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Resumen
Introducción: el comportamiento sedentario es un objetivo importante para la promoción de la salud. En esta revisión sistemática, nuestro 
objetivo fue proporcionar evidencia para apoyar las decisiones sobre las opciones metodológicas acerca de los instrumentos para medición 
subjetiva del comportamiento sedentario en la población pediátrica, adoptando métodos objetivos como referencia. 
Métodos: en esta revisión sistemática con metaanálisis, fueron recuperados estudios publicados en las bases de datos electrónicas Medline 
(PubMed), Web of Science, Embase, SPORTDiscus, BioMed Central y SCOPUS. Consideramos estudios que evalúan el acuerdo de comportamiento 
sedentario a través del cuestionario y/o diario en comparación con una medida objetiva. Se utilizaron un total de seis criterios de inclusión. Sin-
tetizamos los datos utilizando coeficientes de correlación (r) como un indicador de las estimaciones de la concordancia. El protocolo de revisión 
está registrado en la base de datos PROSPERO (CRD42014015138). 

Resultados: un total de 14 estudios cumplieron los criterios de inclusión con edades comprendidas entre 3 y 17,5 años y proporcionaron 17 
análisis de concordancia. Trece de estos análisis de concordancia (76,5%) informaron coeficientes de correlación. Encontramos dos grupos 
principales de actividades sedentarias: tiempo de pantalla (47,1%) y comportamiento sedentario (52,9%). La concordancia entre cuestionarios 
y acelerómetros para evaluar el tiempo de pantalla autorreportado fue negativa (r = -0,15; IC 95%: -0,17 a -0,13). Sin embargo, cuando se 
evaluó el comportamiento sedentario mediante cuestionarios y acelerómetros, el acuerdo fue positivo para el reporte de los padres (r = 0,09; IC 
95%: 0,04 a 0,13) y el reporte (r = 0,43; IC 95%: 0,40 a 0.47) de niños y adolescentes, respectivamente. 
Conclusión: los cuestionarios tienen un acuerdo positivo con los acelerómetros para evaluar el comportamiento sedentario, mientras que el 
acuerdo es negativo para evaluar el tiempo de pantalla. Los cuestionarios autorreportados son métodos recomendados para medir el compor-
tamiento sedentario en adolescentes.
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Abstract
Introduction: sedentary behavior is an important target for health promotion. In this systematic review, we aimed to provide evidence to sup-
port decisions about measurement approach choices for subjectively assessing sedentary behavior in pediatric population, adopting objective 
methods as the reference. 

Methods: in this systematic review with meta-analysis, published studies were retrieved from electronic databases: Medline (PubMed), Web of 
Science, Embase, SPORTDiscus, BioMed Central and SCOPUS. We considered studies evaluating sedentary behavior agreement through question-
naire and/or diary in comparison with an objective measure. A total of six inclusion criteria were used. We synthesized the data using correlation 
coefficients (r) as an indicator of agreement estimates. The review protocol is registered in the PROSPERO database (CRD42014015138). 

Results: a total of 14 studies met the inclusion criteria with ages ranging from 3 to 17.5 years and provided 17 agreement analyses. Thirteen 
of these agreement analyses (76.5%) reported correlation coefficients. We found two major groups of sedentary activities: screen time (47.1%) 
and sedentary behaviors (52.9%). The pooled agreement between questionnaires and accelerometers for assessing self-reported screen time 
was negative (r = -0.15; CI 95%: -0.17 to -0.13). Conversely, when the sedentary behavior was assessed by questionnaires and accelerometers, 
the pooled agreement was positive for parent-reporting (r = 0.09; CI 95%: 0.04 to 0.13) and self-reporting (r = 0.43; CI 95%: 0.40 to 0.47) in 
children and adolescents, respectively. 

Conclusion: questionnaires have positive agreement with accelerometers for assessing sedentary behavior, whereas the agreement is negative 
for assessing screen time. Self-reported questionnaires are recommended methods to measure sedentary behavior in adolescents.

