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Abstract

The aim of this study was to verify the agreement 
between different approaches for estimating levels 
of physical activity in adolescents. One question-
naire was administered to parents and two were 
administered to the adolescents. This was a cross-
sectional analysis of data collected in the 2004-
2005 follow-up of the 1993 Pelotas (Brazil) birth 
cohort study. Parents or guardians answered the 
following question: “Compared to most children 
the same age, would you say that your child exer-
cises more, less, or the same amount?”A similar 
question was addressed to adolescents, as was a 
detailed questionnaire on physical activity. Agree-
ment between the questionnaires was measured 
by the weighted kappa statistic. A total of 4,254 
adolescents and parents/guardians answered 
the questionnaires. Kappa values indicated low 
agreement for all comparisons (kappa ≤ 0.33 for 
all analyses). Measurement of physical activity 
in adolescents is complex, and available instru-
ments should be validated prior to their use.

Motor Activity; Adolescent; Cohort Studies

Introduction

It is crucial to determine the level of physical ac-
tivity in populations in order to plan interven-
tions and verify the association between physical 
activity and specific diseases and mortality. How-
ever, it is still a challenge for researchers to accu-
rately determine patterns of physical activity in 
epidemiological studies, particularly in children 
and adolescents.

Recent years have witnessed an increase in 
the use of movement sensors, like accelerom-
eters, and these instruments have proven to be 
a valid alternative 1,2,3. However, the use of these 
devices in studies with large samples is still lim-
ited, mainly because of the equipment’s costs. 
Questionnaires are still the most widely used in-
struments for determining the level of physical 
activity in population studies, particularly in low 
and middle income countries like Brazil 4.

There is extensive literature on question-
naires that estimate the level of physical activ-
ity in children and adolescents. Some question-
naires are answered by the children and adoles-
cents themselves, while in others the questions 
are addressed to the parents or guardians. The 
justification in the latter case is that young people 
lack the capacity to accurately report their levels 
of physical activity 5. On the other hand, parents 
and guardians do not spend 24 hours a day with 
their children and may thus report erroneously 
on their levels of physical activity.

ARTIGO   ARTICLE



Reichert FF et al.1922

Cad. Saúde Pública, Rio de Janeiro, 26(10):1921-1927, out, 2010

In this context, the current study aimed to 
verify the agreement between three question-
naires estimating the level of physical activity in 
adolescents. One of these questionnaires was an-
swered by parents or guardians and the other two 
by the adolescents. 

Methodology

All the hospital births in 1993 in the city of Pelo-
tas, Rio Grande do Sul State, Brazil, were re-
corded. The mothers answered a questionnaire, 
and the newborns were weighed and measured. 
Subsamples were visited at 1, 3, and 6 months 
and 1, 4, 6, and 9 years of age. In 2004-2005, all 
the cohort participants were searched for a new 
follow-up, the methodological details of which 
are described elsewhere 6. The current study was 
performed with data obtained from the 2004-
2005 follow-up.

Physical activity was estimated in three dif-
ferent ways: level of physical activity as reported 
by the mother and self-reported by the adoles-
cent, plus a third, more detailed questionnaire 
addressed to the adolescent. The following ques-
tion was addressed to the adolescent’s mother (or 
when she was absent or unable to answer, the ad-
olescent’s father or guardian): “Compared to most 
children the same age, would you say that your 
child exercises: (a) more, (b) less, or (c) the same 
amount?”. A similar question was addressed to 
the adolescents: “Compared to your friends the 
same age, do you exercise: (a) more, (b) less, or (c) 
the same amount?”. The questions were asked at 
different moments in the interview. The mother 
was unaware of her child’s answer, and vice-ver-
sa. The in-depth questionnaire answered by the 
adolescent contained questions on the mode of 
transportation to school (active versus passive) 
and leisure-time physical activities in the school 
setting or out of school (with or without an in-
structor) in the seven days prior to the interview. 
Physical education classes were not tabulated, 
because the level of intensity in the activities is 
low in both public and private schools in Brazil. 
Only moderate to vigorous activities were tab-
ulated. The answers to the questionnaire were 
used to construct a score of minutes of physical 
activity per week 7. These instruments had al-
ready been used in previous studies 7,8 and were 
chosen because of the practicality and simplicity 
of their application in epidemiological studies.

