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Background: The purpose of the present study was to examine and compare physical activity (PA) in an
Italian sample of adolescents, measured by a self-reported questionnaire and accelerometer.

Methods: A total of 301 adolescents (aged 15-16) were investigated in this cross-sectional study from
December 2011 to May 2012. They completed the questionnaire and wore an accelerometer for 7 days.
Body weight, height and waist circuamference (WC) were measured.

Results: Far fewer youths significantly met the international PA guidelines based on objective measures of
moderate-vigorous physical activity (MVPA), compared to self-reported (4.0% vs. 43.9%), with significantly
higher percentage of males than females (7.9% vs. 1.1%, P=0.003 by the accelerometer, and 52.0% vs.
37.9%, P=0.002 by the questionnaire). A low level of agreement was observed (r=0.319; P<0.000) between
the questionnaire and the accelerometer data for MVPA. Bland-Altman plots illustrated the difference
between the two methods (MVPA by accelerometer and by questionnaire) and showed that the mean
difference was 39.2 and 95 % limits of agreement were 117 and —38 min/day.

Conclusions: Very few adolescents met international PA recommendations, with boys being more active
than girls, while nearly half of the participating adolescents were active according to questionnaire data.
Considerable differences were observed between accelerometer and self-reported questionnaire when
MVPA was measured. This suggests that the two methods were not equivalent for the measurement of PA in

adolescents.
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Introduction

Physical activity (PA) is defined as any body movement
produced by skeletal muscle contraction that results

in caloric expenditures (1) and includes competitive or

recreational sports, exercise, active hobbies (including
playing), walking, cycling and some daily life activities
as household chores (2). PA benefits the physical,
psychological, social and cognitive health of children and
youths (3,4); it increases, in fact, cerebral blood flow and
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circulating levels of norepinephrine and endorphins, which
affect positively mood, self-confidence and concentration,
and at the meantime moderate anxiety, stress and anger.
Cognitive development, skill acquisition and behavior are
also positively affected (5). PA behaviors established in
youth are likely to be kept also in adulthood (6).

Young people nevertheless spend much of their free time
sedentarily and lots of them do not meet current public
health recommendations in terms of PA (7). Guidelines
commonly recommend 60 minutes of moderate-vigorous
physical activity (MVPA) as a daily minimum (7 days a
week) for school-age children and adolescents (8,9).

In the scientific literature, several methods or techniques
are reported to assess PA in children and adolescents.
Subjective measures such as self-reports are usually used in
epidemiological studies, while accelerometers are often used
in health-related research to assess objective PA in free-
living conditions (10).

Accelerometers currently represent the most accurate,
inexpensive and reliable method to measure objectively
both the amount and intensity of PA, as well as the
amount of sedentary behavior (11); however, GTM1 and
AM7164 accelerometers cannot be worn in some situations
such as when swimming, they do not manage to detect bike
riding, and they cannot differentiate between going up
stairs with or without carrying a load (12).

Various studies reported low-to-moderate correlation
between self-reported and accelerometer-measured PA
among youth people (13-16). This may be explained by
differences in the methodologies used to reduce, process
and analyze accelerometer data (17).

In Italy, the international cut-off point is used for
children and adolescents that reach the recommended PA
levels, as endorsed in the global recommendations of World
Health Organization (WHO) on PA for health (8). The
national data collected from 2010 to 2013 show that 43%
of children and adolescents (6-17 years) meet the WHO
recommended PA levels, with a higher percentage of boys
(46%) being physically more active than girls (44%) (18).

According to estimates for 2010 year, reported in WHO
global recommendations on PA for health, PA levels in
Italian adolescents (defined as aged 11-17 years in relation
to WHO data) differ widely from the national reported
results, with only 8.2% meeting WHO recommendations
for PA levels. However, the general trend of a greater
number of boys being physically active than girls (9.0% and
7.4%, respectively) is consistent in the two datasets (8).