Received: 12/05/2018  •  Accepted: 16/09/2018

©Copyright 2019 SENPE y ©Arán Ediciones S.L. Este es un artículo Open Access bajo la licencia CC BY-NC-SA (http://creativecommons.org/licenses/by-nc-sa/4.0/).



450 M. V. Nascimento-Ferreira et al.

[Nutr Hosp 2018;36(2):449-462]

INTRODUCTION

Sedentary behavior is defined as activities performed in a seat-
ed or lying posture with very low energy expenditure (1). In youth, 
these activities are associated with health outcomes, such as obe-
sity (2,3), cardiovascular disease and metabolic syndrome (4-7). 
Currently, it is estimated that children spend 1.5-3.0 hours per 
day in front of a screen (e.g., television, video games) (8). Children 
considered to be “high users” at young ages are likely to maintain 
this status when they are older (8). In this sense, the control of 
sedentary time (e.g., screen time, sedentary behavior) has been 
shown to be a promising approach to maintaining health (9,10). 

Quality instruments for assessing sedentary time with well-
known accuracy in youth are vital for understanding dose-re-
sponse relationships between sedentary activities and health 
outcomes as well as health monitoring, estimating prevalence 
and trends, and determining the correlates and predictors of these 
activities and the impact of health interventions (11,12). Sedentary 
time can be estimated using objective methods (13,14). However, 
they are often not available for epidemiological studies (11,15,16), 
primarily because of the logistic and economic costs. 

In this scope, questionnaires and diaries (subjective methods) 
have emerged as feasible alternatives (12,15). These methods rely 
on information obtained from parents for collecting data on their 
children, or directly from adolescents (2,11,15). These methods 
are low cost, easy to administer, and they are usually applied in 
large-scale studies (11). Questionnaires and diaries also have 
the advantage of capturing the type (e.g., TV viewing) and con-
text (e.g., at home) of activities, which may identify potential key 
targets for designing effective interventions (11-13,15).

Because the application of questionnaires and diaries to evaluate 
sedentary time in children and adolescents has increased, several 
systematic and descriptive reviews have compared the agreement 
between subjective and objective methods (11-13,17), which were 
interpreted as constructs, criteria and/or convergent validity (13). 
The current literature indicates there is limited agreement between 
questionnaires and diaries for assessing sedentary time (11,15,17). 
Although the methodological challenges of measuring sedentary 
time have been thoroughly discussed (12,15,17), the literature pro-
vides little empirical evidence of how to design subjective methods 
and formats (e.g., questionnaire or diary) as well as what reference 
method and strategies for data recording can improve the agree-
ment (13). In this systematic review, we aimed to provide evidence 
to support decisions about measurement approach choices for 
subjectively assessing sedentary time in children and adolescents, 
adopting objective methods as the reference.

METHODS

SEARCH STRATEGY

Searches were performed using the electronic databases Med-
line (PubMed), Web of Science, Embase, SPORTDiscus, BioMed 

Central and SCOPUS. These databases were searched for records 
from their inception up until the most recently published articles in 
January 2016. The present review is registered in the PROSPERO 
database (CRD42014015138). 

Descriptors and the MeSH terms “sedentary behavior”, “ques-
tionnaire”, “diary” and “validity” were used as search terms in the 
databases. The search strategy was applied twice, once for chil-
dren (adding descriptors for “children”) and once for adolescents 
(adding descriptors for “adolescents”), as seen in supplementary 
table I. Additionally, the references listed from the articles found in 
these databases were reviewed, and the corresponding authors of 
unavailable articles were directly contacted. We also checked the 
reference lists of other relevant studies, key articles and previous 
reviews (11,12,15,18). 

ELIGIBILITY AND EXCLUSION CRITERIA

The inclusion criteria were as follows: a) studies defining sed-
entary activity as any waking behavior characterized by activities 
with an intensity less than 1.5 metabolic equivalent (MET, a resting 
energy expenditure set at 3.5 ml of oxygen/kg of body mass/
min) (1) or a combination of low-intensity activities (≤ 1.5 MET) 
conducted in a seated or reclining posture (19); b) studies with 
participant populations composed of children (2-10 years) and/
or adolescents (11-19 years), as defined by the World Health 
Organization (WHO) (20); c) studies containing original research; 
d) studies performed with at least one subjective measurement 
and one objective measurement for sedentary activity; e) stud-
ies reporting at least one agreement measure for subjective and 
objective methods; and f) publications written in English, Spanish 
or Portuguese.

