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Abstract

Purpose: The aim of the present study was to analyze the associations of youths’ sedentary behavior (SB) with parents’ and siblings’ SB and

physical activity (PA), as well as the associations of youths’ coparticipation with parents, siblings, and friends in PA and SB with youths’ SB.

Methods: The sample consisted of 1543 youths (12.02 § 2.51 years; 788 boys) enrolled in the baseline cohort of the UP&DOWN study. SB was

assessed by accelerometry and questionnaire. Participants reported the time spent by their parents and siblings watching television, playing vid-

eogames, surfing the Internet, sitting/resting, and doing PA. Further, participants reported coparticipation with parents, siblings, and friends in

these activities. Linear mixed models, including school and city as random effects, were performed.

Results: Parents’ television time was positively associated with youths’ screen-based SB. Coparticipation with friends in playing videogames (in

boys) and in surfing the Internet (in girls) showed a positive association with screen-based SB and a negative association with educational-based

SB. Moreover, coparticipation with siblings and friends in PA was inversely associated with accelerometer-based SB in boys and girls.

Conclusion: Our results emphasize the important role of social modeling in the development of sedentary lifestyles in youths. Interventions

aimed at reducing health risk behaviors in youths could be more effective if they are oriented from a social perspective that involves their fami-

lies and networks of their closest friends.

2095-2546/� 2020 Published by Elsevier B.V. on behalf of Shanghai University of Sport. This is an open access article under the CC BY-NC-ND

license. (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Sedentary behavior (SB) has been defined as any waking

behavior characterized by low energy expenditure (�1.5 met-

abolic equivalents) while in a sitting, reclining, or lying pos-

ture.1 Therefore, SB is contemplated as a differentiated

construct to the lack of physical activity (PA), with specific

correlates and with independent effects on health.2 SB has

been related to impaired anthropometric, cardiometabolic,

fitness, and social health indicators in youths.3,4 Thus, in

recent decades, interest in identifying the correlates of SB

among children and adolescents has increased, considering
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that knowledge of the factors associated with SB could guide

interventions aimed at improving the lifestyle patterns of

young people.5

The family environment is particularly important in the

development of healthy habits in young people, because dur-

ing the early stages of young people’s lives, parents are the

main source of support and influence in the development of

their children’s attitudes and behaviors.6 Thus, parental model-

ling is an important social factor that influences the develop-

ment of active and sedentary habits in young people.7,8 It

contributes to the socialization of children, gives that children

are inspired to imitate their parents’ conduct after observing

it.9 However, parental modelling not only offers opportunities

for observational learning, but also includes coparticipation,

which is defined as the time shared in certain behaviors.9
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Associations between parental and youth behaviors have

been described, with most previous studies focusing on PA.10

By contrast, the influence of siblings on the lifestyles of their

brothers and sisters has been much more rarely analyzed.11 In

this regard, significant correlations between PA levels among

siblings have been identified,12 but research on the associa-

tions of SB among siblings has yielded scant and inconclusive

results.13

In addition to family influences, friendship networks can

be an important factor in the development of health-related

behaviors among young people.14 During transition to ado-

lescence, the time spent with parents decreases and the time

interacting with peers increases, so that although parental

influence does not completely disappear, the influence of

friends on individual behaviors gains a large relevance.15

The motivation and praise received from friends, as well as

observation of their friends’ behaviors and coparticipation in

their friends’ activities, have been described as predictors of

PA levels in young people.16 Nevertheless, the influence of

friendship networks on SB has been sparingly examined, and

the few previous studies that have done so have reported

mixed results.15

Accordingly, the aim of the present study was to identify

the social correlates of SB in young people. Thus, we analyzed

the associations between accelerometer-based and self-

reported SB among youths and their parents’ and siblings’ SB

and PA, as well as the associations between young people’s

coparticipation with their parents, siblings, and friends in rele-

vant activities and the SB of these youths.
2. Methods

2.1. Participants

Participants selected for this study were enrolled in the

baseline cohort of the UP&DOWN study,17 a 3-year longitudi-

nal study designed to assess the impact of PA and SB on health

indicators, as well as to identify the psychoenvironmental and

genetic determinants of PA and SB. Cross-sectional data from

this study were collected from September 2011 to June 2012.

