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Objective: The objective of this article is to test the reliability and validity of the new and innovative phys-

ical activity (PA) questionnaire.

Methods: Subsamples from the South American Youth/Child Cardiovascular and Environment Study

(SAYCARE) study were included to examine its reliability (children: n 5 161; adolescents: n 5 177) and

validity (children: n 5 82; adolescents: n 5 60). The questionnaire consists of three dimensions of PA (lei-

sure, active commuting, and school) performed during the last week. To assess its validity, the subjects

wore accelerometers for at least 3 days and 8 h/d (at least one weekend day). The reliability was ana-

lyzed by correlation coefficients. In addition, Bland-Altman analysis and a multilevel regression were

applied to estimate the measurement bias, limits of agreement, and influence of contextual variables.

Results: In children, the questionnaire showed consistent reliability (q 5 0.56) and moderate validity

(q 5 0.46), and the contextual variable variance explained 43.0% with 222.9 min/d bias. In adolescents,

the reliability was higher (q 5 0.76) and the validity was almost excellent (q 5 0.88), with 66.7% of the var-

iance explained by city level with 16.0 min/d PA bias.
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Conclusions: The SAYCARE PA questionnaire shows acceptable (in children) to strong (in adolescents)

reliability and strong validity in the measurement of PA in the pediatric population from low- to middle-

income countries.

Obesity (2018) 26, S23–S30. doi:10.1002/oby.22116

Introduction
Recently, Lee et al. (1) reported that physical inactivity is respon-

sible for 5.3 million deaths annually worldwide. However, physi-

cal activity (PA) is complex, comprising multiple domains, and it

varies with age, sex, seasonality, day of the week, and time of

day. Moreover, PA behaviors are influenced by biological, socio-

logical, psychological, and environmental factors (2), which

implies that they vary from one culture and/or country to another,

making it difficult to assess self-reported PA by using a standar-

dized questionnaire in different countries, although using such a

questionnaire could improve the comparisons among countries

and estimate the global PA prevalence. Thus, it is important to

understand the advantages and disadvantages of the subjective

instruments used to assess self-reported PA by analyzing their

sensitivity to intra- and intercenter variability as well as their

validity (3).

Studies have been developed to measure and compare the PA lev-

els performed in different PA domains among some European

countries (4). These studies have provided interesting insights into

the actual low PA level in these populations as well as into the

interaction of sociodemographic and environmental factors on this

behavior in these countries. However, these results cannot be

extrapolated to other countries and regions, such as South Ameri-

can countries, since socioeconomic status has effects on PA level

trends (5), such as the variation in school physical education les-

sons, active commuting, and leisure-time activities among different

countries (6).

Therefore, future studies should compare PA levels and their deter-

minants among South American countries. However, because of the

sociocultural characteristics of these countries, a valid and transcul-

tural method for assessing PA in different domains should be devel-

oped. Three subjective methods have been developed in South

American countries, and their validity has been tested (7-9); how-

ever, none of these questionnaires measure the total time of PA in

the different domains and at different intensities (moderate and/or

vigorous). Moreover, none of these questionnaires have verified the

concordance of the estimate of the World Health Organization–rec-

ommended classification with objective methods.

Multicenter studies from Europe (10,11) and the United States (12)

have developed specifically standardized questionnaires for assessing

and comparing PA, but they cannot be directly applied for South

American countries. Therefore, based on these previous question-

naires, the South American Youth/Child Cardiovascular and Envi-

ronment (SAYCARE) study, which was described in the first paper

of this supplement, developed a specific PA questionnaire for South

American countries. The objectives of the present study are (1) to

examine the reliability of this questionnaire in South American pedi-

atric populations (aged 3-18 years old) and (2) to show its validity

compared with accelerometers.

Methods
Study design
The participants of the present study were children and adolescents

(3-18 years old) who were enrolled in preschool, primary school, and

up to the third year of high school at both public and private schools.

The exclusion criteria were pregnancy, inability to complete the

questionnaires, and refusing to sign the informed consent. This con-

sent was necessary for the parents or guardians and for the adoles-

cents or children. In addition, the headmasters of the selected schools

also gave their consent to collaborate with the study. The institutional

research ethics committees of the involved countries approved the

study protocol.