The purpose of the present study was to examine
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PA in an Italian sample of adolescents, as measured by
two different methods: self-reported questionnaire and
accelerometry.

We present the following article in accordance with
the MDAR reporting checklist (available at https://
pm.amegroups.com/article/view/10.21037/pm-20-91/rc).

Methods
Sample

This research falls within the framework of the cross-
sectional ALTADO study, that aimed to analyze and examine
in depth the prevalence of overweight and obesity in Italian
adolescents in relation to their food habits and lifestyle
(19,20).

The study was carried out on a representative sample of
adolescents (15-16 years of age), living in the Lazio region
(Central Italy) and attending the second class of randomly
selected public and private High Schools, present in a list
provided by the Education Office of the Lazio Region.
Twenty-one secondary school classes were recruited
(i.e., a total number of 11 high schools and a number
of 10 technical/professional training schools). Cluster
sampling was performed according to WHO cluster survey
methodology (21), with classes taken as sampling unit, as
reported in a previous study (22). A total of 367 students
were enrolled and wore the accelerometer. A number of
66 participants were excluded from analysis because they
reported a non-valid number of days with PA measured
by accelerometer. Overall, 301 adolescents (127 males and
174 females) were investigated in the study.

Data collection was performed from December 2011
to May 2012. The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013). The
study was approved the Ethical Committee of the National
Research Institute on Food and Nutrition (CRA-ex INRAN
prot.0003288/01.11 Rome 04/07/2013) and informed
consent was taken from parent or legal guardian of the
participants.

Anthropometric measurement

Weight and height measurements were made by trained and
standardized staff, according to WHO recommendations (23).
Height was measured to the nearest 0.1 cm by a stadiometer
SECA 214 (Hamburg, Germany), with the subject without
shoes and standing up, with weight equally distributed on
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feet, head in the Frankfurt plane and the back of the head,
buttocks and heels (if possible) in contact with the vertical
board. Weight was measured to the nearest 50 g by an
electronic scale SECA 872™ (Hamburg, Germany), with
the subject in fasting condition (or after a light breakfast) and
after emptying the bladder. Waist circumference (WC) was
measured to the nearest 0.1 cm in triplicate by a metric tape
(SECA 201). The average of three measurements was used.

Body mass index (BMI) was calculated as weight in
kilograms divided by the square of the person’s height in
meters (kg/m’). In order to categorize adolescents ponderal
status, BMI values were compared to those reported in
the international reference tables, recommended by the
International Obesity Task Force (IOTF), which are specific
for age and sex (24).

PA measured by accelerometer

Adolescent PA was measured by an ActiGraph
accelerometer, positioned on the right side fastened to the
waist by an expandable belt. The tool detects movements
made according to the vertical axis and determined by the
combined function of movement frequency and intensity.
The data were recorded in one time interval, known as
the epoch length, and are expressed in “counts”. Each
count represents the quantity and the amplitude of the
accelerations collected in each time interval. In this study,
two ActiGraph uniaxial accelerometer models were used:
GTM1 and AM7164, as both provide similar results for the
classification of subjects in various levels of PA when the
Iminute recording time interval is applied (25). We used
uniaxial accelerometers, because previous research observed
no differences in measurement of PA by uniaxial or triaxial
accelerometers in population studies, and hence both of
them are suitable for being used in such studies (26,27).

For a reliable assessment data were collected for
7 consecutive days, 5 weekdays and 2 days on weekends (28),
except during water sports and bathing because the
ActiGraph is not waterproof. A valid day was defined as a
day with 10 or more hours of wear time; a valid participant
was defined as a person with at least 4 valid days (29), so
the inclusion criterion of at least 4 valid weekdays and
1 weekend day of 10 valid hours of combined data, was
chosen to maximize data retention for analysis and to
enhance the reliability of the presented results. The data
files obtained through the accelerometers were retrieved
by the MAHUffe program (ActiLife software versions
3.7) and allowed to evaluate, for each subject, the time (in
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minutes per day) spent in the different categories of PA
intensity, as an average over the 7-day measurement period.
In this study, the average was calculated as average of valid
monitored days (average of possible 4 to 7 monitored valid
days per participant).

