as school man
agement (Table 2; Supplemental Table 1). 

The web-based group (vs. paper-based) had significantly more fe
male students and less 11- and 12-grade students (Table 3). 

The web-based group (vs. paper-based) showed a significantly higher 
prevalence of shorter sleep duration and a lower prevalence of lifetime 
and current alcohol consumption, current use of conventional cigarettes, 
exercise habits, skipping vegetables, insomnia, and poor mental health. 
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Similarly, the web-based group (vs. paper-based) showed significantly 
higher odds ratios (ORs) for lifetime use of conventional cigarettes, 
shorter sleep duration, and having plans to attend college; and signifi
cantly lower ORs for lifetime alcohol consumption, current alcohol 
consumption, habitual exercise, skipping vegetables, insomnia, and 
poor mental health (Table 4). 

4. Discussion 

This is the first nationwide survey to compare the response rates and 
differences in lifestyle behaviors between web- and paper-based surveys 
among Japanese adolescents. School-level response rates were lower for 
web-based surveys (vs. paper-based); student-level response rates were 
similar for both methods. Among web-based participants (vs. paper- 
based), the odds of lifetime and current alcohol consumption, exercise 
habits, and poor mental health were lower; the odds were higher for 
lifetime use of conventional cigarettes, short sleep duration, and plans to 
continue attending college. 

Regarding school response rates, the paper- and web-based surveys 
combined had a lower response rate (22.9 %) than the previous paper- 
based Lifestyle Survey of Adolescents in Japan (approximately 50–70 
%) (Otsuka et al., 2021). Several factors may explain this decline: 
schools’ strict measures to safeguard school and personal information; 

Table 1 
Detailed information of the 153 Japanese schools that participated in the 2021 Lifestyle Survey of Adolescents.  

School 
type 

Method Number of 
invited 
schools 

Number of 
participating 
schools 

School 
response 
rate 

Number of 
students in the 
schools that were 
invited 

Number of students 
in the schools that 
accepted the 
invitation 

Number of 
students who 
could respond to 
the survey 

Number of 
participating 
students 

Students’ 
response 
rate 

Junior 
high 
school 

Paper 27 9  33.3 14,951 5,029 5,029 4,626  92.0 
Web 64 9  14.1 30,274 4,127 4,127 3,648  88.4 
Total 91 18  19.8 45,225 9,156 9,156 8,274  90.4 

Senior 
high 
school 

Paper 20 9  45.0 15,055 7,350 7,350 4,935  67.1 
Web 42 8  19.0 35,268 4,364 2,963 2,643  89.2 
Total 62 17  27.4 50,323 11,714 10,313 7,578  73.5 

Total Paper 47 18  38.3 30,006 12,379 12,379 9,561  77.2 
Web 106 17  16.0 65,542 8,491 7,090a 6,291  88.7 
Total 153 35  22.9 95,548 20,870 19,469 15,852  81.4 

Note. aThe principals of three schools that participated in the web-based survey restricted student participation to 10-grade students. 

Table 2 
Factors associated with the school-level response rate of the 153 Japanese schools that participated in the 2021 Lifestyle Survey of Adolescents.   

Total (N = 153) p Web (n = 106) p Paper (n = 47) p  

Target Response, % Target Response, % Target Response, % 

School type             
Public 125 32  25.6  0.134 86 15  17.4  0.519 39 17  43.6  0.130 
Private 28 3  10.7  20 2  10.0  8 1  12.5  
School size             
Small 50 10  20.0  0.089 23 2  8.7  0.449 7 2  28.6  0.879 
Medium 51 17  33.3  23 5  21.7  7 3  42.9  
Large 52 8  15.4  18 2  11.1  13 4  30.8  
Combined junior and high school             
No 128 29  22.7  1.000 87 12  13.8  0.183 41 17  41.5  0.384 
Yes 25 6  24.0  19 5  26.3  6 1  16.7  
Region             
Hokkaido 6 0  0.0  0.346 4 0  0.0  0.157 2 0  0.0  0.820 
Tohoku 12 5  41.7  8 3  37.5  4 2  50.0  
Kanto 44 9  20.5  31 2  6.5  13 7  53.8  
Chubu 29 10  34.5  19 6  31.6  10 4  40.0  
Kinki 27 6  22.2  19 4  21.1  8 2  25.0  
Chugoku 10 2  20.0  8 1  12.5  2 1  50.0  
Shikoku 6 1  16.7  3 0  0.0  3 1  33.3  
Kyushu and Okinawa 19 2  10.5  14 1  7.1  5 1  20.0  
Size of the city in which the school is located             
Twenty-one large cities 37 3  8.1  0.024 29 1  3.4  0.060 8 2  25.0  0.493 
City 105 30  28.6  71 15  21.1  34 15  44.1  
Municipality 11 2  18.2  6 1  16.7  5 1  20.0  

Note. p-values were calculated by performing Fisher’s exact test. 