The exclusion criteria were as follows: a) studies considering 
sedentary activity to be physical inactivity; b) participants aged 
out of 2 to 19 years; c) study participants with different diseases 
or disturbances that could interfere with sedentary behavior; d) 
studies including only children and/or adolescents with disabilities 
or developmental delays that may impact their ability to accu-
rately recall subjective information; and e) studies that reviewed 
articles or books. These criteria were set to increase inter-study 
comparability.

SCREENING PROTOCOL

In the screening phase, potentially relevant papers were select-
ed first by screening the titles and then by screening the abstracts, 
and if the abstract did not provide sufficient data, then we retrieved 
and screened the entire article. Two authors (Nascimento-Ferreira, 
M. and Toazza, P.) independently performed the literature screen-
ing using a pre-defined study extraction form. The results were 
compared and if a disagreement occurred, then the article was 
evaluated by a third researcher (De Moraes, AC.) (Fig. 1). 
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DATA EXTRACTION

The extracted publication data form included study characteris-
tics (such as the authors, tool assessed, location, publication year, 
population, respondent), the sample size, the duration of seden-
tary activity recording, the test-retest interval, the subjective and 
objective methods, the measurement units, the test-rest reliability 
assessed (if conducted) and the estimated effect for agreement 
between subjective and objective method. 

We considered the estimated effect for agreement of the key 
variable (indicated in each study aim) of the subjective method, 
or we selected the variable associated with the largest set of sed-
entary activities. We considered more than one validity estimate 
effect per study if global estimate effects were not provided. In 

studies with stratified validity estimate effects, a pre-specified 
priority order of study population (children, adolescents), type of 
measurement (e.g., screen time, sedentary behavior), subjective 
method (questionnaire, diary), objective method (e.g., accelerom-
eter, direct observation) and type of report (e.g., parent-report, 
self-report) was used to assess inclusion.

DATA SYNTHESIS

The Pearson correlation coefficient and the Spearman (rank) 
correlation coefficient were selected as the operationalization for 
the agreement estimate effects in the meta-analysis. At least three 
agreement measures from two different studies were required 

772 retrieved scientific papers

404 potentially relevant records  
(titles and abstracts)

52 potentially relevant full-text articles

14 included studies

Analysis of data and interpretation of results:
– � 10 studies were retrieved by database
– � 4 studies were retrieved by reference lists
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368 duplicated records excluded  
by Endnote software

352 records were excluded by title not related  
to the topic (or not relevant by title and abstract)

9 included articles from reference lists of retrieved articles;

47 excluded articles according to each criteria:
  1. � Sample > 2 and < 19 years (6)
  2. � Review of articles or books (5)
  3. � Did not use both a subjective and objective SB measure 

or did not report the agreement between them (33)
  4. � Other languages (3)

Figure 1. 

Search strategy and results.
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in each meta-analysis. Agreement measures that used other 
statistical estimate effects (e.g., Bland-Altman, t-test, limits of 
agreement) were retrieved, and the estimate effects were iden-
tified. However, these estimate effects were not included in the 
meta-analysis (21). 

OUTCOMES AND INDEPENDENT VARIABLES 

Agreement is the degree to which scores or ratings are identical 
(22). We adopted the correlation coefficients of the agreement 
between the subjective and objective methods (reference meth-
od) that were assessed at the same time as the outcome. The 
independent variables were the measurement approaches: type 
of measurement, subjective method, objective method and type 
of report.