Data collection was performed in Buenos Aires (Argentina), Lima

(Peru), Medellin (Colombia), Montevideo (Uruguay), Santiago

(Chile), and S~ao Paulo and Teresina (Brazil). In each city, schools

were chosen by convenience for data collection. Their headmasters

were contacted and received a formal invitation with detailed infor-

mation about the study. For the schools that agreed to participate, an

information letter and verbal explanation were provided for the poten-

tial participants and their parents or guardians. For those who agreed

to participate, written informed consent had to be signed by a parent

or guardian and by the participant if he or she was an adolescent.

For the purposes of the present study, the SAYCARE PA question-

naire was administered twice (first application of the ques-

tionnaire 5 Q1; second application of the questionnaire 5 Q2) with a

15-day interval, following the international protocols (13). For chil-

dren from 3 to 10 years of age (preschool and primary school), the

parents or guardians filled out the questionnaires (14) as a parental-

proxy report of children’s PA, whereas the adolescents (11-17 years)

answered the questions by themselves. To complete the questionnaire,

the responders received information about when and how Q1 and Q2

should be answered, and the return date was indicated on the ques-

tionnaire. In addition, to objectively measure the PA levels, some vol-

unteers used an accelerometer for 7 days before completing the ques-

tionnaires. For the reliability analysis, data collected in seven centers

(Buenos Aires [Argentina], Lima [Peru], Medellin [Colombia], Mon-

tevideo [Uruguay], Santiago [Chile], and S~ao Paulo and Teresina

[Brazil]) were used; for the validity analysis, data from four centers

were included (Lima, Medellin, Teresina, and S~ao Paulo).

Measures
SAYCARE PA questionnaire. The SAYCARE PA questionnaire

addresses the routine activities (frequency and intensities) of the last

week (7 days) and encompasses three PA domains (PA at school,

PA at leisure time, and PA while commuting).

PA at school includes the following:

� Physical education classes: participate or not. If the child or ado-

lescent participates, the total number of classes per week, the

Obesity Accuracy of a Physical Activity Questionnaire Nascimento-Ferreira et al.

S24 Obesity | VOLUME 26 | SUPPLEMENT 1 | MARCH 2018 www.obesityjournal.org



duration of each class (in minutes), and intensity of classes were

recorded.

� PA during school breaks: presence or absence of PA during the

school break. If present, the duration of the break (in minutes)

and intensity of PA were recorded.

� The volume of PA at school, expressed in minutes per day, was

calculated by the sum of minutes of PA in physical education

classes and minutes of PA during the breaks ([mean PA at physi-

cal education classes 3 number of class] 1 [mean PA during the

school break 3 number of breaks]) / 5.

PA at leisure time includes the following:

� Supervised leisure-time PA (weekdays and weekend): participate

or not. If the child or adolescent participates, the number of

supervised PAs, the type of PA performed each day, the dura-

tion of PA (in minutes), and the intensity of each PA were

recorded.

� Unsupervised leisure-time PA (weekdays and weekend): partici-

pate or not. If the child or adolescent participates, the type of PA

performed each day, the duration of PA (in minutes), and the

intensity of each PA were recorded.

� The time spent at PA at leisure time was assessed for the week

(mean of weekdays) and weekend (mean of weekend days). The

total time spent on PA at leisure was calculated as ([mean PA at

leisure in the weekdays 3 5] 1 [mean PA at leisure in the week-

end days 3 2]) / 7.

Active commuting includes the following:

� Active commuting: participate or not. If the child or adolescent

participates, the type of PA performed (biking and/or walking),

the number of days per week of each PA, the duration of PA (in

minutes per day), and the intensity of each PA were recorded.

The volume of active commuting in minutes per day was defined

by the sum of duration of each commuting activity performed.

To cover these aspects (domains of PA, total number of minutes),

the questionnaire contains 47 questions. The intensity was estimated

by three levels of subjective fatigue: light intensity (“I do not sweat,

and my breathing is normal”), moderate intensity (“I am a bit

sweaty and with fast breathing”), and vigorous intensity (“I am quite

sweaty and breathless”) (15). Based on this scale, we stratified the

amount of PA time according to each intensity category (moderate

and vigorous), and we estimated the weekly total moderate-to-

vigorous PA (MVPA), summarizing the time in both intensities. Fol-

lowing current PA guidelines (16,17), subjects were classified as

active when they accumulated at least 60 min/d of MVPA. For this

classification, we applied the cited scale.

