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The first objective was to review and analyze self-reported measures used for assessing mode and frequency 
of commuting to and from school in youngsters (4–18.5 years old). The secondary objective was to conduct 
a qualitative appraisal of the identified studies. We searched five online databases: PubMed, SportDiscus, 
ProQuest, National Transportation Library, and Web of Knowledge. Four categories of search terms were 
identified: self-report, active transportation, school-aged children and school. Titles and abstracts were reviewed 
to determine whether the studies met the inclusion criteria. The quality of the reporting of the measures was 
assessed using a tailored list. The electronic search strategy produced 5,898 studies. After applying the inclu-
sion criteria, we identified 158 studies. Sixty-three studies (39.8%) specified the question about modes of 
commuting to school. One hundred seven studies (67.7%) directly questioned the study subjects (i.e., children 
and/or adolescents). Twenty studies (12.7%) posed a valid and reliable question. The quality assessment of 
the self-report measures was medium. The self-report measures used in the literature for assessing commuting 
to school tend to be heterogeneous and make difficult interstudies comparisons. Therefore we put forward 
the idea of a standard question designed to elicit reliable, comparable information on commuting to school.
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Active commuting to school, defined as the use of  
active means, such as walking or biking to and from 
school, may have important implications for the health 
of young people. Active commuting to school is an 
opportunity to increase children’s daily physical activity 
(29,31,34,144). Moreover, active commuting to school 
has been positively associated with cardiorespiratory 
fitness levels, especially when biking (34,44,162), and, 
in some studies, with a healthier body composition (91), 
although it remains inconclusive.

Thus there is growing interest in active commuting 
to school, which is reflected in the increasing number of 
scientific studies published over the last several years. 
Some studies have looked into how best to assess modes 
of commuting to school, but there is still no standard 
definition nor tool for assessing and measuring active 
commuting to school (49,91). A child questionnaire 
seems to be the most common method of assessing the 
mode of commuting to school, whereas some studies use 
parents’ estimates of their children´s frequency of walk-
ing or biking to school (49). Similarly, there is a variety 

of ways to determine frequency of active travel. Some 
studies ask about the mode of commuting to school during 
a usual week (17,60,61) whereas others ask about that 
same day (24,62) or usual mode of transport (11,33,43). 
The heterogeneity of research questions and methods 
makes it difficult to compare prevalence between studies 
or to investigate the relationship between active commut-
ing and health-related outcomes, such as fitness levels, 
body composition or metabolic risk factors.

The main aim of this systematic review was to ana-
lyze in detail the self-report measures used for assessing 
modes and frequency of commuting to and from school 
in children, aged 4–18.5 years old. We also appraised 
the quality of reporting self-report measures and identi-
fied issues for measuring commuting to school in future 
research.

Methods

Search Strategy

We searched PubMed, SportDiscus, ProQuest, National 
Transportation Library and Web of Knowledge through 
August 2013. Four categories of search terms were 
identified: self-report, active commuting, school-aged 
children, and school. Specific terms used in the search 
were obtained from previous active commuting to school 
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review studies (118,130), from the subject headings 
(MeSH list) within PubMed, and from the librarians’ 
and researchers´ expertise, and then adapted for each 
database (see Supplementary File 1 for more detail). The 
searching strategy was: [(“Question*” OR “Survey” OR 
“Self-Reported”) and (“Travel” OR “Commuting” OR 
“Commute*” OR “Walkability” OR “Active transporta-
tion”) and (“child*” OR “Adolescent*” OR “Youth” OR 
“student” OR “Pupil” OR “Pupils”) and (“*school*” 
[Title/Abstract])]. In addition to these online databases, 
we also reviewed our own archives of published docu-
ments. All publications in English up to August 2013 
were included.

Selection and Review Process
Once potentially relevant studies were identified, their 
titles and abstracts were reviewed by a member of the 
study team to determine whether they met the following 
inclusion criteria: a) focus on children and adolescents 
aged 4–18.5 years; b) assess active commuting to school 
using a self-reported measure; c) published in a peer-
reviewed journal; d) written in English. We then went 
on to extract the following data from the studies: general 
characteristics of the study (i.e., authors, country and city, 
sample size, gender and age) and specific characteristics 
of the commuting to school self-report measure (See 
Figure 1).