ASSESSMENT OF METHODOLOGICAL 
QUALITY

We used the checklist proposed by Kmet, Lee and Cook (23) to 
examine methodological quality. Studies were scored according 
to eleven items (items 5, 6 and 7 were not applicable) from 14 
items, depending on the degree to which the specific criteria (item) 
were met (“yes” = 2 points, “partial” = 1 point, “no” = 0). Then, 
the sum of all scores was divided by the highest possible score 
(28 points), which yielded quality scores ranging from 1 (best) to 
0 (worst). Items not applicable to a particular study design were 
excluded from the calculation of the summary score. Two authors 
(Nascimento-Ferreira, M. and Toazza, P.) independently performed 
the methodological quality assessment and disagreements were 
discussed with a third author (Rendo-Urteaga, T.). 

STATISTICAL ANALYSIS

The Stata 14 (Stata Corp., College Station, TX, US) program 
was used for statistical analysis. The sensitivity analyses between 
total agreement estimates and estimates that reported correlation 
coefficients were performed by Chi-square goodness of fit test. 
The significance level was set at p ≤ 0.05. The pooled correlation 
coefficient was performed by meta-analysis with a random-effects 
model for moderate-to-high heterogeneity and a fixed-effects 
model for low heterogeneity (24). Additionally, forest plots were 
constructed. We calculated the coefficient with corresponding 
95% confidence interval (CI) across individual studies, which were 
organized according to sedentary activity group. The heterogeneity 
of studies was evaluated using an I2 test (values of p < 0.05 
were considered significant). To verify potential publication bias 
(i.e., systematically positive or negative results) and small-study 
effects, the Egger test was performed (25). In this regression, a 
bias value of p < 0.05 indicates the presence of asymmetry, and 
the sign of the coefficient indicates the direction (26). Funnel plots 
were generated to examine the potential bias graphically. 

A value of 0% indicates no observed heterogeneity, whereas 
values of 25%, 50% and 75% were considered as low, moder-
ate and high, respectively (27). To estimate the strength of the 
agreement, the correlation coefficient (Pearson correlation and/
or Spearman rank) cut-off points were defined using the following 
classification: 0-0.19, very weak; 0.2-0.39, weak; 0.40-0.59, 
moderate; 0.6-0.79, strong; 0.8- 0.9, very strong; and 1.0, per-
fect correlation (28). 

RESULTS

The literature search yielded 772 titles of potentially relevant 
articles (98.8% from electronic databases and 1.2% from refer-
ences or other reviews). Of those titles, 14 studies (29-42) were 
eligible according to the established inclusion/exclusion criteria 
(Fig. 1). All of the included studies were published after 1984. The 
number of papers about the agreement between questionnaires 
and diaries with objective methods increased after the year 2010. 
A small portion of the retrieved studies were performed only in 
one sex (14.3%). A total of 5,703 youth (mean per study = 312; 
range = 34-2,048) with ages ranging from 3 to 17.5 years were 
evaluated. The methodological quality scores of the studies were 
acceptable (≥ 0.64 in all studies) (Supplementary Table II) (23).

Two major groups of sedentary activities were found: screen 
time and sedentary behaviors (i.e., several sedentary activities 
including screen time). Sedentary behaviors varied from only 
one sedentary activity (29) to 13 sedentary activities (33) that 
were measured. Additionally, three objective methods were used, 
including direct observation, accelerometers and pedometers, 
along with two subjective methods: questionnaires and diaries 
(Table I). 

The most common study characteristics were that the stud-
ies were performed after 2010 in North America and focused 
on adolescents. In addition, the most common methodological 
approaches included sedentary behavior (comprising screen time) 
as the main measurement, which was assessed through self-re-
ported questionnaire and compared with accelerometer (Table I). 

Regarding the sensitivity analysis, significant differences were 
found among independent variable proportions between studies 
that reported or did not report correlation coefficients (Table I). 
Seventeen agreement measures were found from 14 studies. Of 
these measurements, 13 agreements were measured by coef-
ficients of correlation (Pearson or Spearman coefficient) from 
ten studies (76.5%). In addition, two agreement measures from 
only one study were based on adjusted results for sex, school 
and maternal education and four agreement measures from four 
studies were presented by other statistical estimated effects 
(Bland-Altman plots; and t-test and Kruskal-Wallis mean differ-
ences), and they were not included in the meta-analysis (Supple-
mentary Table II).