The data were keyed in to Epi Info 6.04 (Cen-
ters for Disease Control and Prevention, Atlanta, 
USA) and transferred to Stata 9.2 (Stata Corp., 
College Station, USA), where the analyses were 
performed. The physical activity score con-

structed from the questionnaire was divided into 
tertiles. Thus, each of the three physical activity 
variables had three categories, indicating “low”, 
“medium”, and “high” level of physical activity. 
The percentage of agreement was calculated be-
tween the categories of variables and the kappa 
index. Kappa is a statistical test for measuring 
agreement between categorical variables and 
which discounts the percentage of agreement 
expected by chance 9. Kappa values ≤ 0.40 are in-
terpreted as low agreement, from 0.41 to 0.60 as 
moderate, and > 0.60 as high agreement 9. Since 
the variables were ordinal, the weighted kappa 
index was calculated, assigning different weights 
to disagreements according to the discrepancy’s 
magnitude. We used weights of 1.0 for agree-
ment, 0.5 for one-category disagreement, and 0.0 
for two-category disagreement. We performed 
stratified analyses by gender, body mass index 
(BMI), and socioeconomic status (as determined 
by the Brazilian Association of Population Stud-
ies) 10. However, since the results of these strati-
fied analyses were similar to those of the overall 
sample, only the latter are presented here.

The project was approved by the Research 
Ethics Committee of the School of Medicine, Fed-
eral University in Pelotas. The parents or guard-
ians signed a free and informed consent form, 
authorizing the children to participate in the 
interview, and informed consent was obtained 
from the adolescents.

Results

During the 2004-2005 follow-up, 4,452 adoles-
cents (50.8% females, 72.8% white) were inter-
viewed (follow-up rate = 87.5%). Of these, 172 
failed to answer the questions related to physi-
cal activity. Likewise, 26 mothers failed to pro-
vide valid data on the question referring to their 
child’s level of physical activity. Thus, the maxi-
mum number of observations for the analyses 
was 4,254. Table 1 provides a description of the 
sample in relation to demographic and socioeco-
nomic variables, nutritional status, and physical 
activity. The mean physical activity score was 
415 minutes/week (standard deviation – SD = 
765). More than 99% of the adolescents were at-
tending school, and 86.5% of them had two or 
three physical education classes per week. The 
majority of the mothers (59.2%) and adolescents 
(66.9%) reported a similar level of physical activ-
ity as compared to other adolescents of the same 
age.

Table 2 shows a comparison of the mothers’ 
and adolescents’ perceptions of the adolescents’ 
level of physical activity. In both this and the sub-
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Table 1

Description of the sample. 1993 Pelotas (Brazil) birth cohort study, 2004-2005 follow-up.

Variable n %

Gender

Male 2,192 49.2

Female 2,260 50.8

Age (years)

10 886 19.9

11 3,510 78.9

12 55 1.2

Family’s socioeconomic status *

A 164 3.7

B 697 15.8

C 1,514 34.4

D 1,722 39.1

E 309 7.0

Nutritional status **

Underweight 313 7.1

Normal weight 3,100 69.8

Risk of overweight 1,029 23.2

Mother’s report of adolescent’s physical activity

Less exercise than friends 886 20.0

Same amount 2,619 59.2

More exercise than friends 921 20.8

Adolescent’s self-reported physical activity

Less exercise than friends 776 17.5

Same amount 2,966 66.9

More exercise than friends 693 15.6

Level of physical activity (minutes/week)

< 300 2,496 58.2

≥ 300 1,793 41.8

* According to criteria of the Brazilian Association of Population Studies (ABEP) 10;

** According to World Health Organization (WHO) criteria 23.

Table 2

Mother’s report and adolescent’s self-reported physical activity. 1993 Pelotas (Brazil) birth cohort study, 2004-2005 follow-up.