A total of 2225 youths (age 6�18 years) from 23 primary

schools in C�adiz (1st- and 4th-grade students) and 18 secondary
schools in Madrid (7th- and 10th-grade students) participated in

the UP&DOWN study. The study involved public schools

(n = 32) and concerted/private schools (n = 9). Schools were

located in urban areas (n = 24) as well as rural areas (n = 17).

Younger children (age 6�8 years) did not complete the self-

reported questionnaires due to possible bias; thus, participants

in the present study included 1543 Spanish youths (788 boys),

age 12.02§ 2.51 years, who had complete data at baseline.

Study protocols were approved by the Bioethics Committee

of the National Research Council (Madrid, Spain), the Ethics

Committee of the Hospital Puerta de Hierro (Madrid, Spain)

and the Committee for Research Involving Human Subjects at

the University of C�adiz (C�adiz, Spain). Parents/guardians and
participants signed a written informed consent before partici-

pating in the study.
2.2. Accelerometer-based leisure time SB

Objectively measured SB data were obtained by Actigraph

accelerometers, models GT1M, GT3X and GT3X+ (Acti-

Graph LLC, Pensacola, FL, USA). Previous research has con-

firmed a strong agreement among the 3 models without

additional calibration.18

Participants were instructed to wear the accelerometer at the

lower back for 7 consecutive days, removing it during sleep and

water-based activities. Data were downloaded and processed

using Actilife software (Version 5.2.2; ActiGraph LLC). The

epoch duration was set at 2 s in GT1M models and at 30 Hz in

GT3X and GT3X+ models. Before analyses, all data were rein-

tegrated into a 10-s epoch.19 After deleting data on nonwear

time,20 the inclusion criterion was defined as �3 days of record-

ing (with 1 weekend day), with a minimum of 10 h of valid

registrations per day.19 Accelerometer files were subjected to a

filter to remove the records stored during school time, and aver-

age sedentary time for valid weekdays and weekend days was

determined using the cut-point value of <100 counts per min-

ute.21 SB was then computed as follows: ((weekday

SB£ 5) + (weekend SB£ 2))/7.

2.3. Self-reported leisure time SB

Participants completed the Youth Leisure-time Sedentary

Behavior Questionnaire.22 This questionnaire evaluates the

amount of leisure time spent in 12 SBs that could be merged

into 4 categories: (1) screen-based SB (watching television

(TV), playing computer/video games, and surfing the Internet);

(2) educational-based SB (doing homework/studying with a

computer, doing homework/studying without a computer, and

reading for fun); (3) social-based SB (sitting and talking, talk-

ing on the telephone, and listening to music); and (4) other-

based SB (sitting to rest, doing cognitive hobbies, and travel-

ing on motorized transport).

Participants were instructed to think back over the previous

week and report the estimated average time devoted to each

behavior during weekdays and weekends, separately. To dimin-

ish an over-reporting phenomenon, the questionnaire responses

were adjusted to leisure time before performing analysis.22 The

average time spent per day on each behavior was calculated as

follows: ((weekday time£ 5)+(weekend time£ 2))/7.

2.4. Perceived PA and SB of parents and siblings

Participants indicated, on a 5-point Likert scale (1 = never,

2 = seldom, 3 = sometimes, 4 = often, 5 = very often), how often

their parents and siblings are watching TV, playing video-

games, surfing the Internet, sitting/resting, and doing PA. Par-

ticipants were instructed to answer only about the parents/

guardians and siblings with whom they lived.

2.5. Coparticipation in PA and SBs with parents, siblings, and

friends

Participants reported, on a 5-point Likert scale (1 = never,

2 = seldom, 3 = sometimes, 4 = often, 5 = very often), how often

they coparticipated with parents, siblings, and best friends in
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the following behaviors: watching TV, playing videogames,

surfing the Internet, sitting/resting, and doing PA.

