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Purpose: To examine the influence of parents' screen viewing (SV) duration and self-efficacy in limiting SV on
their adolescents' loneliness, and to explore the influence of adolescents' SV duration and self-efficacy in limiting
SV on parents' loneliness.
Design and methods: A cross-sectional survey with 1573 adolescent-parent dyads from the Family Life, Activity,
Sun, Health, and Eating Study were included in this study. The actor-partner interdependence models were
used to examine the effect of each dyadic partner's SV duration and self-efficacy in limiting SV on their own
and their dyadic partner's loneliness within adolescent-parent dyads.
Results: There were no significant actor and partner effects of SV duration on loneliness for both parents and ad-
olescents (all ps N 0.05). Adolescents' self-efficacy in limiting SV was associated with less loneliness of their own
(adolescents' actor effect: β=−0.35, SE=0.04, p b .01) and that of their parents (adolescents' partner effect: β
= −0.15, SE = 0.04, p = .001). Parents' self-efficacy in limiting SV was negatively associated with their own
loneliness (parents' actor effect: β =−0.25, SE= 0.05, p b .01), but not with their adolescents' loneliness (par-
ents' partner effect: β = −0.06, SE= 0.05, p = .189).
Conclusions:Adolescents' own self-efficacy in limiting SVhas a significant impact on their parents' loneliness. Par-
ents' self-efficacy in limiting SV, however, did not influence their adolescents' loneliness.
Practice implications:Our results highlight the importance of providers screening for loneliness as part of the plan
of care for adolescents and parentswhomight have excessive SV,with close attention given to thosewhopossess
less self-efficacy in controlling their SV.
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Introduction

Screen viewing (SV) including television (TV), computer, mobile or
smart phone, and video games is a prevalent form of sedentary behavior
among adolescents and adults. SV has gained increasing attention for its
significant contribution to the poor health of both adolescents and
adults (Carson et al., 2011). Existing evidence suggests that many ado-
lescents far exceed the recommended two hours per day of recreational
screen viewing time (Currie et al., 2008; Rideout et al., 2010; Salmon
f Nursing, 10 S 2000 E, Salt Lake
rsity, No. 140 Han-Zhong Road,
and Shilton, 2004; Tremblay et al., 2011). Excessive SV is reported to
be detrimental to sleep, interpersonal relationships, mental health,
body weight, and contributes to all-cause mortality for adolescents
(Jago et al., 2013; Jolin and Weller, 2010; Strasburger et al., 2010; Yi
et al., 2012) and adults (Grøntved and Hu, 2011).

Research assessing the impact of SV on mental health focuses pri-
marily on depression and anxiety (Grøntved et al., 2015; Hayward
et al., 2016; Kremer et al., 2014; Primack et al., 2009; Rhodes et al.,
2012), but less on loneliness for both adults and adolescents (Hoare
et al., 2016). Loneliness is common among people of all ages, with a re-
ported prevalence of 80% in adolescents, and decreases throughmiddle
adulthood (Hawkley and Cacioppo, 2010). Loneliness has been linked to
a variety of adverse mental health outcomes including social isolation,
suicide, anger, anxiety, and reduced self-esteem (Ferreira-Alves et al.,
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2014; Hawkley and Cacioppo, 2010). Recently, emerging studies show a
positive association between increased SV and greater perceptions of
loneliness among Chinese adolescents (Wang et al., 2018; Wu et al.,
2015). Although loneliness is closely related to depression (association
ranged from0.38 to 0.71) (Ferreira-Alves et al., 2014),many lonely peo-
ple are not clinically depressed (Cole and Carpentieri, 1990; Donovan
et al., 2017; Perissinotto et al., 2012). Evidence has also shown that lone-
liness predicts depression, but the reverse is not true (Cacioppo et al.,
2010). This distinction suggests that loneliness should be viewed as a
different concept, and loneliness might have more practical implica-
tions than depression. Therefore, a link between SV and loneliness
might provide an early intervention opportunity for both adolescents
and adults.