Two meta-analyses based on data synthesis inclusion cri-
teria with methodological quality scores of ≤ 0.71 and ≤ 0.68 
for screen time and other for sedentary behavior, respectively, 
were performed. A negative pooled correlation coefficient of  
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-0.15 (n = 1,690; CI 95%: -0.17 to -0.13) was identified for 
the agreement between questionnaires and accelerometers for 
assessing self-reported screen time. Conversely, positive correla-
tion coefficients of agreement were found between questionnaires 
and accelerometers for assessing parent-reported (n = 201; r = 
0.09, CI 95%: 0.04 to 0.13) and self-reported (n = 551; r = 0.43, 
CI 95%: 0.40 to 0.47) sedentary behavior (Fig. 2). The meta-anal-
ysis showed significant heterogeneity (I2 ≤ 84.3%) across studies 
for the assessment of sedentary behavior.

No asymmetric distribution was found because the intercept 
(bias) was near zero (p ≤ 0.05), and we did not find any significant 
small-study effects (p ≤ 0.05) (25). These potential biases were 
also tested graphically in the funnel plots that are shown in the 
supplementary file (Supplementary Fig. 1) and similar findings 
were observed. 

DISCUSSION

In our opinion, the selection of the design for agreement stud-
ies will be primarily driven by the study’s aim and the resources 
available. However, the findings from this systematic review 
should be considered as the beginning of what we expect will 
be a body of evidence regarding the impact of decisions about 
election of type of measurement, subjective method, objective 
method and type of report in the agreement between subjective 
and objective methods for assessing sedentary time in children 
and adolescents. The novel finding based on our evidence is 
that questionnaires have positive agreement with accelerome-
ters for assessing sedentary behavior, whereas the agreement 
is negative for the assessment of screen time. In this sense, 
self-reported questionnaires may be considered to be useful 
methods when the main goal is to assess sedentary behavior, 
especially in adolescents.

Table I. Descriptive characteristics of the agreement estimates

Independent
variables

Agreement estimates*
(Data from 14 studies)

Correlation coefficient 
 agreement estimates
(Data from 10 studies) p-value†

k = 17 % k = 13 %

Year of publication
  1985-2010
  2011-2015

7
10

41.2
58.8

6
7

47.1
52.9

0.422

Geographic location
  North America
  Oceania
  Europe
  South America
  Asia

6
4
4
1
2

35.3
23.5
23.5
5.9

11.8

4
3
4
0
2

30.8
23.1
30.8
0.0

15.4

0.282

Study population
  Children 
  Adolescents
  Children and adolescents

6
10
1

35.3
58,8
5.9

5
7
1

38.5
52.9
7.7

0.219

Type of measurement
  Screen time
  Sedentary behavior‡

8
9

47.1
52.9

5
8

38.5
64.7

0.586

Subjective method
  Diary 
  Questionnaire

4
13

23.5
76.5

3
10

23.1
77.0

0.662

Objective method
  Direct observation 
  Accelerometer
  Pedometer

2
14
1

11.8
82.3
5.9

2
10
1

15.4
77.0
7.7

Type of report
  Parent
  Self

6
11

35.3
64.7

6
7

47.1
52.9

0.081

k: number of agreement analyses. Significant values (p < 0.05) are in bold. *Total agreement estimates, including other statistical test as t-test, ANOVA, linear 
regression and Bland-Altman method. †Chi-square goodness of fit (p-value) for comparison between total studies (k = 17) and studies that reported correlation 
coefficients (k = 13). ‡Including screen time.
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SUMMARY OF FINDINGS

We identified agreement measurements from five continents, 
and all those studies were written in English and published after 
1984. There has been a substantial increase in these types of 
publications over the last ten years. Historically, sedentary time 
was conceptualized as a part of the physical activity spectrum 
(5,43). In this sense, the recent increase in the number of sed-
entary time method agreement studies could be explained by the 
consideration of sedentary time as a behavior that is separate 
from physical activity (5). 