Figure 1 — Characteristics of the Commuting  
to School Self-Report Measure

 1. Commuting to school question

 2. Commuting to school responses

 3. Trip direction

 4. Outcome

 5. Recall period

 6. Type of administration

 7. Reliability

 8. Validity

Any information lacking in the studies was requested 
from the authors by e-mail. The data extracted from a 
random selection of half of the studies was independently 
audited by two researchers of the study team to resolve 
any differences of opinion. Any disagreements were 
resolved through discussion among the research team.

Quality Assessment of the Question

The quality assessment of the question was done on the 
basis of a standardized assessment list (136). The list 
included eight items according to the previously men-
tioned characteristics of the commuting to school ques-
tion. Each item was rated as “1” (it was reported) or “0” 
(it was not reported; see Table 1). A total quality score 
for each study was calculated as the sum of all the items. 
Studies were defined as low quality if their total score 

was four or lower; a score between 5 and 6 was defined 
as medium quality; and 7 or 8 were rated as high quality. 
The internal validity of the quality score was addressed 
by two researchers reviewing a random selection of half 
the studies to resolve any differences of opinion.

Results

Study Selection

The search strategy of the 5 online databases came up 
with a total of 5,898 studies: 121 from PubMed, 70 from 
SportDiscus, 4,924 from ProQuest, 391 from National 
Transportation Library and 392 from Web of Knowledge, 
of which 5,167 remained after discarding duplicates. 
From these 5,167 studies, 148 had titles and abstracts 
which met the inclusion criteria. Ten further studies were 
located through a manual search of our own archives. 
Consequently a total of 158 studies were finally included 
in the review.

Study Settings and Characteristics
The characteristics of the various studies identified are set 
out in Table 2 The studies took place in the United States 
(n = 36, 22.8% studies), Australia and England (n = 17 per 
country, 10.8%), Canada (n = 13, 8.2%), Belgium (n = 7, 
4.4%), United Kingdom and Denmark (n = 5 per country, 
3.2%), New Zealand, Portugal, Ireland and Norway (n = 
4 per country, 2.5%), Brazil, China, Germany and Spain  
(n = 3 per country, 1.9%), Netherland, Philippines, 
Russia, Sweden and Switzerland (n = 2 per country, 
1.3%) and Cyprus, Scotland, Saudi Arabia, Colombia, 
Bosnia and Herzegovina, Slovenia, Finland, Vietnam, 
Nigeria and Iran (n = 1 per country, 0.6%), thus encom-
passing four continents: Europe, America, Africa, Asia 
and Oceania. Seven of the studies were multicentre and 
three failed to name their location.

The sample size differed across studies. The small-
est sample was 17 children, 13–15 years old (79), while 
the largest involved 150,147 participants, 5–14 years 
old (102).

Assessment of Commuting to School 
Self-Report Measure

1. Commuting to School Question As far as 
commuting to school is concerned, 63 studies (39.8%) 
asked the children: “How do you usually go to school?” 
(6,8,9,13,15–18,23,25,28–30,34,36,37,42–44,46,48,52–
54,59–62,65,67,72,77,84,85,89,95,97,99,101–104,106–
108,121,124–126,129,131,132,139,141,143,145,161–
165,169,170) and 93 (58.9%) of the studies mentioned 
that commuting to school was assessed (e.g., “We asked 
children about their mode of commuting to school”; 1, 
3–5, 7, 10–12, 19–22, 24, 26, 27, 31–33, 35, 38, 39, 41, 
45, 47, 50, 51, 55–58, 63, 64, 66, 68–71, 73–76, 78–83, 
86–88, 90, 93, 96, 98, 100, 105, 109, 110, 114–117, 119, 
120, 122, 123, 127, 128, 133–135, 137, 138, 140, 142, 
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146–160, 166–168). Two studies (1.3%) reported the 
exact question and mentioned that commuting to school 
was assessed (14,144).