2.6. Other variables

Sex and age were recorded. Socioeconomic status was

assessed by the Family Affluence Scale.23

2.7. Statistical analyses

Statistical analyses were performed using SPSS Statistics Ver-

sion 23.0 for Windows (IBM Corp., Armonk, NY, USA), with

level of significance set at p< 0.05. Descriptive statistics are pre-

sented as mean§ SD or percentages. Because preliminary analy-

ses showed interaction by sex in certain associations, all analyses

were conducted separately for boys and girls. No interaction was

found for other variables (e.g., family structure, age of parents,

number of siblings, or difference in age between siblings).

Owing to the hierarchical nature of the data (participants at

Level 1, schools at Level 2, and city at Level 3), we used linear

mixed models, including school and city as random effects, to

determine the correlates of each SB. The associations were

analyzed in 2 steps. First, bivariate analyses were conducted to

select factors associated with SB. In the second step, signifi-

cant or borderline significant terms in bivariate analyses (p <

0.10) were combined in multivariable models. Age and socio-

economic status were included as covariates in all models.

Analyses for accelerometer-based SB were additionally

adjusted for accelerometer wearing time.

Before performing the multivariable analyses, multicolli-

nearity between the independent variables was analyzed by

checking Pearson’s correlations (r). A correlation of r > 0.6

was considered as an indicator of multicollinearity.24 In case of

multicollinearity, the variable more strongly associated with the

dependent variable was included in the analysis. Correlations

ranged from ¡0.117 to 0.480 except for sitting/resting with

parents and sitting/resting with siblings, which were signifi-

cantly correlated in both boys (r = 0.661) and girls (r = 0.630).

Therefore, sitting/resting with siblings was removed from the

multivariable model for social-based SB in boys, and sitting/

resting with parents was removed from the multivariable mod-

els for social-based SB and other-based SB in girls.

3. Results

Descriptive statistics of the sample are shown in Table 1. The

main effects of the univariate analyses for boys are included in

Supplementary Table 1. In the multivariate analyses for boys

(Table 2), TV time of parents was positively associated with

accelerometer-based SB (p = 0.013), screen-based SB

(p = 0.032), and time watching TV (p< 0.01). The time spent sit-

ting/resting by siblings was positively related with TV time

(p = 0.013) and negatively with educational-based SB

(p = 0.016). Coparticipation with parents (p < 0.01) and

friends (p< 0.01) in sitting/resting showed a positive relationship

with social-based SB. Coparticipation with friends in playing vid-

eogames was positively associated with screen-based SB

(p < 0.01) and time playing videogames (p < 0.01), and
negatively associated with educational-based SB (p = 0.043).

Coparticipation with siblings in watching TV showed a positive

relation with other-based SB (p = 0.040), whereas coparticipation

with friends in surfing the Internet was positively associated with

the time invested by boys in this behavior (p< 0.01). Conversely,

the PA level of siblings was negatively related with screen-based

SB (p = 0.020) and time surfing the Internet (p = 0.030). Coparti-

cipation with parents in PA was negatively associated with

screen-based SB (p < 0.01) and time playing videogames

(p = 0.042), whereas coparticipation with siblings in PA showed

a negative relationship with accelerometer-based SB (p = 0.035).

Coparticipation with friends in PA was inversely related with

accelerometer-based SB (p = 0.042), screen-based SB (p< 0.01),

time watching TV (p = 0.042), time playing videogames

(p< 0.01), and other-based SB (p = 0.047).