We found publications that used direct observation, accelerom-
eters and pedometers as reference methods to assess sedentary 
time. Prior to 2006, we found studies evaluating only screen time 
(e.g., watching TV, using a computer, playing video games). After 
this period, other behaviors (e.g., reading, talking on the phone, 
sitting, music practice, travelling in a car) were included in the 
sedentary behavior questionnaires and diaries, which provided 
a more comprehensive understanding of this behavior beyond 
screen time (9,10) because screen time alone did not appear to 
be representative of the overall sedentary time (44). 

Figure 2. 

Meta-analysis summary for screen time (self-reported, A) and sedentary behavior (parent- and self-reported, B) assessed by questionnaires and accelerometers (ES: effect 
size of correlation coefficient; CI: confidence interval; I-squared (I2): statistical index of heterogeneity).

A

B



455IMPACT OF METHODOLOGICAL APPROACHES IN THE AGREEMENT BETWEEN SUBJECTIVE AND OBJECTIVE METHODS  
FOR ASSESSING SCREEN TIME AND SEDENTARY BEHAVIOR IN PEDIATRIC POPULATION: A SYSTEMATIC REVIEW

[Nutr Hosp 2018;36(2):449-462]

MAJOR FINDINGS FROM THE META-
ANALYSIS: AGREEMENT BETWEEN 
QUESTIONNAIRES AND ACCELEROMETERS 
FOR ASSESSING SCREEN TIME

Based on the meta-analysis correlation coefficients, our find-
ings showed that the agreement between questionnaires and 
accelerometers for the assessment of self-reported screen time 
in children and adolescents was negative. These findings are sim-
ilar to a previous systematic review that showed that agreement 
for self-reported screen time was r = 0.07 (15). However, in this 
review, the authors included direct observation as a reference 
method, which could improve the results. 

Two other recent reviews of the literature (11,15) indicate that 
the agreement of children’s self-reported TV viewing with objective 
methods is highly variable (r = -0.19 to 0.88) (12). The nega-
tive agreement found in our review could be partially explained 
because accelerometers, in general, assess the absence of move-
ments with limitations to evaluate aspects related to the type of 
sedentary activity that is being performed (12,13). On the other 
hand, the questionnaires cover specific questions (15) about TV 
viewing, computer use and playing video games. Thus, studies 
drawing inferences about total sedentary time (from accelerome-
ters) compared to a set of behaviors relative to screen time (from 
questionnaires or diaries) should be interpreted with caution.

Alternatively, the literature suggests direct observation as the 
gold standard for assessing screen time (15). We found two stud-
ies (which were not meta-analyzed) that compared questionnaires 
(32) and diaries (29) with direct observation, and they found mod-
erate (r = 0.49) to strong (r = 0.60) correlation, respectively. 
However, this methodology could be invasive and not practical for 
large-scale research studies (11,15). In this sense, we speculate 
that the poor agreement between questionnaire and accelerome-
ter for assessing screen time found in the meta-analysis could be 
likely due to the choice of accelerometers as a reference method 
rather than the subjective method per se.

MAJOR FINDINGS FROM THE META-
ANALYSIS: AGREEMENT BETWEEN 
QUESTIONNAIRES AND ACCELEROMETERS 
FOR ASSESSING SEDENTARY BEHAVIOR

Our results suggest that there is positive agreement between 
questionnaires and accelerometers for assessing sedentary 
behavior. In addition, we found moderate correlation when the 
information was self-reported by adolescents. In this topic, the 
literature has no a clear line, although one systematic review 
(17) indicates that there is no acceptable agreement between 
objective and subjective methods due to the low methodological 
quality of the included studies or to poorly developed question-
naires. On the other hand, a classic systematic review (11) states 
that subjective methods provide reliable estimates of sedentary 
behavior and accelerometers can accurately classify participants’ 
behavior as sedentary. There, the authors recommend the use of 

accelerometers in conjunction with subjective measures to assess 
sedentary behavior.