Accelerometers. Accelerometer use and analysis followed the

standardized protocol for youth populations (18). An Actigraph MTI

accelerometer (model GT3X; Manufacturing Technology Inc., Fort

Walton Beach, Florida) was used while attached to the waist of the

volunteer for seven consecutive days for at least 8 hours. Parents or

guardians as well as children and adolescents were instructed to put

the accelerometer on in the morning as soon as they got out of bed

and to remove it before going to sleep and during any aquatic activ-

ity (19). They also received a daily report with the accelerometer’s

instructions and were asked to complete this report with the day,

time, and duration of any removal and/or replacement of the

accelerometer; the activities performed during this period; and the

beginning and end of any sleeping period or event.

Accelerometers were configured with 30 Hz, an epoch of five sec-

onds, and a shaft for measures (7). For data analysis, periods of

monitoring with zero counts per minute (CPM) for more than 20

minutes (19) and with more than 20,000 CPM (19) were excluded.

The total time of use of the device was calculated by the total of the

day subtracted from the nonuse period of time. Accelerometer data

were considered valid only when they had been recorded for at least

8 hours per day and for a minimum of 3 days (at least two week-

days and one weekend day) (20), excluding the days of the delivery

and return of the accelerometers (21).

PA was expressed as the overall PA (CPM per day) and as the

average daily amount of time (in minutes) spent at light, moder-

ate, and vigorous PA. We used validated cutoff points for each

age group for these intensities, which were as follows: children

(22): light (26-573 CPM), moderate (574-1,002 CPM), and vigor-

ous (� 1,003 CPM); adolescents (19): light (101-1,999 CPM), mod-

erate (2,000-4,999 CPM), and vigorous (� 4,000 CPM). According

to recent guidelines (17), in both age groups, the subjects were

classified as active when accumulating at least an average of

60 min/d of MVPA� 574 CPM in children (22) and� 2,000 CPM

in adolescents (19).

Statistical analysis
Sample size calculations were performed to verify the reliability and

validity of the PA questionnaire in the study population. For the reli-

ability analysis, the sample size was calculated by using Cronbach’s

a 5 0.75, a 5 5%, and b 5 80% (23). For the validity analysis, the

parameters were as follows: correlation coefficient 5 0.50, a 5 5%,

and b 5 80% (23). From these parameters, the necessary sample size

estimated was 120 participants for reliability analysis and 83 for

validity analysis. Considering the possible loss of participants, a

25% greater sample size was recruited for these analyses (n 5 150

for reliability and n 5 103 for validity) (24).

Descriptive analyses included the median and interquartile interval,

percentages, and confidence intervals (95%). The reliability between

Q1 and Q2 measurements was calculated for categorical variables

by using Cohen’s kappa statistic (k, agreement, and coefficient) and

for quantitative variables by using the Spearman correlation coeffi-

cient (rs). Reliability was analyzed by domain (PA at school, active

commuting, and leisure PA), intensity (moderate and vigorous), and

total (summary of the three domains).

For validity, PA times calculated by Q1 and accelerometer data

were analyzed in the following two steps: (1) kappa coefficients and

the Spearman correlation coefficient and (2) multilevel regression

model with random intercept. We used the hierarchical conceptual

model. A potential confounder was retained in the multivariate

model when the significance level in the unadjusted analysis was

P� 0.20 or any change of 10% in the variance estimation. The

exception was city; the variable was retained in all adjusted models

based on the theoretical assumption of the influence in the PA levels

(25,26). In the multivariate analysis, potential confounders were

allocated according to the following sequence: Model 0: city;

Model 1: Model 0 plus school; Model 2: Model 1 plus sex and age

(Table 3). The subjective measurements were plotted against
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respectively objective measurements to check for linearity and to