The main effects of the univariate analyses for girls are

included in Supplementary Table 2. In the multivariate analyses

for girls (Table 3), the time spent watching TV by parents was

positively related with screen-based SB (p = 0.023) and time

watching TV (p = 0.033). Coparticipation with parents in watch-

ing TV was positively associated with girls’ TV time

(p = 0.043), whereas coparticipation with siblings in watching

TV was positively related with accelerometer-based SB

(p = 0.036). The time spent sitting/resting by parents showed a

positive association with social-based SB (p< 0.01) and a nega-

tive relationship with educational-based SB (p = 0.035),

whereas the time spent sitting/resting by siblings was positively

related with accelerometer-based SB (p = 0.037), screen-based

SB (p = 0.043), and other-based SB (p < 0.01). Coparticipation

with siblings (p = 0.040) and friends (p = 0.039) in playing vid-

eogames was positively associated with the time spent in this

behavior by girls, and coparticipation with siblings in surfing

the Internet showed a positive association with other-based SB

(p = 0.024). Coparticipation with friends in surfing the Internet

was positively related with screen-based SB (p = 0.045) and

time surfing the Internet (p < 0.01), and negatively associated

with educational-based SB (p = 0.047). Coparticipation with

friends in sitting/resting showed a positive association with

social-based SB (p = 0.013). In contrast, coparticipation with

siblings in PA was inversely associated with accelerometer-

based SB (p = 0.030), screen-based SB (p < 0.01), time watch-

ing TV (p = 0.012), and time playing videogames (p = 0.018).

Finally, coparticipation with friends in PA showed a negative

relationship with accelerometer-based SB (p = 0.048), screen-

based SB (p< 0.01), and time surfing the Internet (p = 0.048).
4. Discussion

The objective of the present study was to identify the social

correlates of accelerometer-based and self-reported SB

(including screen-, educational-, social-, and other-based SB)

in a sample of Spanish youths. SB of parents and siblings, as

well as coparticipation with parents, siblings, and friends, in

SB was positively associated with SB in young people. Con-

versely, coparticipation with parents, siblings, and friends in

PA demonstrated inverse relationships with youths’ SB. The

increased number of associations established emphasizes the



Table 1

Descriptive statistics of the sample (mean § SD).

All (n = 1543) Boys (n = 788) Girls (n = 755) p for sex*

Age (year) 12.02§ 2.51 12.05§ 2.51 11.98§ 2.51 0.581

SES (Family Affluence Scale) (0�7) 5.19 § 1.48 5.20 § 1.48 5.18 § 1.47 0.391

SBs (min/day)

Accelerometer-based SBa 451.53§ 47.60 443.23§ 48.63 460.22 § 44.92 <0.001

Screen-based SB 171.89§ 115.67 184.71§ 118.67 158.51 § 110.97 <0.001

Watching TV 92.61§ 81.15 98.16§ 82.53 86.82§ 79.33 0.006

Playing videogames 34.02§ 51.00 44.07§ 56.80 23.52§ 41.66 <0.001

Surfing the Internet 46.44§ 68.08 42.48§ 65.84 49.97§ 70.27 0.043

Educational-based SB 149.47§ 108.10 138.62§ 106.00 160.79 § 109.17 <0.001

Social-based SB 84.23§ 73.65 75.83§ 68.03 93.00§ 78.18 <0.001

Other-based SB 34.64§ 42.16 35.16§ 43.88 34.10§ 40.31 0.622

Family PA and SB (1�5)

Behaviors of parents

Watching TV 2.69 § 0.80 2.69 § 0.82 2.68 § 0.77 0.823

Playing videogames 1.44 § 0.76 1.47 § 0.76 1.42 § 0.75 0.212

Surfing the Internet 1.92 § 0.94 1.94 § 0.95 1.90 § 0.93 0.427

Sitting/resting 2.12 § 0.89 2.13 § 0.93 2.11 § 0.85 0.732

Physical activity 2.60§ 1.06 2.51 § 1.04 2.69 § 1.07 0.001

Behaviors of siblings

Watching TV 3.10 § 1.07 3.10 § 1.07 3.10 § 1.08 0.972

Playing videogames 2.46 § 1.26 2.50 § 1.26 2.43 § 1.28 0.352

Surfing the Internet 2.62 § 1.37 2.62 § 1.39 2.62 § 1.36 0.975

Sitting/resting 2.19 § 1.10 2.16 § 1.11 2.21 § 1.09 0.496

Physical activity 3.08 § 1.22 3.02 § 1.22 3.14 § 1.21 0.088

Coparticipation in PA and SB (1�5)