In our systematic review, all questionnaires assessed the time 
spent in sedentary behavior. One potential explanation for the 
findings in the current review and which can complement previous 
reviews (11,17) is based on a recent study by Kelly et al. (13), who 
hypothesized that there is no single “gold standard” for sedentary 
behavior measurement and measurement depends primarily on 
the aspect of interest that there will be different best reference 
methods. Therefore, for total volume (or absence) of activity, accel-
erometers may be the most adequate reference method (13,45), 
which could have approximate the measures from questionnaires 
and accelerometers providing positive correlation. 

However, it is important that researchers, practitioners and pol-
icy makers understand the strength and limitation of the methods 
(46). In general, accelerometers do not assess changes in posture 
(47), but they capture the lack of movement (13) or the accu-
mulation of low movement counts at specified cut-points (12). 
Additionally, there are different cut-points, axes, degrees of data 
reduction, and data management applied to identify sedentary 
time (15).

Furthermore, we found that the questionnaires, especially for 
adolescents, were frequently answered by the participant, where-
as for children, the questions were answered by their parents. In 
addition, according to the literature, self-reporting may not be 
appropriate for children due to their limited cognitive capacity, 
which may hinder accurate recall (12). Under such circumstances, 
parental reports may be used to gather information on children’s 
sedentary behavior (48). Regarding adolescents, some original 
studies have shown that parents can overestimate the behaviors 
of adolescents (49,50). However, few studies have examined the 
psychometric properties of sedentary behavior self-reports of chil-
dren or adolescents compared to parental reports (12). 

HETEROGENEITY AND POTENTIAL BIAS  
IN THE META-ANALYSIS

An important heterogeneity was found for assessing sedentary 
behavior, which was commonly observed in other meta-analyses 
that addressed this or similar topics (5,51). The heterogeneity can 
be partially explained by the large age range of the subjects as 
well as the different questionnaires and accelerometers that were 
adopted, the number of days that accelerometers were worn, 
different accelerometer cut-off and axis points, questionnaire 
attributes (e.g., length of recording period, number of items), 
and the different geographic populations. For these reasons, we 
were not able to perform a meta-regression to assess potential 
sources of heterogeneity due to differences among study meth-
odologies (52). 

Regarding bias, although the scientific community seems to be 
resistant to published studies with negative and non-significant 
results (25), our analysis did not indicate a potential risk of bias 
towards publications with significant and positive results. Addi-
tionally, we did not find small-study effects for the agreement 
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measures. However, we can speculate there were two potential 
biases, including publication bias and location bias. Although we 
observed an increase in the number of published studies, these 
studies were published only in English, and the majority of these 
studies were performed in high-income continents (North America 
and Europe) (53). 

STRENGTHS AND LIMITATIONS

The present study has several strengths. This review was sys-
tematically conducted by multiple reviewers. We retrieved a large 
number of studies from different continents using a thorough 
search procedure that covered a period greater than 30 years. The 
Preferred Reporting Items for Systematic Reviews and Meta-Anal-
yses (PRISMA) statement (54) was adopted, and a methodological 
quality rating was performed separately to assist with interpreting 
the findings. In addition, based on a cross-reference search of 
published reviews, studies that were not found in the electronic 
database searches were included. Another strength of this review 
was that two independent authors conducted the data extraction 
and the methodological quality assessment.

We are confident that our findings were able to obtain an ade-
quate representation of the literature available on the agreement 
of sedentary behavior questionnaires and diaries with objective 
methods. Additionally, this is the first time that results on the 
agreement between questionnaires and accelerometers for 
assessing screen time and sedentary behavior, respectively, were 
summarized in a meta-analysis as well as the first assessment 
of how measurement approaches can be associated with the 
referred agreements.

The limitations of this review include some different classifi-
cations of sedentary behavior among the questionnaires (5,19), 
especially because sedentary behavior was considered to be part 
of the physical activity spectrum for several years (5). To avoid 
these potential misclassifications, we included only subjective 
methods that used two accepted definitions of sedentary behav-
ior (19). Due to the nature of the measurements, the agreement 
between questionnaires and accelerometers for assessing screen 
time and sedentary behavior found in our meta-analyses cannot 
be extrapolated for metrics (e.g., energy expenditure, metabolic 
rates) other than sedentary time. 