2. Commuting to School Responses. Responses to 
the “commuting to school” question were reported in 
five different ways: a) modes of commuting to school 
(i.e., by car, on foot, by bicycle; n = 98, 62.1%; 3, 4, 6, 7, 
10–13, 17–20, 23, 25, 29–37, 42–44, 46, 50–53, 58, 59, 
62, 64–70, 72, 73, 76–78, 80, 83, 84, 90, 93, 97–99, 103, 
104, 106–109, 114, 115, 117, 119–129, 131, 132, 137, 
139–141, 143–146, 148, 152–157, 159, 160, 162–164, 
169, 170); b) frequency of commuting to school (e.g., 3 
times per week; n = 5, 3.2%; 16, 61, 71, 96, 161); c) both 
mode and frequency (n = 10, 6.3%; 14, 15, 27, 54–56, 60, 
95, 135, 147); d) duration of commuting (n = 1, 0.6%; 
41) and e) failed to report an answer (n = 44 27.8%; 1, 
5, 8, 9, 21, 22, 24, 26, 28, 38, 39, 45, 47, 48, 57, 63, 74, 
75, 79, 81, 82, 85–89, 100–102, 105, 110, 116, 133, 134, 
138, 142, 149–151, 158, 165–168).

3. Trip Direction. Assessing commuting behavior can be 
based on either the trip to or from school or both. Studies 
either reported commuting mode, frequency, and other 
characteristics of both routes (n = 90, 57.0%; 1, 3–5, 
7–11, 13, 17–20, 23–25, 27–33, 36–39, 45, 48, 50, 51, 
53, 54, 56–59, 62, 65, 68–72, 74, 76, 77, 80, 82–84, 86, 
87, 93, 95, 99, 100, 104, 108, 109, 114, 115, 120, 124, 
129, 132, 134, 135, 137, 138, 140–142, 144, 146–148, 
150, 151, 156, 157, 160, 161, 163–165, 167, 169, 170); 
solely the route to school (n = 58, 36.7%; 6, 12, 14–16, 
21, 26, 34, 35, 42–44, 46, 47, 52, 55, 60, 61, 63, 64, 67, 
73, 75, 81, 85, 88–90, 96–98, 101–103, 105–107, 116, 
117, 119, 121–123, 126–128, 131, 133, 139, 143, 145, 
149, 152–155, 159, 162); the route from school only (n 
= 1, 0.6%; 125); or did not report any route information 
(n = 9, 5.7%; 22, 41, 66, 78, 79, 110, 158, 166, 168).

4. Outcome. Most studies reported the prevalence of 
commuting to school (n = 144, 91.1%), although these 
were expressed in different ways (e.g., percentage by 
commuting mode, percentage of active versus passive 
travel). The percentage of commuting by modes was 
reported in 51 studies (32.3%; 5, 13, 16, 17, 20, 22, 
29–32, 34, 35, 43, 44, 46, 47, 56, 59, 62, 64–67, 73, 75, 
84, 90, 104, 106, 107, 116, 117, 121, 126–128, 131–133, 
141, 148, 149, 152–155, 157, 159, 160, 164, 166). The 
percentage of active commuters to school (without 
specifying the mode) was reported in 12 studies (7.6%; 
58, 60, 76, 82, 93, 101, 108, 122, 147, 148, 152, 156) . 
The percentage of active modes of commuting to school 
stratified by mode was reported in 7 studies (4.4%; 12, 
19, 23, 57, 103, 120, 158); the percentage of modes of 
commuting to and from school separately was reported 
in 12 studies (7.6%; 36, 39, 45, 68, 72, 86, 87, 124, 142, 
163, 168, 169); the percentage of mode of commuting 
without specifying the trajectory to or from school was 
reported by 18 studies (11.4%; 3, 4, 6, 7, 15, 18, 33, 41, 
52, 77–79, 98, 102, 110, 115, 129, 145); the percentage 
of active and passive commuting to and from school was 

reported by 7 studies (4.4%; 36, 109, 114, 123, 124, 140, 
165), and the percentage of active commuting to and 
from school was reported by 7 studies (4.4%; 9, 25, 50, 
51, 80, 138, 161).