Coparticipation with parents

Watching TV 2.68 § 0.89 2.68 § 0.89 2.68 § 0.89 0.982

Playing videogames 1.39 § 0.73 1.44 § 0.76 1.34 § 0.69 0.007

Surfing the Internet 1.48 § 0.81 1.49 § 0.82 1.46 § 0.80 0.540

Sitting/resting 2.92 § 1.03 2.83 § 1.05 3.01 § 1.00 0.001

Physical activity 2.16 § 1.10 2.16 § 1.10 2.17 § 1.11 0.837

Coparticipation with siblings

Watching TV 2.92 § 1.07 2.91 § 1.08 2.94 § 1.05 0.699

Playing videogames 2.03 § 1.19 2.21 § 1.27 1.84 § 1.06 <0.001

Surfing the Internet 1.80 § 1.10 1.76 § 1.09 1.85 § 1.10 0.141

Sitting/resting 2.72 § 1.14 2.63 § 1.12 2.81 § 1.14 0.009

Physical activity 2.42 § 1.27 2.43 § 1.29 2.41 § 1.26 0.767

Coparticipation with friends

Watching TV 1.83 § 0.91 1.81 § 0.90 1.84 § 0.91 0.510

Playing videogames 2.09 § 1.15 2.50 § 1.20 1.67 § 0.92 <0.001

Surfing the Internet 2.52 § 1.32 2.41 § 1.30 2.64 § 1.32 0.001

Sitting/resting 3.19 § 1.19 2.86 § 1.14 3.52 § 1.15 <0.001

Physical activity 3.42 § 1.23 3.70 § 1.15 3.13 § 1.24 <0.001

Notes: a Adjusted for wearing time.

* Differences between boys and girls were tested by t test. Significant values are indicated in bold.

Abbreviations: PA = physical activity; SB = sedentary behavior; SES = socioeconomic status; TV = television.
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important role of social modelling in the development of sed-

entary lifestyles in young people.

Parenting practices may influence the health-related behaviors

of young people through several mechanisms, such as parental

modelling, parental support for PA or parental cognitions, aware-

ness, restrictions, and policies.10 A recent systematic review con-

sistently revealed that parents’ own TV time is positively

associated with their child’s screen time.7 Our findings support

this statement, in that the TV time of parents was positively

related with youths’ screen-based SB and TV time both in boys

and girls. Lee et al.8 suggested that this association could also be

result of indirect factors (e.g., home environment). However,

influences of parental modelling on youths’ objectively measured
SB have not been investigated extensively. We found that paren-

ts’ TV time was positively associated with accelerometer-based

SB in boys, but not in girls. Formerly, it has been described that

girls are less affected by parental support than boys.25

Otherwise, parental participation in PA was not associated

with SB in boys or girls. This is in line with previous studies,

where no significant associations were established between

PA of parents and total SB,26 screen-based SB,27 or

non-screen-based SB28 by young people. Tandon et al.29 found

that participation of parents in PA was not related to total SB,

SB at home, or screen-based SB of their children; however,

parental support (i.e., observing their children while engaging

in PA, encouraging them to participate in sport activities, and



Table 2

Multivariate social correlates of SBs in boys (n = 788).

Accelerometer-

based SBa

Screen-

based SB
TV Videogames Internet

Educational-

based SB

Social-

based SB

Other-

based SB

Behaviors of parents

Watching TV 5.49 (2.20)* 10.42 (4.14)* 11.31 (4.41)** — — — — —

Playing videogames — — — — — — — —

Surfing the Internet — — — — — — — —

Sitting/resting — — — — — — — 2.75 (2.12)