Parents are important influences on adolescents' SV and health
(Cillero and Jago, 2010; Jago et al., 2012; Jago et al., 2014; Marsh et al.,
2014). Evidence is consistent that children whose parents often have
SV rules orwho rolemodel less SV themselves are less likely to have ex-
cessive SV (Bounova et al., 2016; Cillero and Jago, 2010). In contrast,
children whose parents have excessive TV watching are five times
more likely to have excessive TVwatching (Jago et al., 2013). The ratio-
nale behind this association is that excessive SV can reduce parent-child
interactions (Chen et al., 2008; Skaug et al., 2018a; Zhao et al., 2018) and
influence family functioning (Hinkley et al., 2014). Parental self-efficacy,
referring to a belief of one's capability (Bandura, 1982) to limit SV is one
form of parental influence that is relatively less studied; however, in
many studies it has proven to be a powerful predictor of reduced SV
in their children (Campbell et al., 2010; Hinkley et al., 2013; Jago et al.,
2013; Carson and Janssen, 2012; Xu et al., 2015). For example, Jago
et al. (2013) reported that parental self-efficacy in limiting SV was re-
lated to approximately 30% less likelihood that their children would ex-
ceed two hours of the recommended TVviewing time (Jago et al., 2013).
Nevertheless, of the studies focusing on self-efficacy, the focus oftenwas
parental self-efficacy in limiting their children's SV (Campbell et al.,
2010; Carson and Janssen, 2012; Hinkley et al., 2013; Jago et al., 2015;
Solomon-Moore et al., 2017; Vandewater et al., 2005), rather than
their own SV. More importantly, adolescents' own self-efficacy in limit-
ing SV is entirely overlooked. A recent study by Solomon-Moore et al.
(2017) found that parental self-efficacy in limiting their children's SV
is not associated with their own SV, suggesting that parents can behav-
ior differently toward their own SV versus limiting their children's SV.
This result suggests there is an important distinction between limiting
one's own SV versus others' SV. This distinction can potentially influ-
ence how children perceive their parents' SV guidance suggestions
and accordingly influencewhether theywant to complywith these sug-
gestions. Therefore, it is important to consider adolescents' self-efficacy
in limiting their SV in order to better understand how parents' and ad-
olescents' SV are associated.

Despite that parents' and adolescents' SV aremore likely to be inter-
connected, less attention has been paid to whether adolescents can in-
fluence their parents, or whether mutual influence between parents
and adolescents exists. Ample evidence suggests that parents' and ado-
lescents' SV are reciprocal (Skaug et al., 2018a; Xu et al., 2015), and par-
ents' and adolescents' SV-related mental health concerns (i.e.
loneliness) can be highly interdependent because they share the same
home environment (Maitland et al., 2013), yet few studies have consid-
ered SV as a dyadic process. Specifically, few studies have simulta-
neously addressed the reciprocal influence of SV (i.e. SV duration or
self-efficacy in limiting SV) on mental health (i.e. loneliness) from a
dyad perspective. These are important knowledge gaps to address in
order to inform future intervention studies.

In the current study,we used actor-partner interdependencemodels
(APIMs; Campbell and Kashy, 2002; Cook andKenny, 2005; Kenny et al.,
2006) to explore whether both adolescent-parent dyads' SV duration
and self-efficacy in limiting SV would be associated with their own
and their partner's loneliness, and to compare which dyadic partner ex-
erts a greater influence on the outcome of the other than another does.
We hypothesized that a higher duration of SV among both parents and
adolescents would be associated with more loneliness for themselves
and their partners, whereas greater self-efficacy in limiting SV would
be associated with decreased loneliness for themselves and their part-
ners. As shown in Fig. 1, the APIM simultaneously estimates effects of
parents' and adolescents' independent variables on their own depen-
dent variables, namely actor effects (ap, at), and effects of the partner's
independent variables on the person's dependent variables, namely
partner effects (pp, Pt). Within the study context, the actor effect repre-
sented whether each dyadic member's SV duration or self-efficacy in
limiting SV can influence their own loneliness. In contrast, the partner
effect reflected whether one dyadic member's SV duration or self-
efficacy in limiting SV can affect their dyadic partner's loneliness.

Methods

Data source and sample

A cross-sectional analysis was conducted using data from the 2014
Family Life, Activity, Sun, Health, and Eating (FLASHE) study, a nation-
ally representative sample of adolescent-parent dyads in the U.S.
FLASHE was designed to monitor cancer-related risk behaviors
(Nebeling et al., 2017). Adolescent-parent dyads were eligible for the
FLASHE study if the parent was ≥18 years of age, the adolescent was
12–17 years age, and both lived together at least 50% of the time
(Nebeling et al., 2017). FLASHEdata are de-identified and publicly avail-
able. The original FLASHE was reviewed and approved by the U.S.
Government's Office of Management and Budget, National Cancer
Institute's Special Studies IRB and Westat's IRB (Nebeling et al., 2017;
Oh et al., 2017).