confirm that the log transformation of variables was necessary. Unad-

justed linear regression analyses were used to investigate the

explained variance (calculated as the unadjusted R2) of all subjective

measurements and combinations of subjective measurements on

behaviors derived from the objective measurements. The residuals of

the models were exploited for calculating limits of agreement (6 1.96

SD). The city, school, sex, and age (gained by objective measure-

ment) were regressed on the residuals to explore the influence of

these variables on the prediction error. A full model was calculated

by including all field measurements into the regression equation. A

fitted (simplified) model was built by reducing the full model until

only statistically significant (P< 0.05) variables were left in the

model. This was performed manually by using several forward and

backward steps to avoid possible bias introduced by automated proce-

dures (27). Additionally, a sparse model with R2� 0.90 was calcu-

lated to identify a minimal set of variables for estimating PA with a

certain degree of accuracy. The model-building process was per-

formed again by using ridge regression to ensure that the processes

were not biased by the multicollinearity present in the data. To inves-

tigate the fit of the data-driven models, the residuals were again ana-

lyzed by city. Biases (mean of residuals) and limits of agreement

(6 1.96 SD) were calculated. Separate models for the investigated

subgroups (children and adolescents) were fitted to the data and

compared to the model fitted in the full sample. We developed a con-

ceptual framework using the multilevel regression to investigate how

disagreement varied by sociodemographic factors specific for multi-

center studies. We used the sociodemographic variables (city, school,

sex, and age) as predictors for disagreement between the two methods

and modeled against disagreement for objective and subjective meth-

ods. Generally, we used multilevel analyses to account for the cluster

design of the study (students within school classes and classes within

schools). In a few of the analyses, the model did not converge,

and these analyses were applied without the random effects of the

school class and school that were available after applying the Durbin-

Wu-Hausman test. Additionally, a Bland-Altman plot was used to

investigate the influence of objective measurements on the residuals

in the full sample (28).

TABLE 1 Descriptive characteristics of children and adolescents

Children Q1 (n 5 237), % Q2 (n 5 161), % Accelerometer (n 5 82), % P1 P2

Sex 0.632 0.46

Female 51.5 49.8 54.4

Male 48.5 50.2 45.6

Age 0.002 0.664

3-5 y 34.0 57.8 36.7

6-10 y 66.0 42.2 63.3

Maternal education level 0.916 0.262

Incomplete high school 23.7 18.2 13.6

High school 14.2 15.2 20.5

Technical education 9.5 9.1 4.5

University degree 52.7 57.6 61.4

School type 0.009 0.764

Public 48.0 61.9 46.2

Private 52.0 38.1 53.8

Adolescents Q1 (n 5 215), % Q2 (n 5 177), % Accelerometer, (n 5 60), % P1 P2

Sex 0.135 0.512

Female 51.2 58.3 55.7

Male 48.8 41.7 44.3

Age 0.553 0.84

11-14 y 51.1 48.3 52.5

15-18 y 48.9 51.7 47.5

Maternal education level 0.163 0.01

Incomplete high school 22.3 11.9 11.4

High school 24.9 16.7 15.9

Technical education 11.4 14.3 4.5

University degree 40.4 57.1 68.2

School type 0.033 0.013

Public 46.0 36.2 29.0

Private 54.0 63.8 71.0

P1, v2 goodness of fit test for comparison between the samples in the first and second applications of the questionnaire; P2, v2 goodness of fit test for comparison
between the first application of the questionnaire and accelerometer data; Q1, first application of the questionnaire; Q2, second application of the questionnaire.
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For validity, the intensity (moderate and vigorous) and total

(summary of the three domains) were analyzed. A moderate

Spearman correlation (q� 0.30) (16) and kappa coefficient

(k� 0.40) (30) were considered acceptable. Stata software version

14.0 (StataCorp, College Station, Texas) was used for all statisti-

cal analyses. The criterion for statistical significance was a

two-sided 5%.

Results
Two hundred and thirty-seven children and 215 adolescents made

up the initial sample. From them, 82 children and 60 adolescents

were randomly selected to measure PA with an accelerometer and

thus to test the validity of the questionnaire. Due to other objectives

of the research project, we overestimated the sample size. Neverthe-

less, some of the participants did not adequately complete the two

questionnaires and the accelerometry procedure. As a result, 161

children and 177 adolescents for the reliability study and 82 and 60

for the validity study made up the final sample. The division of this

sample across the countries is presented in Supporting Information

Table S1. Their characteristics are presented in Table 1. For both

analyses, the samples of children and adolescents were formed by

males and females from public and private schools. In our sample,

there were no significant differences for the sex distribution, differ-

ent ages (only in adolescents), or maternal education (only in chil-

dren) in either the reliability or validity studies.

Table 2 presents the analysis of PA by domain, intensity, weekly

total MVPA, and proportion of individuals who complied with the

current recommendation of sufficient PA. In children, the reliability

coefficients were acceptable for all analyses and presented a strong

value in vigorous intensity, whereas the coefficient of validity

showed acceptable value. The kappa coefficients in both tests were

moderate. In adolescents, the reliability and validity coefficients

were strong (q> 0.60), and the kappa coefficients were acceptable.

The results of multilevel linear regression analyses are presented in

Table 3. In children, the results in both intensity levels had negative

biases, showing that the questionnaire underestimated the children’s

PA level. In adolescents, negative bias was observed only for mod-

erate intensity. In both age groups, the influence of the contextual

factor in the prediction of error and the proportional attributable to

region-level variance were only significant for moderate intensity in

children, MVPA in both age groups, and vigorous intensity in

adolescents.