Physical activity — ¡6.76 (5.45) — — ¡0.82 (2.77) — — —

Behaviors of siblings

Watching TV — 5.53 (4.98) 4.60 (3.76) — — ¡0.47 (4.50) — —

Playing videogames — — — — — ¡3.98 (3.90) — —

Surfing the Internet — — — 1.78 (1.71) — — — —

Sitting/resting — 6.29 (4.43) 7.88 (3.17)* — — ¡9.94 (4.11)* — 2.05 (1.81)

Physical activity — ¡10.60 (4.55)* — ¡2.10 (2.12) ¡5.08 (2.33)* — — —

Coparticipation with parents

Watching TV — — — — — — — —

Playing videogames — — — — — — — —

Surfing the Internet — — — — — — — —

Sitting/resting — — — — — — 7.62 (2.54)** —

Physical activity — ¡14.24 (5.40)** ¡4.78 (3.23) ¡4.72 (2.25)* ¡3.11 (2.76) — — —

Coparticipation with siblings

Watching TV — — 2.33 (3.60) — — — — 4.30 (1.75)*

Playing videogames — — — — — — — —

Surfing the Internet — — — — — — — —

Sitting time — — — ¡2.21 (2.15) — — b —

Physical activity ¡3.17 (1.50)* ¡1.35 (4.68) — ¡1.39 (2.22) ¡1.29 (2.36) — — —

Coparticipation with friends

Watching TV — — — — — — — 1.90 (2.03)

Playing videogames — 10.48 (4.09)** — 10.73 (2.08)** — ¡7.18 (3.31)* — —

Surfing the Internet — — — — 5.70 (2.02)** — — —

Sitting/resting — — — — — 8.56 (2.34)** —

Physical activity ¡3.40 (1.63)* ¡15.54 (4.44)** ¡5.91 (2.04)* ¡7.24 (2.08)** ¡3.20 (2.25) — — ¡3.18 (1.33)*

Notes: Values are unstandardized by standard errors (regression coefficients). All analyses were adjusted for age and socioeconomic status (Family Affluence Scale).
a Additionally adjusted for wearing time; “—” variable not introduced in final models (p > 0.10 in univariate models).
b Variable removed from the model owing to multicollinearity. * p < 0.05, ** p < 0.01. Significant values are indicated in bold.

Abbreviations: SB = sedentary behavior; TV = television.
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providing transportation to sport facilities) was associated with

reduced SB in youths. Therefore, it is possible that parents’

support for PA might have a greater impact on reducing SB in

youths than their parents’ own participation in PA.30�32

Additionally, time spent sitting/resting by siblings was

identified as a positive correlate of TV viewing in boys, and of

screen-based SB and accelerometer-based SB in girls. Several

studies have analyzed the influence of siblings on youths’ PA,

establishing positive associations between PA levels of young

people and their siblings,12,16,33 but the analysis of siblings’

influence on SB of children and adolescents has been negligi-

ble in previous research, which has been fundamentally lim-

ited to analyzing the relationships between the presence of

siblings in home and the youths’ SB.34 Our results add

evidence by indicating that siblings could exert an independent

and significant social influence on SB of young people.

In contrast, engaging in SBs as a shared family activity,

where family members watch TV or play videogames together,

has been identified as an important influence on SB of

youths.9,35�37 We found that coparticipation with parents and

siblings in watching TV was positively associated with girls’

TV time and accelerometer-based SB, respectively. In trying to

spend time with their children, parents may opt to share
behaviors that do not require a large amount of money, time, or

energy.38 It is possible for parents to think that sharing time

with their children in activities such as watching TV is a social

activity that provides family bonding. Thus, Dubas and Gerris39

reported that parents tend to increase TV coviewing with their

children beginning in early adolescence with the objective of

compensating for the decrease in shared time in other social

contexts. At early ages, the association may be due to parents’

intention to control their children’s access to certain content.40

The challenge, therefore, is making parents aware of the detri-

mental effects of excessive sedentary time and encouraging

parents to identify more beneficial alternatives that allow them

to share time with their children in a healthier context.