A total of 5027 dyads were invited to participate in the FLASHE
study, and 1945 dyads were enrolled. A total of 1573 dyads completed
all study variables of interest and were included in the current study.

Measures

Instrument items in the FLASHEweremodified from the source the-
ories and existing literature and were further refined through cognitive
interview and usability testing (Nebeling et al., 2017). Specific details of
the FLASHE instruments have been previously reported (Nebeling et al.,
2017).

SV duration
Parent and adolescent participants were asked to rate the duration

of their own SV behaviors in the past 7 days across themedia categories
of computer, cell phone, gamingdevice and TV (excluding time spent on
work or school). Computer use for both parents and adolescents in-
cluded the use of social media, internet, instant messaging, and online
video games. Cell phone use for parents mainly consisted of behaviors
involving gaming, internet or videos, whereas adolescent behaviors
were primarily texting or talking. Gaming device use for both parents
and adolescents included games on gaming consoles like Xbox, Wii,
PlayStation and handheld gaming devices like Nintendo DS, iTouch,
etc. TV use was measured by reported time spent watching movies,
sports or other activities. Response options for parents were 1 (not at
all), 2 (less than ½ hour), 3 (½ hour to 2 h), 4 (2 to 4 h), 5 (4 to 6 h),
and 6 (6+ hours), whereas response options for adolescents were 1
(not at all), 2 (b1 h), 3 (1−2h), 4 (2 to 3 h), and 5 (3+ hours). In
order to make parents' ratings compatible with adolescents' ratings,
all dyad's responses were recoded into 0 (not at all), 1 (b2 h), and 2
(2+ hours), with a cutoff point of 2 h a day as an important indication
of excessive screen viewing for adolescents as reflected in a variety of
prior studies (Schaan et al., 2018). The mean scores were computed
and analyzed in the APIM model to reflect overall SV duration (range
0–2), with a higher score indicating more SV duration.



Fig. 1. Actor-Partner InterdependenceModel with distinguishable dyads to test associations between dyads independent variable and dyads dependent variable. at and aP = actor effects
for adolescents and parents, respectively; pt and pP = partner effects for adolescents and parents, respectively.
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Self-efficacy in limiting SV
Based on self-determination theory, self-efficacy in limiting SV is de-

fined as one's confidence in one's own ability to limit electronic device
use. Adolescents and parents reported their own self-efficacy in limiting
SV using the following item: “I feel confident in my ability to limit how
much time I spend using electronic devices” on a 1 (strongly disagree) to
5 (strongly agree) scale, with a higher score indicating higher self-
efficacy in limiting SV.
Loneliness
Participant dyads' perceived loneliness was measured using two

items that were modified from the UCLA Loneliness Scale (Russell
et al., 1978). Specifically, each dyadic member rated their own loneli-
ness using the items “I feel left out” and “I feel isolated from others”
on a 1 (never) to 5 (always) scale, with a higher score denoting greater
loneliness. In the present study, the correlation between these two
items were r = 0.83 (p b .05) for both adolescents and parents. The
sum scores of loneliness were computed to measure overall loneliness
on a range of 1 to10.
Sociodemographic variables
The present study included demographic information about parents'

age, gender, the highest level of education,marital status, race/ethnicity,
self-rated health status, and household income, and adolescents re-
ported their age, gender, race/ethnicity.
Analyses

The present study utilized multilevel models (Raudenbush & Bryk,
2001) in IBMSPSSMixed (Version 25; 2017) for data analyses and to ac-
count for the data structure, wherein individuals were nested within
dyads. Independent variables of SV duration and self-efficacy in limiting
SV were grand mean centered. In this study, distinguishability occurs
because one member of the dyad was the adolescent child and the
other one was his or her parent. Within-dyad similarity was described
by correlation coefficients (equivalent to the intraclass correlations)
(Nebeling et al., 2017). We used the APIM (Campbell and Kashy,
2002; Cook and Kenny, 2005; Kenny et al., 2006) to examine actor effect
and partner effect within adolescent-parent dyads. Model 1 was an un-
adjusted model; Model 2 adjusted for covariates, including parent gen-
der, parent education, parent self-rated health status, and annual
household income. In this study, the two-intercept approach was used
to examine simple slopes for each level of adolescents and parents.
Results

Descriptive information about participants and variables

Participant characteristics
Table 1 presents demographic characteristics of 1573 adolescent-

parent dyads. For adolescents, about 50% were females with a mean
age of 14.47 years (SD = 1.61, range 12–17). For parents, about 86%
were aged between 35 and 59 years, 75% were women, and 72% were
married.