Mother’s report Adolescent’s self-report

More exercise Same amount Less exercise

n (%) n (%) n (%)

More exercise 364 (52.9) 471 (16.0) 79 (10.2)

Same amount 260 (37.9) 2,034 (68.9) 320 (41.3)

Less exercise 63 (9.2) 444 (15.1) 375 (48.5)

Total 687 (100.0) 2,949 (100.0) 774 (100.0)

Note: kappa = 0.33; percentage agreement = 79.8%.
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sequent tables, high agreement is shown by the 
proportions in the diagonals (bold numbers). We 
placed the percentages in the columns to facili-
tate visualizing the proportions, but the calcula-
tions could also have been performed based on 
the total from the rows. The kappa for this table 
was 0.33 (low agreement), and the percentage of 
agreement was 79.8%.

Table 3 compares the mother’s perception 
to the adolescent’s physical activity tertiles, 
and Table 4 compares the adolescent’s percep-
tion to the score tertiles. These two tables show 
similar agreements to each other, but lower than 
Table 2.

Discussion

Determining the population level of physical 
activity still challenges researchers. The number 
of available instruments has increased in recent 
years, but questionnaires are still the most wide-

ly used tools, due mainly to their low cost and 
speed in obtaining data 11. Still, the accurate de-
termination of levels of physical activity through 
questionnaires depends on the individual’s re-
call capacity for physical activities. In this sense, 
applying questionnaires to children and adoles-
cents may pose a limitation, and an alternative 
has been to address the questions to parents or 
guardians. It is plausible to assume that the accu-
racy of answers to questionnaires increases over 
the course of adult life. However, the minimum 
age at which an individual is capable of accu-
rately self-reporting his or her level of physical 
activity remains undetermined.

The comparison of self-reporting by the 
child or adolescent and reporting by parents or 
guardians has also been studied to verify fruit 
and vegetable consumption 12, anxiety and de-
pression 13, asthma 14, exposure to sunlight and 
sunscreen use 15, headache, fatigue, musculo-
skeletal pain, and medical history 16 , and other 
health-related behaviors 17. A Chinese study 18 

Table 3

Relationship between physical activity score and mother’s report of adolescent’s physical activity. 1993 Pelotas (Brazil) birth 

cohort study, 2004-2005 follow-up.

Mother’s report Physical activity score

Upper tertile Middle tertile Lower tertile

n (%) n (%) n (%)

More exercise 412 (29.2) 275 (20.3) 206 (13.7)

Same amount 811 (57.5) 824 (61.0) 884 (59.0)

Less exercise 187 (13.3) 253 (18.7) 410 (27.3)

Total 1,410 (100.0) 1,352 (100.0) 1,500 (100.0)

Note: kappa = 0.13; percentage agreement = 64.7%.

Table 4

Relationship between physical activity score and adolescent’s self-reported physical activity. 1993 Pelotas (Brazil) birth cohort 

study, 2004-2005 follow-up.

Adolescent’s self-report Physical activity score

Upper tertile Middle tertile Lower tertile

n (%) n (%) n (%)

More exercise 310 (21.9) 198 (14.6) 163 (10.8)

Same amount 938 (66.2) 930 (68.7) 992 (65.7)

Less exercise 168 (11.9) 226 (16.7) 354 (23.5)

Total 1,416 (100.0) 1,354 (100.0) 1,509 (100.0)

Note: kappa = 0.11; percentage agreement = 64.8%.
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and a Japanese study 19 verified the agreement 
between parent-reported and teacher-reported 
behavior problems in children. The results of 
these studies varied substantially, with some 
comparisons indicating good agreement 14,15, 
while other studies found low agreement 
12,13,16,17,18,19.