In addition, positive associations between coparticipation

with parents in PA and young people’s PA levels have been

reiterated;10,41 however, there is very little evidence regarding

how coparticipation in PA with parents or siblings displaces

SB in youth. To the best of our knowledge, this is the first

study to consider the relationship between coparticipation with

parents and siblings in PA and the time invested by young peo-

ple in a wide range of SBs. We found that coparticipation with

parents in PA was negatively associated with screen-based SB

in boys, but not in girls. In contrast, coparticipation in PA with



Table 3

Multivariate social correlates of SBs in girls (n = 755).

Sedentary behaviors of girls

Accelerometer-

based SBa

Screen-

based SB
TV Videogames Internet

Educational-

based SB

Social-

based SB

Other-

based SB

Behaviors of parents

Watching TV — 17.33 (7.61)* 9.44 (3.18)* 4.66 (2.66) — ¡3.32 (6.63) — —

Playing videogames — 9.28 (7.22) — — — — —

Surfing the Internet 3.05 (1.84) — — 3.07 (2.17) 2.17 (2.87) — — —

Sitting/resting — ¡0.87 (6.41) — — 4.28 (3.05) ¡12.62 (5.97)* 10.11 (3.76)** 1.26 (2.07)

Physical activity — ¡5.88 (4.91) — ¡1.86 (1.85) — — — —

Behaviors of siblings

Watching TV — 0.42 (5.34) 5.28 (3.39) — — — ¡5.01 (3.07) —

Playing videogames — — — 0.76 (1.66) — — ¡4.58 (2.69) —

Surfing the Internet — 0.75 (3.95) — — — — — 0.75 (1.38)

Sitting/resting 3.07 (1.54)* 8.39 (3.99)* 4.04 (3.22) — — ¡4.42 (4.66) — 6.23 (1.64)**

Physical activity — 2.66 (4.28) — — ¡2.14 (2.24) — — —

Coparticipation with parents

Watching TV — 0.21 (6.23) 8.18 (3.99)* — — — — —

Playing videogames — — — — — — 9.52 (5.27) —

Surfing the Internet — — — — — ¡6.73 (6.15) 7.57 (4.30) —

Sitting/resting — — — — — — b b

Physical activity — 0.26 (5.26) ¡4.04 (3.40) — — — — —

Coparticipation with siblings

Watching TV 3.92 (1.70)* 5.47 (5.50) — — — — — —

Playing videogames 1.41 (1.75) — — 5.44 (2.26)* — — — —

Surfing the Internet — — — 1.05 (2.01) — — — 3.75 (1.47)*

Sitting/resting — — — — — — 2.99 (2.74) 1.81 (1.47)

Physical activity ¡2.76 (1.40)* ¡15.03 (4.72)** ¡7.70 (3.05)* ¡3.95 (1.66)* ¡2.50 (2.19) — — —

Coparticipation with friends

Watching TV — — — — — ¡1.66 (5.53) — —

Playing videogames — 3.38 (5.49) — 5.12 (2.18)* — — — —

Surfing the Internet 1.45 (1.26) 8.78 (4.37)* — — 11.41 (2.26)** ¡7.97 (3.12)* — —

Sitting/resting — — — — 2.59 (2.51) — 7.45 (2.98)* —

Physical activity ¡2.49 (1.18)* ¡11.74 (4.09)** ¡4.59 (2.75) — ¡4.32 (2.08)* — — —

Notes: Values are unstandardized by standard errors (regression coefficients). All analyses were adjusted for age and socioeconomic status (Family Affluence Scale).
a Additionally adjusted for wearing time; “—” variable not introduced in final models (p > 0.10 in univariate models).
b Variable removed from the model owing to multicollinearity. * p < 0.05, ** p < 0.01. Significant values are indicated in bold.

Abbreviations: SB = sedentary behavior; TV = television.
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siblings presented stronger associations with SB in girls than

in boys. Thus, girls who reported a high level of coparticipa-

tion with siblings in PA showed decreased levels of acceler-

ometer-based SB, screen-based SB, time watching TV, and

time playing videogames. It has been stated that boys find

greater support from peers for PA than girls;42 thus, copartici-

pation with siblings may offer greater opportunities for PA to

girls who have less social support from their friends.