5. Recall Period. With regard to the recall period, 
the terms usual, normal, typical and habitual were 
compiled as usual. Sixty-five studies (41.1%) 
asked for usually (6,8,12,14,20,23,25,28–35,42–
4 4 , 4 6 , 5 3 , 5 7 , 5 8 , 6 1 , 6 5 , 6 7 , 8 4 , 8 5 , 9 0 , 9 3 , 9 6 –
9 9 , 1 0 1 , 1 0 2 , 1 0 5 , 1 0 9 , 1 1 5 – 1 1 7 , 1 2 0 –
129,131,137,139,141,143,145,152,154–157,160,16-
2,165,168). Other recall periods were a week (n = 10, 
6.3%; 14–16, 18, 19, 59, 69, 76, 138, 150), that day or 
today (n = 9, 5.7%; 24, 62, 68, 70, 106, 107, 119, 133, 
144), the past week (n = 8, 5.0%; 5, 9, 27, 45, 60, 95, 132, 
161), a typical week (n = 7, 4.4%; 7, 17, 74, 89, 100, 108, 
147) and yesterday (n = 7, 4.4%; 35, 36, 66, 104, 144, 163, 
164). The less frequent recall periods were previous 3, 5 
or 7 days (n = 4, 2.5%; 10, 71, 72, 135), during season 
(n = 4, 2.5%; 13, 22, 54, 56), during 5 or 6 days (n = 2, 
1.3%; 77, 151), the past 12 month (n = 2, 1.3%; 10, 48), 
a normal day (n = 2, 1.3%; 169, 170) a week day (n = 
1, 0.6%; 110), every weekday (n = 1, 0.6%; 148), this 
morning (n = 1, 0.6%; 52) and an average school week (n 
= 1, 0.6%) (80). Finally, 3 studies (1.9%) reported several 
record periods (14,35,144) and 37 studies (23.4%) did 
not refer to the period in any way (1,3,4,11,21,26,37–
39,41,47,50,51,55,63,64,73,75,78,79,81,82,86–
88,103,114,134,140,142,146,149,153,158,159,166,167).

6. Type of Administration. One hundred fifty of 
the studies (94.9%) involved written questionnaires, 
while just 6 (3.8%; 4, 10, 22, 28, 67, 73) relied on an 
interview and 2 (1.3%; 31, 146) did not reveal how it 
was conducted. One hundred seven studies (67.7%) 
asked the question directly to the child and/or adolescent 
participants (3–10,12–19,23,27,29,30,32–37,39,41–
45,47,48,50,51,54,57–61,64,65,68–73,75–79,82–
90,97,98,102,104–106,109,114–117,119–121,125–
129,131–133,138–141,143–145,148–152,154,155,158–
162,164,165), 14 (8.9%) to the parents and children or 
adolescents together (1,11,24,26,52,62,63,67,74,96,1
07,134,153,163), thirty (18.9%) to the parents alone 
(20,22,25,28,38,46,53,55,56,80,93,95,99,100,103,108, 
122–124,135,137,142,147,156,157,166–170) and 5 
(3.2%) to a member of the household (21,66,81,101,110).

7. & 8. Reliability & Validity. As far as the validity and 
reliability of the self-report method, 20 studies (12.7%) 
reported using valid and reliable questions (8,39,41,42,50–
52,59,62,68–70,74,104,107,123,129,137,164,169), 18 
studies (11.4%) used reliable questions (7,9,13,26,36,5
5,56,60,80,83,84,88,100,116,131,143,147,170) and 14 
(8.9%) used valid questions (5,17,35,38,46,47,54,75,78
,135,148,150,151,159).

Fourteen studies reported values for reliability (13
,52,60,62,68,69,84,88,100,107,123,131,147,170). The 
reported reliability measurements were concordance 
(ranking from 74% to 97.5%), kappa (0.60–1.00), 
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agreement (73–98%), correlation coefficient (0.93), 
interclass and intraclass correlation test (0.70), Spearman 
(0.82–0.95) and ICC (0.68–0.99).

Eight studies reported values for validity 
(5,47,52,62,68,69,107,123). The reported validity 
measurements were concordance (ranking from 74% to 
97.5%), Kappa (0.28–0.910) and agreement (88.4%). In 
addition, some studies mentioned the measurement used 
for obtaining the reliability (8,9,39,41,42,50,51,55,56,70
,74,80,129,137,164,169) and validity (8,38,39,41,42,46,
50,51,54,70,74,129,135,137,148,150,151,159,164,169), 
although they did not report these values.