In the present study we verified the agree-
ment between three questionnaires to estimate 
the level of physical activity in adolescents 11 and 
12 years old. The sample was population-based, 
thus including adolescents of both sexes and dif-
ferent economic and nutritional levels. However, 
the results were similar for all the categories of 
these variables. Any generalization of the results 
to other age brackets should be done with cau-
tion, since our study only included adolescents 
born in 1993. The agreement was higher between 
the mother’s report and the adolescent’s self-re-
port than for the physical activity tertiles derived 
from the detailed questionnaire answered by the 
adolescent. Even so, the kappa values indicated 
low agreement for all the comparisons (kappa ≤
0.33 for all the analyses). When adolescents 
report exercising “the same amount” as class-
mates, they might be referring to classmates that 
actually practice some form of physical activ-
ity, rather than the total adolescent population. 
This hypothesis is supported by the observation 
that the agreement between the physical activ-
ity score from the more detailed questionnaire 
and the other questionnaires was lower than be-
tween the two single-question questionnaires. 
In a similar study, Dowda et al. 20 also found low 
association between level of physical activity es-
timated by 531 adolescents and their parents. 
However, the evaluation of agreement between 
the answers is limited by the fact that the authors 
performed analyses by correlation coefficient, 
when this measure is not necessarily indicative 
of agreement 21. The correlation coefficients 
for both answers (adolescent’s self-report and 
parent’s estimate) as compared to an objective 
and valid measurement of level of physical ac-
tivity (accelerometer) were also low (≤ 0.3 for all 
the analyses), suggesting that on average, none 
of the groups accurately reported the levels of 
physical activity.

Some methodological aspects of the current 
study should be highlighted. The questionnaires 
used the terms “physical activity” and “physical 
exercise”. Although there is a conceptual differ-
ence between these terms 22, we strongly believe 
that the general population does not distinguish 
between them, and therefore that this issue does 
not pose a limitation to the study. The three stud-
ied instruments are subjective methods. Thus, a 
limitation to our study is the absence of an ob-
jective method that could be considered the gold 
standard for verifying whether any of the three 
questionnaires was superior to the others. Still, 
our findings are extremely relevant, since the 
weak agreement between the questionnaires in-
dicates that at least two of them have low valid-
ity. The answers to the questionnaires had three 
categories (“less exercise”, “the same amount”, 
and “more exercise”) and the kappa values and 
percentages of agreement are dependent on 
this number of categories. It is thus likely that 
questionnaires with more options for answers 
would show lower agreement than found in this 
study. The study’s positive features include the 
sample’s representativeness, the uniqueness of 
the approach to the theme among Brazilian ado-
lescents, and the application of an appropriate 
statistical test for assessing agreement between 
categorical variables. Importantly, the percent-
age of agreement is a simple measurement, but 
it does not discount the agreement expected 
by chance, while the kappa test is indicated to 
assess the agreement between categorical vari-
ables and discounts the agreement expected by 
chance, and is thus preferable to the percentage 
of agreement.

Due to the benefits of regular physical activity 
for adolescents’ health 11, and considering that 
questionnaires are the most widely used instru-
ments for estimating level of physical activity 4, 
our findings call attention to the importance of 
choosing previously validated questionnaires. In 
light of the lack of strong agreement between the 
questionnaires, we conclude that at least two of 
them are not valid. Further studies are needed on 
this subject, especially employing valid methods 
for measuring physical activity (like movement 
sensors, for example).
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Resumo

O objetivo deste estudo foi verificar a concordância 
entre diferentes formas de se estimar o nível de ativi-
dade física de adolescentes. Um questionário foi apli-
cado aos pais e outros dois aos adolescentes. O estudo 
foi transversal aninhado ao acompanhamento de 
2004-2005 da coorte de nascimentos de 1993 em Pe-
lotas, Rio Grande do Sul, Brasil. Pais ou responsáveis 
responderam à questão: “Comparando com a maioria 
das crianças da mesma idade, o(a) Sr(a). diria que o 
seu filho faz mais exercícios que elas, menos exer-
cícios que elas ou a mesma quantidade que elas?”. 
Questão análoga foi aplicada aos adolescentes. Os 
adolescentes também responderam a um questionário 
mais detalhado sobre a prática de atividades físicas. A 
concordância entre os questionários foi avaliada pelo 
teste kappa ponderado. Um total de 4.254 adolescen-
tes e responsáveis responderam aos questionários. Os 
valores de kappa indicaram concordância baixa para 
quaisquer das comparações (kappa ≤ 0,33 para todas 
as análises). A mensuração de atividade física em ado-
lescentes é complexa e os instrumentos disponíveis de-
vem ser validados antes do uso.

Atividade Motora; Adolescente; Estudos de Coortes
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