Participants took notes of the duration and schedule time
of all MVPAs which did not allow wearing an accelerometer
(such as swimming, or other sport activities which could
damage the tool), on the dedicated diary, received together
with the accelerometer. Duration time (in minutes) were
added to the MVPA minutes recorded by the accelerometer.

Light physical activity (LPA) has been defined for the
range of 100-1,951 counts per minute, moderate activity by
intensity between 1,952 and 5,725 counts per minute, and
vigorous activity for more than 5,725 counts per minute (30).
Because the time spent performing vigorous activities was
very short, it was considered a unique variable, including
both minutes of moderate and vigorous PA. Total physical
activity (TPA) is the sum of MVPA and LPA. Participants
were classified as active above 60 minutes/day of time spent
in MVPA, according to the recommendations for PA (8).

PA measured by questionnaire

A self-administered questionnaire (see lifestyle questionnaire
ALIADO file; https://cdn.amegroups.cn/static/public/pm-
20-91-1.doc) was completed by adolescents in classroom at
school. The participants were asked to provide estimates
of the time they spent in structured PA such as doing sport
(Physical Education classes included), and in unstructured
PA, such as cycling, playing football, jogging, dancing,
etc. Information was retrieved about how many times a
week, how long each time and if the PA was amateur or
competitive sport. The reported values by domain were
summed to get TPA from the questionnaire. Average daily
values were calculated for each domain of PA, so that they
were comparable to the MVPA accelerometer data.

Statistical analysis

The descriptive analyses were presented as means =
standard deviations for quantitative variables, and as
percentages for categorical variables. One-way analysis of
variance (ANOVA) with the Student-Newman-Keuls post
hoc test for quantitative variables and Chi-square test for
categorical variables were conducted to investigate the
association between gender, weight status and type school.
Comparison between the two methods (self-report and
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Table 1 Study sample characteristics (means + standard deviation and %)

Variables Males (n=127) Females (n=174) Overall (n=301) P
Age (years) 15.8+0.5 15.7+0.5 15.7+0.5 0.012°
Weight (kg) 67.6+15.4 57.8+10.1 61.9+13.5 <0.001°
Height (cm) 173.5+6.4 162.1+6.6 166.9+8.6 <0.001°
BMI (kg/m?) 22.4+4.6 22.0+£3.5 22.1+4.0 0.376°
WC (cm) 76.9+10.7 70.1£7.5 73.0+9.6 <0.001°
WtHR (cm) 0.44+0.06 0.43+0.05 0.44+0.05 0.094°
Weight status (%)

Obese 10.2 4.0 6.6 0.037%

Overweight 18.9 13.8 15.9

Normal weight 62.2 76.5 70.5

Underweight 8.7 5.7 7.0
Type of school (%)

High school 61.4 73.6 68.4 0.025%

Technical/professional training 38.6 26.4 31.6
School municipality (%)

Metropolitan 56.7 60.3 58.8 0.526%

Non metropolitan 43.4 39.7 41.2

§, comparison between males and females based on one-way ANOVA; 8 comparison between males and females based on Chi-square
test; statistical significance is expressed as P<0.05. BMI, body mass index; WC, waist circumference; WtHR, waist-to-height ratio;

ANOVA, analysis of variance.

accelerometer) were done using Sperman’s rank correlation
coefficients (rho).

Bland-Altman analysis (31) was used to visualize the
agreement with 95% limits between the questionnaire and
accelerometer.

For all the tests, P values <0.05 were considered to
be statistically significant. All statistical analyses were
performed using MedCalc Software version 19.4.0 for
Windows.