SV duration
The average score of SV duration, self-efficacy in limiting SV, and

loneliness for parents was 1.10 (SD = 0.30), 3.49 (SD = 1.15), and
4.20 (SD = 2.02), respectively, and 0.85 (SD = 0.33), 3.88 (SD =
1.09), and 4.22 (SD = 1.99), respectively, for adolescents (Table 1).

Table 2 shows descriptive information of SV behaviors. TV viewing
and computer use were the primary forms of SV behaviors in both ado-
lescents and parents. About half of non-school adolescents, referring to
those whowere not attending school at the time of completing the sur-
vey, spent N2 h per day on computer and TV, whereas, the majority of
school-attending adolescents spent b2 h per day on computer and TV.
About 24% of adolescents spent more than two hours per day on com-
puter and 36% watched more than two hours of TV per day, while 68%
of parents spent N2 h per day on computer and 58% on TV per day.

Within-dyad similarity
Adolescents' and parents' reports of SV duration (r = 0.37, p b .05),

self-efficacy in limiting SV (r= 0.20, p b .05) and loneliness were posi-
tively correlated (r=0.38, p b .05), suggestingwithin-dyad similarities.

Actor and partner effects of SV duration on loneliness within adolescent-
parent dyads

Table 3 shows results of using the APIM predicting loneliness from
SV duration. There were no significant actor and partner effects for
both adolescents and parents. Adolescents' SV duration was not associ-
ated with their own loneliness nor that of their parents' loneliness (ad-
olescents' actor effect at.svf: β= 0.08, SE= 0.11, p = .450; adolescents'
partner effect pt.svf: β=−0.12, SE= 0.11, p= .260, Model 1). Associa-
tions between parents' SV duration and their own loneliness (parents'
actor effect ap.svf: β= 0.11, SE= 0.12, p= .379, Model 1) and their ad-
olescents' loneliness (parents' partner effect pp.svf: β = −0.09, SE =
0.13, p = .484, Model 1) also were not significant. Model 2 suggested
the same results.



Table 1
Demographic characteristics of adolescents and parents (n = 1573 dyads).

n %

Adolescent race/ethnicity
Hispanic 154 9.8
Non-Hispanic Black alone 251 16
Non-Hispanic White alone 1005 63.9
Other 146 9.3

Parent age (years)
18–34 177 11.3
35–44 684 43.5
45–59 666 42.3
60+ 44 2.8

Parent gender
Male 392 24.9
Female 1179 75.0

Adolescent gender
Male 779 49.5
Female 788 50.1

Dyad type
Mother-daughter 603 38.5
Mother-son 571 36.5
Father-daughter 184 11.8
Father-son 207 13.2

Parent highest level of education
Highs school or less 287 18.2
Some college or higher 1279 81.3

Parent marital status
Married 1132 72.0
Divorced, widowed, or separated 189 12.0
Never Married 146 9.3
Member of an unmarried couple 90 5.7

Parent race/ethnicity
Hispanic 115 7.3
Non-Hispanic Black alone 255 16.2
Non-Hispanic White alone 1097 69.7
Other 90 5.7

Parent self-rated health
Excellent 502 16.0
Very good 1300 41.3
Good 962 30.6
Fair 314 10.0
Poor 48 1.5

Annual household income
$0 to $99,999 1225 77.9
$100,000 or more 328 20.9

Mean SD
Adolescent age (years) 14.47 1.61

Self-efficacy in limiting SV
Adolescent 3.49 1.15
Parent 3.88 1.09

Loneliness
Adolescent 4.20 2.02
Parent 4.22 1.99

Average SV duration
Adolescent 1.10 0.30
Parent 0.85 0.33

Note: SV = screen viewing.
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Actor and partner effects of self-efficacy in limiting SV on loneliness in
adolescent-parent dyads