Table 3 
Characteristics of the 15,832 adolescent participants from the 153 Japanese 
schools that participated in the 2021 Lifestyle Survey of Adolescents.   

Participants Paper-based 
(%) 

Web-based 
(%) 

χ2 p  

N = 15,832 n = 9,545 n = 6,287   

Sex      
Male  49.4  51.6  46.0  46.54 <

0.001 
Female  50.6  48.4  54.0   
Grade      
Junior high 

school     
366.69 <

0.001 
7  17.7  16.0  20.2   
8  17.6  16.0  20.2   
9  16.7  16.0  17.6   
Unknown  0.2  0.4  0.0   
Senior high 

school      
10  18.7  17.2  20.9   
11  14.5  17.0  10.8   
12  14.5  17.3  10.3   
Unknown  0.1  0.1  0.0   

Note. p-values were calculated by performing χ2 tests. 
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law differences by survey method, which mandate consent from both 
student and parent/guardian; decline in the prevalence of adolescent 
smoking and alcohol consumption (Otsuka et al., 2021), which might 
have made these behaviors less important for school principals; lack of 
time to respond to surveys because of school closures owing to the 
pandemic; inadequate ICT environment in Japanese schools. Previous 
studies associated response rate differences with an inadequate ICT 
environment (i.e., lack of personalized computers/tablets) in schools 
(Šmigelskas et al., 2019; Yetter and Capaccioli, 2010). More than 90 % 
of students in China, Denmark, and Singapore were enrolled in schools 
with an effective online learning support platform (Ikeda, 2020). 
However, in Japan, less than 30 % of students had access to such a 
platform (Ikeda, 2020), and the class time spent using digital devices 
was the shortest among Organisation for Economic Co-operation and 
Development (OECD) member countries in 2018 (PISA, 2019). More
over, the proportion of teachers with the necessary skills to effectively 
support student learning using digital technologies was 35 % in Japan 
(OECD average: 67 %; PISA, 2019). In the web-based survey group, 
there were fewer 11- and 12-grade participants because some schools in 
this group only permitted 10-grade students to participate. This is 
possibly owing to the limited ICT environment and curricula for higher 
grades, which focus on entrance examination preparation for higher 
education or job search. Furthermore, schools may have found 
providing instructions for web-based surveys inconvenient. 

Student-level response rates (vs. school-level) were higher for both 
the web- and paper-based versions. The response rate was high among 
junior high school and high school students for the paper- and web- 
based surveys, respectively. This may have been because some schools 
limited participation to 10-grade students and most high school students 
are familiar with Internet surfing—corroborating evidence that young 
people tend to prefer web-based surveys (Miller et al., 2002; Shih and 
Fan, 2008). Student-level results indicated that only school type (junior/ 
senior) was associated with non-response. Non-response may occur for 
two reasons (Monseur, 2005): a student within a participating school 
fails to complete the questionnaire (e.g., absence) or lack of parental 
consent. Systematic reviews showed that effective strategies to increase 
response rates include monetary incentives, short questionnaires 
(approximately 10 min), personalized questionnaires and letters, con
tacting participants before sending the questionnaires (email prenotifi
cation/invitation and two reminders), and semi-automatic log-in (Bryan 
et al., 2022; Edwards et al., 2002). Although researchers cannot obtain 
personal/contact information in school-based settings, creating shorter 
questionnaires may be feasible. These findings imply that the biggest 
challenge for survey administrators is convincing schools to participate, 

as high student participation rates may usually be easily achieved. 
Government agencies must provide more support and ask schools to 
cooperate in surveys. Additionally, asking the principal about survey 
responses in advance and looking for another school if the principal 
refuses may be useful (Bryan et al., 2022). 