Results

Study sample details are reported in 7able 1. The percentage
of females in the sample exceeded that of males (57.8%
vs. 42.2%). Participants were 15.7+0.5 years of age and
had weight 61.9+13.5 kg, height 166.9+8.6 cm, BMI 22.1+
4.0 kg/m’, WC 73.0£9.6 cm and waist-to-height ratio
(WtHR) 0.44+0.05. The prevalence of overweight/obesity
was 22.5% with higher and significative values in males than

© Pediatric Medicine. All rights reserved.

females (29.1% vs. 17.8%; P=0.037).

The percentages of students who attended high
school was higher than those who attended technical
and professional training institutes (68.4% vs. 31.6%)
with significant differences between females and males
(respectively, 73.6% wvs. 61.4%; P=0.025). Also, there were
no substantial differences between gender in the variable
school municipality.

In the 7able 2, PA measures from objective and self-
reported variables for gender, weight status and type of school
are presented. When TPA, LPA and MVPA were measured
by accelerometer, significant differences emerged between
genders, with values higher for males than females (305.1 vs.
278.5 min/day, P=0.001 for TPA; 275.1 vs. 257.3 min/day,
P=0.013 for LPA and 30.0 vs. 21.2 min/day, P=0.001 for
MVPA). Significant differences in LPA were measured
by accelerometer for weight status, with means higher
in overweight/obese participants than in under/normal
weight (279.1 vs. 260.6 min/day; P=0.030), and for type of
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(questionnaire)

0.490

61.6+46.0

0.0078  65.2+39.2 [37]

64.0+41.4 0.004* 66.3+41.3 56.3+41.2

58.1+40.0

72.2+42.2

PA, minute/day

P from one-way ANOVA; *, statistical significance is expressed as P<0.05. PA, physical activity; TPA, total physical activity; LPA, light physical activity; MVPA,

moderate-to-vigorous physical activity; ANOVA, analysis of variance.
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Table 3 MVPA according to recommended by guidelines (>60 min/day)

Measurement Males (%) Females (%) Overall (%) P

Objective 7.9 1.1 4.0 0.003*
(accelerometer)

Self-report 52.0 37.9 43.9 0.015*
(questionnaire)

P from Chi-square test; *, statistical significance is expressed as
P<0.05. MVPA, moderate-to-vigorous physical activity.

school with values higher in students attending technical
and professional training institutes than students attending
high School (respectively, 303.2 vs. 283.5 min/day, P=0.016
for TPA and 280.4 vs. 257.6 min/day, P=0.003 for LPA).
No significant differences were observed in MVPA and
TPA. Concerning PA, as reported in the answers to the
questionnaire, there were significant differences only for
gender, with means higher in males than females (72.2 vs.
58.1 min/day, P=0.004).

Table 3 shows the attainment of the recommended
MVPA guidelines (>60 min/day). Far fewer adolescents met
the international PA guidelines based on objective measures
of MVPA compared with self-reported (4.0% vs. 43.9%),
with significantly higher percentage of males than females
(7.9% vs. 1.1%, P=0.003 by the accelerometer and 52.0%
vs. 37.9%, P=0.015 by questionnaire).

In addition, when MVPA of two methods were compared
a low level of agreement was observed (r=0.319; P<0.000)
between the questionnaire and the accelerometer. Sub-
group analysis by sex, weight status and type of school
showed similar low correlations with high coefficient for
students attending high school (r=0.353; P<0.000) and very
low coefficient for student attending technical/professional
training (r=0.186; P=0.071) (Table 4).

Results for the Bland-Altman plots illustrated
the difference between the two methods (MVPA by
accelerometer and by questionnaire) and showed that the
mean difference was 39.2, and 95% limits of agreement
were 117 and -38 min/day (Figure I).