Discussion
Our PA questionnaire showed moderate-to-strong reliability coeffi-

cients in both age groups. The validity coefficient was acceptable in

children, whereas it was strong and positive in adolescents. These

results indicate that the SAYCARE PA questionnaire can be useful

to estimate the PA level in the pediatric population because it is a

TABLE 2 Descriptive results of PA and Spearman correlation coefficient to estimate the reliability and criterion validity of the
SAYCARE PA questionnaire

PA (min/d)

Q1 - median

(25th-75th)

Q2 - median

(25th-75th)

Accelerometer -

median

(25th-75th)

Reliability

(Q1 vs. Q2)

Validity (Q1 vs.

accelerometer)

Children
Active commuting 8.6 (2.0-37.1) 10.7 (2.9-21.4) rs 5 0.28

PA at school 22.0 (10.0-33.8) 20.0 (17.9-33.4) rs 5 0.31
PA at leisure time 25.8 (17.1-51.4) 34.3 (17.1-47.1) rs 5 0.33
Moderate intensity 48.1 (18.0-105.5) 33.0 (14.3-71.7) 47.8 (53.2-95.9) rs 5 0.37 rs 5 0.61
Vigorous intensity 43.0 (35.1-132.9) 50.1 (17.7-168.0) 94.9 (56.6-166.4) rs 5 0.89 rs 5 0.27

Weekly total MVPA 103.5 (36.9-195.2) 60.0 (10.0-132.4) 117.3 (63.8-162.5) rs 5 0.56 rs 5 0.44

% of agreement with current
PA guidelines, � 60 min/d

50.9 (45.0-56.8) 65.7 (59.4-71.5) 77.4 (67.6-84.9) 59.2% (k 5 0.315) 51.3% (k 5 20.399)

Adolescents
Active commuting 21.8 (10.0-30.0) 12.6 (4.2-17.1) rs 5 0.51
PA at school 18.0 (9.0-25.2) 20.0 (12.0-30.0) rs 5 0.63
PA at leisure time 32.9 (17.1-60.0) 25.7 (0.0-64.3) rs 5 0.68
Moderate intensity 35.8 (14,3-43.3) 28.1 (12,0-30,0) 59.2 (41.7-79.4) rs 5 0.36 rs 5 0.11

Vigorous intensity 10.0 (7,4-35,6) 16.1 (0.0-35.6) 19.7 (10.0-29.8) rs 5 0.93 rs 5 0.65
Weekly total MVPA 41.3 (12.0-94.1) 43.1 (8.0-56.6) 44.2 (28.3-63.2) rs 5 0.60 rs 5 0.88
% of agreement with current

PA guidelines,� 60 min/d
28.4 (23.9-33.5) 24.9 (19.0-31.8) 25.8 (16.2-38.4) 82.9% (k 5 0.559) 52.7% (k 5 0.509)

Values are min/d, median (25th-75th). Moderate (or above) kappa agreement (k� 0.40) and Spearman correlation coefficient (q� 0.30) values are in bold.
MVPA, moderate-to-vigorous physical activity; PA, physical activity; Q1, first application of the questionnaire; Q2, second application of the questionnaire.
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powerful tool in epidemiologic research, given that it can be used

on a large scale and with high cost effectiveness (5).

Our results showed the important influence of the contextual factor

(city) by the proportional attributable variance on the estimated PA

level bias. These adjustments should be considered in validity multi-

center studies because the contextual factors are associated with PA

(25) and can influence the validation estimation, as French research-

ers have recently shown (4).

Previous studies in pediatric populations have reported similar

results (23,30,31), but the limitation in these studies is that the

authors evaluated only one city, whereas our study was conducted in

seven South American cities for reliability and in four for validity.

Questionnaire-based vigorous PA was strongly associated with test-

retest reliability in both age groups and with concurrent validity

against an accelerometer in adolescents. A possible explanation is

that the vigorous PA was performed intentionally and/or at leisure

time, which may reduce memory bias at the time of completing the

questionnaire, although the intensities have been self-perceived (32).