Quality Assessment of the Question

The quality appraisal rated 36 studies (22.8%) high 
reporting quality (score of 7 and 8; 7, 8, 13, 17, 35, 36, 
42, 46, 50–52, 54, 56, 59, 60, 62, 68–70, 74, 80, 83, 84, 
104, 107, 123, 129, 131, 135, 137, 143, 147, 148, 164, 
169, 170), 8 of which scored the highest mark possible. 
One hundred studies (63.3%) were rated as medium 
reporting quality (scores of 5 and 6; 3–6, 9–12, 14–16, 
18–20, 23–26, 28–34, 37, 39, 41, 43–45, 47, 48, 53, 55, 
57, 58, 61, 64–67, 71–73, 75–78, 85, 88, 90, 93, 95–103, 
106, 108, 109, 114–117, 119–122, 124–128, 132, 133, 
138–141, 144, 145, 150–157, 159–163, 165) and 22 
studies (13.9%) as low reporting quality (scores of 4 and 
below; 1, 21, 22, 27, 38, 63, 79, 81, 82, 86, 87, 89, 105, 
110, 134, 142, 146, 149, 158, 166–168). The individual 
items that were reported most often were the “commuting 
to school” question, the type of administration and out-
come (100.0%, 99.4% and 94.9% of the studies reported 
them respectively). The individual items that showed a 
lower quality were validity and reliability (21.5% and 
24.1% of the studies reported them respectively).

Discussion
We identified a total of 158 studies that assessed modes 
of commuting to and from school with a self-report 
measure. The research questions used across studies 
were heterogeneous. The main results revealed that: 
a) more than half of the studies used an exact question 
about commuting to school; b) the most frequently used 
question referred to a recall period “usually” and for 
both trip directions (routes to and from school); c) most 
of the studies used children/adolescent questionnaires; 
d) the results were most often percentages of modes of 
commuting to school and percentage of active commuting 
to school; e) only a few studies used valid and reliable 
questions. Most of the studies were evaluated as being 
of medium reporting quality.

Less than half the studies posed a direct question 
for assessing modes of commuting to school, very often, 
“How do you usually travel to school?” Most of the 
studies gave the answers to this question (i.e., by car, on 
foot, by bicycle) without reporting the frequency (i.e., 3 
times per week by car). The combination of mode and 
frequency would of course provide fuller information and 

so compilers of these questionnaires should pose a com-
plete and precise question and answers -concerning both 
mode and frequency- to guarantee an assessment that is 
both categorical (mode) and continuous (frequency) and 
facilitate replication and comparisons between studies.

The recall period usually was the most reported 
in the questionnaires. This question may well provide 
information about routine journeys to and from school, 
but it might not capture multimodal trips. Another recall 
period asked for was a specific day (yesterday, today). 
This may be more precise but might introduce a bias in 
the results by classifying a participant as active or passive 
on the basis of the mode used that day, which might be 
different from their usual mode of commuting to school. 
Other recall periods were a typical week or the past week. 
Questions with longer recall periods might be more dif-
ficult for young participants to complete.

The trip direction to school was asked for in more 
than half the studies. Presumably, some of the studies 
that only reported one of the trajectories might in fact 
have assessed both routes. Studies should indicate clearly 
in their methods section the routes they are measuring. 
Only one study assessed the correlation between the 
results going to and coming from school, reporting high 
correlations (160).

Most of the studies used a questionnaire for their self-
report measure. In more than half the studies, children and 
adolescents completed the questionnaires independently. 
A couple studies showed that children’s answers concur 
with those of their parents (62,107).

Percentage of commuting to school by mode was the 
most common outcome used, thus allowing researchers 
calculate percentages of active versus passive partici-
pants. This dichotomous variable occurs frequently in 
the scientific literature (40), although there is still no 
complete agreement on dichotomizing active versus 
passive. Public transport is classified as passive trans-
port but children still need to walk to reach the bus 
stop (112,113). There is evidence that commuters who 
use a car to travel to and from school show a lower 
VO2max than those who rely on other modes of com-
muting (162), but the distinction between active, pas-
sive or “mixed transport” commuters remains undecided 
(46). Two review studies on active commuting to school 
concluded that a standard definition and measurement 
of commuting to school should be addressed in future 
studies (91,130).