Discussion

This study examined PA in an Italian sample of adolescents
measured by two different methods: accelerometry and
self-reported questionnaire. Insufficient daily MVPA
(30.0 min/day) was found in adolescents, and only 4%
of them could be considered active with respect to the
guideline recommendations for PA (8). The values obtained

Pediatr Med 2021;4:11 | http://dx.doi.org/10.21037/pm-20-91
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Table 4 MVPA: Sperman’s rho coefficient correlation for the questionnaire vs. accelerometer

Sample N Variables Sperman’s rho coefficient 95% Cl P

Overall sample 301 Questionnaire vs. 0.319 0.2-0.4 <0.000

Males 1g7 ~ Accelerometer MVPA 0.275 0.1-0.4 0.002
(min/day)

Females 174 0.299 0.2-0.4 0.000

Under/normalweight 233 0.288 0.2-0.4 <0.000

Overweight/obese 68 0.332 0.1-0.5 0.006

High school 206 0.353 0.2-0.5 <0.000

Technical/professional training 95 0.186 -0.02-0.4 0.071

MVPA, moderate-to-vigorous physical activity.

T 250 |- studies (32-34). The results regarding gender might be

o

E partly explained by biological factors, as the strength

£ 200 - . .
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£ 150 |- adolescence because of variance in the biochemical nature
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g e +1.96 SD and structure of muscle cells upon male sex hormones (35).
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_g 390 in PA is, in fact, influenced by social subjective norms
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o time recommendations (e.g., TV time <2 h/day) as parents

S -50 . . . .

g prefer their male children do physical activities and do not

5-100|, . | . . encourage girls to do so (36,37).

0 50 100 150 200
Average of the questionnaire and accelerometer (min/day)

Figure 1 Bland-Altman plot of the difference versus the average of

questionnaire and accelerometer.

from self-reported questionnaires were higher (72.2 min/day
and about 44% of participants resulted active according to
recommendation). The study of Leblanc and Janssen (3)
also examined the relationship between accelerometer
and self-reported measures of MVPA in a large and
representative sample of American youths, and observed
that MVPA was over-reported for at least 5 min/d by two-
thirds of the participants. These results were confirmed
and synthesized in a systematic review, where low-to-
modest correlations were found between self-reported and
accelerometer measured PA and self-reported measures
overestimating activity in children and youths (14).

In addition, we observed that boys are more active in
TPA, MVPA and LPA by accelerometer, and in PA by
questionnaire than girls. The higher activity levels in the
boys under analysis in our study is consistent with previous

© Pediatric Medicine. All rights reserved.

In our study, under/normal weight participants were
more active in MVPA than their overweight/obese
peers, but less active in LPA and TPA according to the
accelerometer, and more active in PA according to the
questionnaire. These results are similar to previous studies
that observed how overweight/obese adolescents spent less
time in MVPA compared to under/normal weight peers
(38-40).

This study found a low level of agreement and
considerable differences between accelerometer and self-
reported questionnaire to measures PA in line with previous
studies (13-16). Potential misreporting in the questionnaire
might derive from the fact that most daily activities are
irregular and significant breaks or rest periods might occur.
This may contribute to inaccurate recall and significant
overestimation of the real amount of time spent on daily
activities (41). In addition, PA recall is a complex process,
influenced by (I) social desirability bias (e.g., greater PA
is recalled because it may be viewed more favorably by
others), (II) recall bias (e.g., the respondent is unable to
accurately recall PA levels), and (III) a misunderstanding
of movement intensities (13,42). In addition, adolescents

Pediatr Med 2021;4:11 | http://dx.doi.org/10.21037/pm-20-91
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practice many unstructured PA such as spontaneous play,
which is difficult to recall and quantify accurately (43).
Colley ez al. also suggested that some items of questionnaire
may not be suitable to capture PA that is correspondent in
intensity to accelerometer-measured-MVPA exclusively
and may include PA which can be classified as LPA by the
accelerometer (44).

This study has nevertheless some limitations. First,
current research is a cross-sectional observational study
which prevents causal inference accelerometers. Second,
GTIM and AM 7164 ActiGraph cannot detect some
activities, such as cycling, swimming, rowing, and upper
body resistance training, but although the amount of
minutes reported in the diary (as specified above) were
added to the MVPA recorded by the accelerometer, they
may have underestimated PA in the participants involved
in this research. Third, the questionnaire used in this study
was rather simple, was borrowed from a previous project
and was not specifically designed for our study. For a more
detailed questionnaire, other measures describing PA
behavior, such as measures for assessing specific types of PA,
should be used.