Some school-based surveys showed inconsistent results regarding 
differences in reported lifestyle behaviors between web- and paper- 
based surveys (Akl et al., 2005; Colasante et al., 2019; Eaton et al., 
2010; Mangunkusumo et al., 2005; Miech et al., 2021; Monseur, 2005; 
Turner et al., 1998; Wang et al., 2005), and others demonstrated 
generally equivalent comparability of web- and paper-based surveys 
across methods (Alfonsson et al., 2014; Campbell et al., 2015; Gwaltney 
et al., 2008). This study’s multivariable regression analysis showed that 
paper-based survey participants (vs. web-based) tended to drink more 
alcohol, experience more insomnia, and have poorer mental health. 
However, web-based survey participants (vs. paper-based) tended to 
have less habitual exercise, less sleep, and plans to attend college. The 
multiple differences in prevalence for each lifestyle behavior may be a 
result of survey method differences. First, sample properties may have 
differed; while the web-based survey featured three high schools with a 
university entrance rate of 80 % or higher, there were no such schools in 
the paper-based survey. As in other Asian countries (Bapat et al., 2017; 
Chen et al., 2014), lower sleep duration and exercise habits may be a 
result of increasing academic demand and pressure on higher education 
students. Second, questionnaire style differences between survey 
methods may have resulted in different responses. In the web-based 
survey, the questionnaire could not be sent until all questions had 
been answered, whereas response deficits could occur in the paper- 
based survey. Therefore, differences in answers may have occurred 
owing to web-based survey participants being forced to answer ques
tions they did not wish to answer. However, a previous study that 
conducted paper- and web-based surveys for the same participants 
found no significant differences in the responses (Braekman et al., 
2018). Therefore, future studies could confirm response differences by 
method with the same participants in a pilot survey. Third, survey 
method differences may influence the effect of some normative and 
cognitive mechanisms (Dillman, 2000). Normative mechanisms 
encompass factors like social desirability (respondents choose socially 
acceptable responses), acquiescence (tendency to agree rather than 
disagree), question-order effects (respondents seek consistency with 
previous answers when responding to later questions), and primacy or 
recency effects (preference for selecting the first or last offered 
response). Cognitive mechanisms pertain to whether survey respondents 
receive uniform stimuli through the survey methods. These encompass 

Table 4 
Prevalence of lifestyle behaviors by survey method and adjusted odds ratios of lifestyle behaviors of the 15,832 adolescent participants from the 153 Japanese schools 
that participated in the 2021 Lifestyle Survey of Adolescents.   

Paper-based (%) Web-based χ2 pa ORb 95 % CI Wald p  
n = 9,539 n = 6,287 

Lifetime alcohol consumption 9,441  11.8 6,287 9.8  15.66  < 0.001  0.86  0.78  0.96  7.74  0.005 
Current alcohol consumption 9,508  2.5 6,287 1.7  8.85  0.002  0.77  0.61  0.98  4.62  0.032 
Lifetime use of conventional cigarettes 9,458  2.1 6,287 2.4  1.52  0.218  1.26  1.01  1.56  4.24  0.039 
Current use of conventional cigarettes 9,465  0.5 6,287 0.3  5.16  0.023  0.61  0.34  1.09  2.84  0.092 
Lifetime use of HTPs 9,500  1.2 6,287 1.1  0.25  0.614  1.01  0.74  1.37  0.00  0.972 
Current use of HTPs 9,460  0.5 6,287 0.3  1.76  0.184  0.77  0.45  1.32  0.90  0.344 
Lifetime use of e-cigarettes 9,487  1.2 6,287 1.1  0.92  0.337  0.93  0.69  1.27  0.20  0.652 
Current use of e-cigarettes 9,470  0.4 6,287 0.3  2.13  0.144  0.77  0.43  1.37  0.79  0.374 
Exercise habits 9,455  59.7 6,287 57.8  6.06  0.014  0.89  0.83  0.95  11.88  0.001 
Skipping breakfast (weekday) 9,407  4.7 6,287 4.3  1.57  0.210  0.98  0.84  1.15  0.08  0.784 
Skipping vegetables 9,440  2.3 6,287 1.6  8.88  0.003  0.89  0.83  0.95  11.85  0.001 
Insomnia 9,479  21.4 6,287 20  4.50  0.034  0.92  0.85  0.99  4.22  0.040 
Short sleep duration 9,474  25.9 6,287 32.6  83.23  < 0.001  1.56  1.45  1.68  139.00  < 0.001 
Poor mental health 9,449  56.9 6,287 49.5  83.12  < 0.001  0.74  0.69  0.79  83.30  < 0.001 
Plans to continue attending college 9,480  41.6 6,287 41.4  0.05  0.823  1.26  1.17  1.35  40.95  < 0.001 