Studies addressing other types of agreement analyses, such 
as subjective or health outcomes, as reference methods were not 
assessed. The variations in methods in studies comparing subjec-
tive and objective methods should be considered as a limitation, 
such as differences in the cut-off points, axis or vector magnitude 
used to analyze accelerometer data and the fact that subjective 
(reported time in behavior) and objective (total time in absence of 
movement) methods did not measure exactly the same param-
eters. Other potential limitations can be the agreement analyses 
restricted to data from published studies. No data was retrieved 
from gray literature or similar sources.

Other important limitation comprises correlation coefficients as 
agreement estimates. Summarizing the findings on agreement 
between methods is complex (55), especially because several 
statistical procedures were adopted. In our meta-analyses, only 
correlation coefficients were considered, which implies that cau-
tion should be taken when accepting agreement with only a sup-
porting statistical test (56). However, correlation coefficients are 
the most common estimated effects used to examine agreement 
between medical methods (57), and they are considered as good 
indicators of the relationship between two instruments (28). In 
addition, we have no meta-analyzed findings about diaries, as well 
as we have no meta-analyzed addressing other objective method 
as reference method than accelerometer.

Despite all these limitations, the results of the present study 
were the best estimate that could be produced with the availa-
ble evidence on the agreement between subjective and objec-
tive methods for assessing screen time and sedentary behavior. 
Finally, our systematic review was not designed to indicate an 
ideal methodological approach for agreement studies in seden-
tary behavior but rather to provide an initial discussion based on 
evidence about the impact of methodological decisions in the 
agreement studies.

CONCLUSIONS

There are two major groups of activities used to measure sed-
entary time subjectively: screen time and sedentary behavior. 
Questionnaires have positive agreement with accelerometers for 
assessing sedentary behavior. Conversely, the agreement between 
the questionnaires and accelerometers for screen time is nega-
tive. Self-reported questionnaires are recommended methods to 
measure sedentary behavior in adolescents.
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Supplementary Table I. Descriptors used in electronic database searches
Age group Descriptors adopted

Children

(“early childhood” OR “child” OR “preschool” OR “children” OR “preschoolers” OR “childhood”) AND (“sedentary behavior” OR 
“physical inactivity” OR “sedentary” OR “sedentarism” OR “sitting” OR “TV” OR “television” OR “screen” OR “computer” OR 
“electronic games” OR “video” OR “DVD” OR “video games” OR “electronic media”) AND (“instrument” OR “survey” OR “diary” OR 
“questionnaire” OR “self-report” OR “proxy report” OR “log”) AND (“accelerometer” OR “accelerometry” OR “direct observation” 
OR “pedometer” OR “motion sense” OR “heart rate” OR “inclinometer” OR “activity monitor” OR “ActiGraph” OR “GENEActiv”) AND 
(“agreement” OR “validity of results” OR “validities” OR “valid” OR “validation” OR “validity”)

Adolescents

(“adolescence” OR “adolescents” OR “youth” OR “teen” OR “teenager”) AND (“sedentary behavior” OR “physical inactivity” OR 
“sedentary” OR “sedentarism” OR “sitting” OR “TV” OR “television” OR “screen” OR “computer” OR “electronic games” OR “video” 
OR “DVD” OR “video games” OR “electronic media”) AND (“instrument” OR “survey” OR “diary” OR “questionnaire” OR “self-report” 
OR “proxy report” OR “log”) AND (“accelerometer” OR “accelerometry” OR “direct observation” OR “pedometer” OR “motion sense” 
OR “heart rate” OR “inclinometer” OR “activity monitor” OR “ActiGraph” OR “GENEActiv”) AND (“agreement” OR “validity of results” 
OR “validities” OR “valid” OR “validation” OR “validity”)
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Supplementary figure 1. 

Funnel plot for the correlation coefficients addressing screen time (A) and sedentary behavior (B: parent-report; C: self-report) measured by questionnaires in comparison 
with accelerometers.
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