The strengths of our study lie in the sample
representativeness of the studied population of 15-16 years
old adolescents. Moreover, anthropometric variables were
measured and not self-reported by the participants.

Conclusions

In conclusion, this study found that according to data
recorded by accelerometery, very few adolescents met
international PA recommendation, with boys being more
active than girls; while according to the questionnaire data
nearly half of the adolescents were active. In addition,
within the framework of analysing how MVPA minutes
can be recorded by the two different methods (i.e.,
accelerometery and self-reported questionnaire), the current
survey shows considerable differences and disagreement in
time spent on MVPA. This outcome suggests that these two
methods were not equivalent for the measurement of PA in
adolescents.

Acknowledgments

The authors gratefully thank the teachers, adolescents and
families who participated in this study.

Funding: Funding for this study was made possible by the
financial support of the Italian Ministry of Agriculture,

© Pediatric Medicine. All rights reserved.

Page 7 of 9

Food and Forestry (MIPAAF, D.M.7105 of 29/03/2010).

Footnote

Reporting Checklist: The authors have completed the MDAR
reporting checklist. Available at https://pm.amegroups.com/
article/view/10.21037/pm-20-91/rc

Data Sharing Statement: Available at https://pm.amegroups.
com/article/view/10.21037/pm-20-91/dss

Peer Review File: Available at https://pm.amegroups.com/
article/view/10.21037/pm-20-91/prf

Conflicts of Interest: Both authors have completed the ICMJE
uniform disclosure form (available at https://pm.amegroups.
com/article/view/10.21037/pm-20-91/coif). The authors
have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. The study was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013). The study was approved the Ethical
Committee of the National Research Institute on Food
and Nutrition (CRA-ex INRAN prot.0003288/01.11 Rome
04/07/2013) and informed consent was taken from parent
or legal guardian of the participants.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Caspersen CJ, Powell KE, Christenson GM. Physical
activity, exercise, and physical fitness: definitions and
distinctions for health-related research. Public Health Rep
1985;100:126-31.

2. US Department of Health and Human Services. Review
of the Science: Health Outcomes Associated with Physical

Pediatr Med 2021;4:11 | http://dx.doi.org/10.21037/pm-20-91


https://pm.amegroups.com/article/view/10.21037/pm-20-91/rc
https://pm.amegroups.com/article/view/10.21037/pm-20-91/rc
https://pm.amegroups.com/article/view/10.21037/pm-20-91/dss
https://pm.amegroups.com/article/view/10.21037/pm-20-91/dss
https://pm.amegroups.com/article/view/10.21037/pm-20-91/prf
https://pm.amegroups.com/article/view/10.21037/pm-20-91/prf
https://pm.amegroups.com/article/view/10.21037/pm-20-91/coif
https://pm.amegroups.com/article/view/10.21037/pm-20-91/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

Page 8 of 9

10.

11.

12.

13.

14.

15.

Activity in People with Disabilities. 2008 Physical Activity
Guidelines for Americans. Washington, DC: Department
of Health and Human Services, 2008:1-72.

Janssen I, Leblanc AG. Systematic review of the health
benefits of physical activity and fitness in school-aged
children and youth. Int ] Behav Nutr Phys Act 2010;7:40.
Poitras V], Gray CE, Borghese MM, et al. Systematic
review of relationships between objectively measured
physical activity and health indicators in school-

aged children and youth. Appl Physiol Nutr Metab
2016;41:5197-239.

Kumar B, Robinson R, Till S. Physical activity and health
in adolescence. Clin Med (Lond) 2015;15:267-72.

Telama R, Yang X, Viikari J, et al. Physical activity from
childhood to adulthood: a 21-year tracking study. Am ]
Prev Med 2005;28:267-73.