Table 4 presents results of self-efficacy in limiting SV on loneliness
using the APIMmodel. Adolescents' self-efficacy in limiting SV was asso-
ciatedwith less loneliness of their own (adolescents' actor effect at.se: β=
−0.35, SE=0.04, p b .01, Model 1) and that of their parents (adolescents'
partner effect pt.se: β = −0.15, SE = 0.04, p = .001, Model 1). Parents'
self-efficacy in limiting SV was negatively associated with their own
loneliness (parents' actor effect ap.se: β = −0.25, SE = 0.05, p b .01,
Model 1), but notwith their adolescents' loneliness (parents' partner ef-
fect pp.se: β=−0.06, SE=0.05, p= .189, Model 1). Given a significant
adolescents' partner effect (pt.se), the impact of the adolescents' self-
efficacy in limiting their SV to their parents' loneliness was greater
than that of the parents' self-efficacy in limiting their own SV to the ad-
olescents' loneliness. Model 2 suggested the consistent results.

Discussion

This study is among the first to examine the extent to which the SV
duration and self-efficacy in liming SV affects each dyadic member's
own loneliness and that of their partners from a dyadic perspective.
Five main results emerged from our study.

First, with respect to specific SV duration in dyads, 24% of adoles-
cents reported excessive computer use (N2 h) and 36% reported exces-
sive TV watching (N2 h), in comparison to 68% excessive computer use
(N2 h) and 58% excessive TV watching (N2 h) among parents. The prev-
alence of excessive TV viewing in our adolescent sample was relatively
lower than that of 58.8% in Brazilian adolescents (Schaan et al., 2018). In
addition, the prevalence of reporting excessive SV was greater among
adolescents who were not attending school. However, caution must
be taken in the interpretation of our result because only a small propor-
tion of the study sample (5.6%) was not attending school at the time the
survey was completed.

Second, we did not find significant effects of SV duration on loneli-
ness within the parent-adolescent dyads, suggesting that each dyadic
member's SV durationmight not contribute to his or her own loneliness
nor their partner's loneliness. This finding is in contrast to studies in di-
verse populations of Chinese, Canadian, Danish, Austrian, and American
adolescents (Grøntved et al., 2015; Hayward et al., 2016; Kremer et al.,
2014; Maras et al., 2015; Primack et al., 2009; Wang et al., 2018; Wu
et al., 2015) where SV duration is associated with a high risk for loneli-
ness and depression. However, our results are consistent with those of
Casiano, Kinley, Katz, Chartier, and Sareen (2012) and Hume et al.
(2011) who also failed to identify a negative association between SV
and loneliness among Canadian and Australian adolescents. The authors
attributed the discrepancy to variations in study design, characteristics
of sample, and measurement tools (Casiano et al., 2012; Maras et al.,
2015). Our results might be explained by the restricted coding of SV re-
sponses and possible recall bias introduced by self-reporting. These two
factors could lead to an underestimation of the actual amount of SV du-
ration in adolescent-parent dyads. For example, to make parents' re-
ports of SV duration comparable with adolescents' reports, we treated
parents who reported SV of 2–4 h, 4–6 h, and 6+hours as the same cat-
egory of over 2 h. This approach could limit our ability to distinguish
subgroups of individuals with SV N 2 h, leading to a phenomenon of re-
striction of range that could attenuate the relationship between SV du-
ration and loneliness (Book et al., 2007; Segrin et al., 2018).
Nevertheless, given a lack of evidence on the appropriate cutoff point
of excessive SV time for adults (Schaan et al., 2018), our decision of a
cutoff point of 2 h is reasonable. A third possible reason is that duration
or time spent viewing screensmay not be an optimal indicator of SV. It is
reported that the quality and content of SVmight impact people's men-
tal healthmore than the simplemeasurement of SV time (Primack et al.,
2009; Skaug et al., 2018b). Future research using objective, real-world
measures of SV that consider the quality and content of SV is needed
to determine if there are possible does-response associations between
SV and loneliness in adolescent-parent dyads.

Third, consistent with our prior hypothesis, we found significant
actor effects of self-efficacy in limiting SV on loneliness for both adoles-
cents and parents, indicating higher levels of self-efficacy associated
with lower levels of loneliness. Unlike SV duration, self-efficacy in limit-
ing SV is an internalized form of control. By implication, self-efficacy in
limiting SV might relate to individuals' perceptions about whether



Table 2
Descriptive information about screen viewing behaviors for adolescents and parents (n = 1573 dyads).