Another type of result concerns the number of active 
or passive journeys per week (0–10 trips; 62). The use 
of this continuous variable might allow us to run more 
suitable statistical analyzes. The results might be inter-
preted in detailed terms of more active and less active 
participants instead of merely active versus passive. 
Moreover, the continuous variable may be categorized as 
a dichotomous variable, although there is still no consen-
sus regarding the cut-off point for dichotomizing active 
versus passive. A study from the USA on the program 
Walk To School used 3 active journeys per week as the 
cut-off point (2).
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Validity and reliability are important issues 
(92,94,111). In the current systematic review, only 33.0% 
of the studies indicated that the question used was valid, 
reliable or both. More efforts should be made to assess 
and report commuting to school with valid and reliable 
instruments. A standard question to assess commuting to 
school should be formulated in different languages and its 
validity and reliability should be addressed (i.e., compar-
ing children´s reports about their mode of commuting to 
school with their parents’ reports, a direct observation 
(130) or accelerometry (6,19) assays).

Quality Assessment of the Question

The majority of the studies identified were rated as being 
of medium reporting quality. Validity and reliability were 
the least reported items. The highest rating was reserved 
for the studies providing each of the identified items 
(Table 1), which is an important premise for the replica-
tion and comparison of studies in the literature. The items 
“validity” and “reliability” should always be indicated in 
the Methods or Results section.

Standardizing Commuting to School  
Self-Report Measure

Given our review of previous self-report methods used 
in the active travel to school literature, we put forward a 
standard form to allow comparability between studies. 
The assessment should afford the following characteris-
tics: a complete and precise question and answer about 
commuting to school, asking about both trip direction to 
school and covering the whole school week (Monday to 
Friday). It should ask about both the mode (i.e., on foot, 
by bicycle, by car, by motorcycle, on the bus, and others) 
and the frequency for each mode. Students should fill 
in the questionnaire first thing every weekday morning 
with their teacher’s help. At every morning session the 
students complete the mode used to go back home the 
previous day and the mode to school that morning. Doing 
so would provide the number of active and passive trips 
per week (from 0 to 10).

This method also lessens the risk of recall bias or 
incomplete questionnaires. The outcome of this ques-
tionnaire is a continuous variable regarding the number 
of journeys per week, which can be categorized in other 
values such as the number of active journeys per week, 
number of active journeys on the trip direction to school, 
a dichotomous active versus passive variable.

Strengths and Limitations

To our knowledge this is the first systematic review of 
self-reported methods focused on assessing modes of 
commuting to school used by school-aged children and 
adolescents from 4 to 18.5 years. The large number of 
studies included in our review (n = 159) also allowed us 
to draw broad conclusions which resulted in our recom-
mendations for a standard self-report method.

Our review has some limitations. We may still have 
missed some relevant evidence due to poor indexing in 
some databases or indexing in databases not selected for 
the review process. Finally, the lack of assessing of the 
quality of evidence is other limitation.

In addition, we found some weakness of the avail-
able evidence. One limitation is the relative scarcity of 
methodological details reported in studies, including, for 
example, the “commuting to school” answer or the tra-
jectories to and from school. Other limitation is that self-
reported travel modes may be subject to social desirability 
bias, especially in the context of intervention studies. In 
addition, there is a lack of criterion measure against which 
self-reported commuting could be compared especially 
when children cycling (i.e., accelerometers).

Conclusions
Our appraisal found the reporting of self-report measures 
for commuting to and from school was heterogeneous and 
only a few studies presented a reliable and valid ques-
tion. Overall, there was medium quality reporting of the 
self-report measure. The heterogeneity and incomplete 
reporting of the commuting to school measure makes 
comparison between studies and between behavior and 
health outcomes, such as body composition, metabolic 
risk factors or fitness levels, difficult. This in turn prevents 
firm conclusions being drawn and inhibits the implemen-
tation of effective strategies to increase the rate of active 
commuting to school among the young population.

We provide a standardized self-report measure and 
suggest a standard set of results to report which we hope 
will provide a common instrument in this research area 
and thus make it easier to replicate and compare studies. 
The proposal questionnaire includes a generic question 
that assesses the usual commuting to and from school 
(i.e., how do you usually go to/go back from school?) and 
a specific question that assess each trip during one week 
(i.e., how do you go to/go back from school this week?). 
The commuting to school responses is, in both questions: 
walking, cycling, car, motorcycle, bus and other.
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