Note. HTPs: heated tobacco products; OR: odds ratio. 
a p-values were calculated by performing the χ2 test. 
b ORs were adjusted for age, sex, school, and school type (junior/senior). 
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differences in visual and neurological processing preferences. 
Furthermore, among junior high school students, the prevalence of 

smoking-related behaviors in the 2021 survey was similar to that in the 
2017 survey, which used similar paper-based methods (Kuwabara et al., 
2020). The prevalence of current alcohol consumption was also less than 
half of that in 2017 (Otsuka et al., 2021). Additionally, the prevalence of 
skipping breakfast was 14.7 % in 2017—significantly lower than the 
current result (Otsuka et al., 2021). A previous nationwide school-based 
study reported a decline in the prevalence of adolescent smoking and 
alcohol consumption (Otsuka et al., 2021). However, considering sleep- 
related behaviors, the prevalence of short sleep duration and insomnia 
symptoms increased since 2017 (Otsuka et al., 2021). The percentage of 
those with college plans was almost the same as in 2017 (Otsuka et al., 
2021). These past studies have been age-adjusted and weighted. Hence, 
current and past results could not be compared. However, as the present 
findings suggested that students display health-conscious behaviors, 
whether differences can be attributed to the participating population or 
method of administration remains uncertain. 

While our study provides valuable insights into web- and paper- 
based survey differences among Japanese adolescents, it is essential to 
consider the broader context when interpreting our findings, and a 
major consideration relates to generalizability. The low school-level 
response rate in our sample is an important factor in this regard, and 
schools with varying ICT environments and policies regarding survey 
participation may yield different results. Thus, generalizations should be 
made with caution. To enhance the external validity of our findings, 
researchers are urged to replicate our research with larger and more 
diverse adolescent samples. Comparative studies conducted in other 
countries could also provide valuable insights into the generalizability of 
our findings at the global scale. Systematic reviews and meta-analyses 
comparing web- and paper-based surveys targeting adolescents are also 
warranted; for example, there are many studies on adolescent sleep 
problems, and it may be useful to examine these problems by survey 
method. 

Web-based surveys are a desirable alternative to paper-based sur
veys. The present survey had few missing values and data entry errors 
and had easy data transmission for analysis. However, to transition from 
paper- to web-based surveys, the ICT environment in schools in Japan 
must be improved. Until all junior and senior high schools in Japan are 
adequately equipped, schools should be provided with a choice between 
web- and paper-based surveys, to avoid selection bias. In both methods, 
permission from the principals is necessary, and researchers must have 
sufficient communication with them to ensure their cooperation. 

This study had several limitations. First, the survey response rate 
among schools was low, and selection bias should be considered when 
comparing web- and paper-based surveys. However, a cross-sectional 
study in the US found that the estimates obtained using a national sur
vey of college student engagement remained reliable, even with a 5–10 
% response rate and a sample size of over 500 (Fosnacht et al., 2017). 
Thus, low response rates do not necessarily induce bias. Nonetheless, 
future studies should conduct not only paper-based but also web-based 
surveys to continue monitoring adolescents’ lifestyle behaviors while 
keeping in mind the issue of selection bias. Second, the present results 
may have underestimated the unfavorable lifestyle behaviors of ado
lescents, compared with previous results (i.e., healthy-user bias) (Otsuka 
et al., 2021). Reportedly, non-response is associated with a lower so
cioeconomic status, unfavorable lifestyle behaviors, and psychopatho
logical problems (Brownstein et al., 2011; Dunne et al., 1997). A cross- 
sectional survey of Dutch adolescents showed that non-response 
contributed to underestimating various health risks (Cheung et al., 
2017). In web-based surveys, some school principals may be confident 
that their students’ lifestyle behaviors are better than those of students 
from other schools and/or educate students about favorable lifestyle 
behaviors. Third, the same participants did not respond to both the 
paper- and web-based questionnaires. Therefore, whether the survey 
method affected the difference in response contents remains unclear. A 

more optimal design would be providing both surveys to the same 
participants/schools with a small interval period. However, this might 
be difficult, costly, and impractical. Future studies need to increase the 
response rate to ensure participant homogeneity across survey methods. 

5. Conclusion 

These findings suggest that conventional paper-based surveys are 
effective and can reduce selection bias more effectively (vs. web-based) 
in Japanese schools. These results could be useful in developing more 
effective survey strategies. However, the low school-level response rate 
is an emergent issue that undermines nationally representative surveys’ 
validity and reliability. Therefore, strategies to encourage responses 
must be considered. 
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