On the other hand, the moderate intensity presented with moderate-

to-acceptable reliability and validity coefficients. Recently, European

researchers have shown a low magnitude of association between PA

and accelerometers (15), which is possibly because PA at this inten-

sity is less “controlled” and is difficult for both parents and children

to report. The measurement of PA in pediatric populations is a chal-

lenge, and there is currently no consensus about the reliability and

validity of subjective instruments, since there are many question-

naires available in the literature (5) and the measurement of this

behavior is necessary to assist in the monitoring and construction of

public policies to encourage its practice (33).

Rose, in his classic paper (34), reports that the prevalence of dis-

eases and risk factors depends on the studied population. In a recent

review, De Moraes et al. verified that this premise is also applicable

to PA (35). This was the motivation for a multilevel analysis to

estimate the effect of the contextual variable on the measurement

bias of the questionnaire. The results confirmed the hypothesis

that contextual variables influence the estimation of PA bias. For

these reasons, we consider that country-specific characteristics and

contextual variables can determine the PA level in children and

adolescents (36).

There were several strengths of this study. It included the compari-

son of PA questionnaires against an objective measurement

TABLE 3 Variance between regions and effect of adjustment by multilevel regression models on criterion validity coefficients

PA (min/d) Adjusted variable for children

Region-level

effectsa

PCV

(%) Biasb 95% LOAVariance P

Moderate intensity Model 0: city 16.7 0.02 15.0

Model 1: Model 0 plus school 15.5 0.019 15.2

Model 2: Model 1 plus sex and age 21.7 0.001 19.1 213.6 215.2 to 41.4

Vigorous intensity Model 0: city 7.9 0.326 62.3

Model 1: Model 0 plus school 7.1 0.614 28.1

Model 2: Model 1 plus sex and age 36.4 0.128 61.4 235.3 236.8 to 56.1

Weekly total MVPA Model 0: city 104.1 0.137 25.4

Model 1: Model 0 plus school 86.4 0.28 36.2

Model 2: Model 1 plus sex and age 7.1 0.017 43.4 222.9 224.6 to 19.9

PA (min/d) Adjusted variable for adolescents

Region-level

effectsa

PCV

(%) Biasb 95% LOAVariance P

Moderate intensity Model 0: city 2.3 0.142 56.5

Model 1: Model 0 plus school 226.6 0.198 54.8

Model 2: Model 1 plus sex and age 35.6 0.249 56.8 219.5 241.6 to 58.9

Vigorous intensity Model 0: city 11.2 0.692 54.7

Model 1: Model 0 plus school 21.4 0.778 54.3

Model 2: Model 1 plus sex and age 228.6 0.002 41.6 18.3 292.6 to 56.0

Weekly total MVPA Model 0: City 27.1 0.296 70.6

Model 1: Model 0 plus school 224.9 0.169 66.6

Model 2: Model 1 plus sex and age 210.8 0.037 66.7 16.0 214.2 to 17.4

aSignificance testing for variance of random effect by likelihood ratio test.
bBias: min/d average difference between methods (questionnaire first application and accelerometer).
LOA, 95% limits of agreement (min/d); MVPA, moderate-to-vigorous physical activity; PA, physical activity; PCV, proportional change attributable to region-level variance;
Q1, first application of the questionnaire; Q2, second application of the questionnaire.
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(accelerometers) in a multicultural youth group and in low- to

middle-income countries, an area of research that has previously

been limited; therefore, this study significantly adds to the body of

literature in this area of research. Furthermore, adjustments were

made for contextual factors, including the city and school level.

This study also uses a comparison of PA questionnaires and acceler-

ometry with commonly used protocols. Previously, the individuals

used accelerometers for data to match the protocol for questionnaire

data collection, and the individuals answered the questionnaire for a

second time after 15 days to evaluate the test-retest reliability of the

questionnaire. We decided to test the agreement using real-world

protocols.

Despite its strengths, the study also has some limitations. This study

used self-reports and proxy-reports that could have systematic errors

associated. There was a considerable percentage of participants who

were lost or refused to complete participation (53.6%); however, the

final sample size was large enough to test the reliability in children

and adolescents and the validity in children, and the final sample

size was acceptable to perform validation analysis in adolescents

(37). Another possible limitation was the selection of a sample by

convenience. However, since the convenient selection comprised

public and private schools, this kind of choice should not have influ-

enced the validity and reliability results.

Conclusion
The SAYCARE PA questionnaire has moderate accuracy in youth.

In children, the SAYCARE questionnaire shows acceptable reliabil-

ity for PA measurement; conversely, there was moderate validity

and systematic underreporting. In adolescents, the findings suggest

that the questionnaire measure can provide a reliable, valid assess-

ment of PA.O
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