Cooper AR, Goodman A, Page AS, et al. Objectively
measured physical activity and sedentary time in youth: the
International children's accelerometry database (ICAD).
Int ] Behav Nutr Phys Act 2015;12:113.

World Health Organization. Global recommendations on
physical activity for health. Geneva: WHO, 2010.
Tremblay MS, Leblanc AG, Janssen I, et al. Canadian
sedentary behaviour guidelines for children and youth.
Appl Physiol Nutr Metab 2011;36:59-64.
Martinez-Gémez D, Welk GJ, Calle ME, et al.
Preliminary evidence of physical activity levels measured
by accelerometer in Spanish adolescents: the AFINOS
Study. Nutr Hosp 2009;24:226-32.

Elmesmari R, Martin A, Reilly JJ, et al. Comparison of
accelerometer measured levels of physical activity and
sedentary time between obese and non-obese children
and adolescents: a systematic review. BMC Pediatr
2018;18:106.

Rowlands AV. Accelerometer assessment of physical
activity in children: an update. Pediatr Exerc Sci
2007;19:252-66.

Ekelund U, Tomkinson GR, Armstrong N. What
proportion of youth are physically active? Measurement
issues, levels and recent time trends. Br J Sports Med
2011;45:859-65.

Adamo KB, Prince SA, Tricco AC, et al. A comparison

of indirect versus direct measures for assessing physical
activity in the pediatric population: a systematic review. Int
J Pediatr Obes 2009;4:2-27.

Garriguet D, Colley RC. A comparison of self-reported
leisure-time physical activity and measured moderate to
vigorous physical activity in adolescents and adults. Health

© Pediatric Medicine. All rights reserved.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Pediatric Medicine, 2021

Rep 2014;25:3-11.

Corder K, Van Sluijs EMF, Wright A, et al. Is it possible to
assess free-living physical activity and energy expenditure
in young people by self-report? Am J Clin Nutr
2009;89:862-70.

Sherar LB, Griew P, Esliger DW, et al. International
children's accelerometry database (ICAD): design and
methods. BMC Public Health 2011;11:485.

La sorveglianza PASSI [PASSI surveillance]. Rome:
National Centre for Epidemiology, Surveillance and
Health Promotion (CNESPS) of the Italian National
Health Institute (ISS); 2013. Available online: http://www.
epicentro.iss.it/passi/ rapporto2013/AttivitaFisica.asp
(Accessed 8 July, 2015).

Galfo M, D'Addezio L, Censi L, et al. Overweight and
obesity in Italian adolescents: examined prevalence and
socio-demographic factors. Cent Eur J Public Health
2016;24:262-7.

Galfo M, Censi L, D'Addezio L, et al. Overweight/
obesity and lifestyle factors among Italian adolescents: the
ALIADO study. Min Pediatr 2016.

Bennett S, Woods T, Liyanage WM, et al. A simplified
general method for cluster-sample surveys of health in
developing countries. World Health Stat Q 1991;44:98-106.
Galfo M, Censi L, D’Addezio L, et al. Validity of self-
reported weight, height and BMI in Italian adolescents

for assessing prevalence of overweight/obesity. Clin Nutr
Metab 2018;1:1-7.

WHO Physical Status: The Use and Interpretation of
Anthropometry. Report of a WHO Expert Committee,
"Technical Report Series N° 854, 1995.

Cole TJ, Lobstein T. Extended international IOTF) body
mass index cut-off for thinness, overweight and obesity.
Pediatr Obes 2012;7:284-94.

Kozey SL, Staudenmayer JW, Troiano RP, et al.
Comparison of the ActiGraph 7164 and the ActiGraph
GTI1M during self-paced locomotion. Med Sci Sports
Exerc 2010;42:971-6.

Vanhelst J, Béghin L, Duhamel A, et al. Comparison of
uniaxial and triaxial accelerometry in the assessment of
physical activity among adolescents under free-living
conditions: the HELENA study. BMC Med Res Methodol
2012;12:26.