Friendship networks can be an important factor in the

development of health-related behaviors in youth.14,15,33 In the

present study, the number of relationships identified between

youths’ SB and the time shared with friends in active behav-

iors or SBs was elevated. Coparticipation with friends in play-

ing videogames or surfing the Internet was identified as a

positive correlate of screen-based SB in boys and girls, respec-

tively. These outcomes are similar to those reported by Mar-

ques et al.,43 who established that time-sharing with friends

using computers and playing videogames is associated with

increased screen time in young people. Our results also sug-

gest that those children and adolescents who spent a large
amount of time with their friends in screen behaviors may be

doing so at the risk of displacing their academic obligations.

Conversely, no associations were found between youths’

SB and the time spent watching TV with friends. The lack of

associations may be due to the low prevalence of coparticipa-

tion with friends in watching TV. Among the behaviors shared

with friends that were evaluated, coparticipation in watching

TV was the least prevalent, indicating that this behavior is

more likely to be carried out alone or in the company of family

members. A previous study showed that only 6%�9% of the

time spent by young people watching TV is done so while

watching with friends.44 It is possible that friends more

directly impact the content that young people watch rather

than total time watching TV. In a qualitative study, parents

suggested that their children’s friends influenced the types of

programs and films their children watched, but most of parents

acknowledged that the time their children spent watching TV

was not affected by their children’s friends.45

Finally, we found that coparticipation with friends in PA

was negatively associated with accelerometer-based SB and
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screen-based SB in both boys and girls. It is noteworthy that

although the SB of parents or siblings (e.g., time sitting/rest-

ing) and coparticipation with friends in SB (e.g., playing vid-

eogames or surfing the Internet) were negatively associated

with educational-based SB, coparticipation with relatives or

friends in PA did not demonstrate negative relationships with

the time invested by youth in educational or social behaviors.

This finding suggests that sharing time with parents, siblings,

or friends in PA could decrease SB or screen-based SB in

young people without displacing other productive SBs (such

as study time) and without reducing social communications.

The most relevant limitations of the present study are related

to the use of a convenience sample and the cross-

sectional design of study, both of which limit the generalizabil-

ity of the results across the population and the establishment of

any causal relations. The limitations inherent in accelerometry

as an objective method of assessing SB should be considered.

For example, the use of accelerometry might produce reactivity

in the participants, the period registered might not reflect the

participants’ complete behavioral patterns, accelerometers

might misclassify certain types of activities (e.g., bicycling or

holding a burden), and the decisions made regarding the analy-

sis procedures (i.e., epoch, cut-points and nonwear time detec-

tion) might influence the results.46 However, self-reported

information (e.g., self-reported SBs) is subjected to social desir-

ability and recall biases. Moreover, information about the

behaviors of parents, siblings, and friends was reported by the

participants, so the information might also be biased.

The main strengths of the present study include the rela-

tively large and heterogeneous sample of children and adoles-

cents, as well as the wide range of SBs assessed (including

accelerometer-derived and self-reported measures). In addi-

tion, information on the behaviors of diverse socialization

agents (i.e., parents, siblings, and friends), assessment of SBs

other than screen-based SB (e.g., sitting/resting) and copartici-

pation in both SB and PA has been included in this study.

5. Conclusion

The social environment of young people may have a signifi-

cant influence on their acquisition of sedentary habits. In this

study, boys and girls whose parents invested a great deal of time

in watching TV accumulated more screen-based SB. Moreover,

coparticipation with friends in SBs (e.g., playing videogames or

surfing the Internet) was related to more screen-based SB and

less educational-based SB. In contrast, coparticipation with

parents, siblings, or friends in PA showed a beneficial association

with sedentary patterns in boys and girls. Therefore, interventions

aimed at reducing health risk behaviors in children and adoles-

cents might be more effective if they are designed to include a

social perspective involving families and closest friends.
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