Macfarlane DJ, Lee CC, Ho EY, et al. Convergent validity
of six methods to assess physical activity in daily life. ] Appl
Physiol 2006;101:1328-34.

Trost SG, Pate RR, Freedson PS, et al. Using objective
physical activity measures with youth: how many days

Pediatr Med 2021;4:11 | http://dx.doi.org/10.21037/pm-20-91



Pediatric Medicine, 2021

29.

30.

31.

32.

33.

34.

35.

of monitoring are needed? Med Sci Sports Exerc
2000;32:426-31.

Colley R, Connor Gorber S, Tremblay MS. Quality
control and data reduction procedures for accelerometry-
derived measures of physical activity. Health Rep
2010;21:63-9.

Freedson PS, Melanson E, Sirard J. Calibration of the
Computer Science and Applications, Inc. accelerometer.
Med Sci Sports Exerc 1998;30:777-81.

Bland JM, Altman DG. Statistical-methods for assessing
agreement between 2 methods of clinical measurements.
Lancet 1986;1:307-10.

Van Hecke L, Loyen A, Verloigne M, et al. Variation in
population levels of physical activity in European children
and adolescents according to cross-European studies: a
systematic literature review within DEDIPAC. Int J Behav
Nutr Phys Act 2016;13:70.

Collings PJ, Wijndaele K, Corder K, et al. Levels and
patterns of objectively-measured physical activity volume
and intensity distribution in UK adolescents: the ROOT'S
study. Int ] Behav Nutr Phys Act 2014;11:23.

Ortega FB, Konstabel K, Pasquali E, et al. Objectively
measured physical activity and sedentary time during
childhood, adolescence and young adulthood: a cohort
study. PLoS One 2013;8:e60871.

Wang WY, Hsieh YL, Hsueh MC, et al. Accelerometer-
measured physical activity and sedentary behavior patterns
in Taiwanese adolescents. Int J Environ Res Public Health
2019;16:4392.

doi: 10.21037/pm-20-91
Cite this article as: Galfo M, Melini F. Physical activity

assessed by accelerometer and self-reported questionnaire in an
Ttalian sample of adolescents. Pediatr Med 2021;4:11.

© Pediatric Medicine. All rights reserved.

36.

37.

38.

39.

40.

41.

42.

43.

Page 9 of 9

Whitehead S, Biddle S. Adolescent girls’ perceptions of
physical activity: a focus group study. Eur Phys Educ Rev
2008;14:243-62.

Hinkley T, Salmon J, Okely AD, et al. The correlates of
preschoolers’ compliance with screen recommendations
exist across multiple domains. Prev Med 2013;57:212-9.
Zhang YX, Zhao JS, Zhou JY, et al. Comparison on
physical activity among adolescents with different weight
status in Shandong, China. ] Trop Pediatr 2013;59:226-30.
Chung AE, Skinner AC, Steiner MJ, et al. Physical activity
and BMI in a nationally representative sample of children
and adolescents. Clin Pediatr Phila 2012;51:122-9.

Olds TS, Ferrar KE, Schranz NK, et al. Obese adolescents
are less active than their normal-weight peers, but wherein
lies the difference? J Adolesc Health 2011;48:189-95.
Slootmaker SM, Schuit AJ, Chinapaw M], et al.
Disagreement in physical activity assessed by accelerometer
and self-report in subgroups of age, gender, education and
weight status. Int ] Behav Nutr Phys Act 2009;6:17.

Sallis JE. Self-reported measures of children’s physical
activity. ] Sch Health 1991;61:215-9.

Baquet G, Stratton G, Van Praagh E, et al. Improving
physical activity assessment in prepubertal children

with high-frequency accelerometry monitoring: a
methodological issue. Prev Med 2007;44:143-7.

Colley RC, Butler G, Garriguet D, et al. Comparison of
self-reported and accelerometer-measured physical activity
among Canadian youth. Health Rep 2019;30:3-12.

Pediatr Med 2021;4:11 | http://dx.doi.org/10.21037/pm-20-91