Parent
(n = 1573)

Adolescents
(n = 1573)

Non-school adolescents
(n = 88)

Elementary school adolescents
(n = 27)

Middle/high school adolescents
(n = 1455)

n % n % n % n % n %

Computer
Not at all 22 1.4 263 16.7 14 15.9 6 22.2 257 17.7
2 h or less per day 483 30.7 814 51.7 36 40.9 15 55.6 799 54.9
N2 h per day 1064 67.6 383 24.3 37 42.0 6 22.2 377 25.9

Phone
Not at all 409 26.0 348 22.1 26 29.5 13 48.1 335 23.0
2 h or less per day 846 53.8 732 46.5 44 50.0 10 37.0 722 49.6
N2 h per day 306 19.5 387 24.6 18 20.5 3 11.1 384 26.4

Television
Not at all 60 3.8 117 7.4 9 10.2 3 11.1 114 7.8
2 h or less per day 582 37.0 793 50.4 41 46.6 18 66.7 775 53.3
N2 h per day 916 58.2 565 35.9 38 43.2 6 22.2 559 38.4

Gaming devices
Not at all 1046 66.5 408 25.9 29 33.0 6 22.2 402 27.6
2 h or less per day 431 27.4 718 45.6 35 39.8 14 51.9 704 48.4
N2 h per day 90 5.7 349 22.2 24 27.3 7 25.9 342 23.5

Note: Non-school adolescents are those who were not attending school at the time of completing the survey.
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particular forms of SV are important or necessary to them. This differ-
ence could possibly help explain why there was a significant effect of
self-efficacy in limiting SV but a non-significant effect of SV duration
on loneliness. Although previous studies did not directly examine the
association between self-efficacy and loneliness for both adolescents
and parents, studies have broadly agreed that excessive SV is associated
with poorer mental health including greater loneliness (Carson et al.,
2011; Wang et al., 2018; Wu et al., 2015). Self-efficacy is regarded as
an important protective factor for excessive SV among adolescents
(Jago et al., 2013; Jago et al., 2015; Smith et al., 2010). This finding pro-
vides additional evidence supporting the link between self-efficacy in
limiting SV and loneliness among adolescents and parents.

More importantly, we demonstrated a significant adolescent partner
effect, where adolescents' self-efficacy in limiting SV has a greater im-
pact on their parents' loneliness than that of parents on adolescents'
loneliness. This is a new finding that has not been previously described.
Although prior evidence broadly agrees that parents play a central role
in influencing their children's SV behaviors (Gustafson and Rhodes,
2006; Jago et al., 2012; Jago et al., 2014; Marsh et al., 2014; Smith
et al., 2010; Solomon-Moore et al., 2017) and excessive SV is associated
with an increased risk of mental health issues among adolescents
(Grøntved et al., 2015; Hayward et al., 2016; Kremer et al., 2014;
Primack et al., 2009), few studies have consideredwhether adolescents'
self-efficacy in limiting SV can be an important contributor to their
Table 3
Actor and partner effects of screen viewing duration on loneliness in adolescent-parent dyads.

Model 1

β SE t

Intercept for adolescents 4.18 0.06 74.74
Intercept for parents 4.25 0.06 76.94

Adolescents
Actor effect (adolescents➔adolescents)
Screen viewing duration at.svf

0.08 0.11 0.76

Partner effect (adolescents➔parents)
Screen viewing duration pt.svf

−0.12 0.11 −1.13

Parents
Actor effect (parents➔parents)
Screen viewing duration ap.svf

0.11 0.12 0.88

Partner effect (parents➔adolescents)
Screen viewing duration pp.svf

−0.09 0.13 −0.70

Note: at.svf and aP.svf = actor effects of screen viewing duration for adolescents and parents, res
parents, respectively. Model 2 adjusted for parent gender, parent education, annual household
parents' loneliness. According to Hinkley et al. (2014), Primack et al.
(2009), and Skaug et al. (2018a), prolonged SV influences the quality
of social and family interactions, which may affect parents' perceptions
of loneliness. In contrast, adolescents who have higher levels of self-
efficacy in limiting SV may be associated with improved adolescent-
parent interactions and thus is associated with less parental loneliness.
Our new finding provides direction for future studies examining adoles-
cent behaviors as contributing to parents' health.

Finally, in contrast to our expectation, we did not find a significant
parents' partner effect, suggesting parents' self-efficacy in limiting ado-
lescent SV is not associatedwith adolescent's loneliness. Thisfinding ap-
pears to be counterintuitive. Prior research focusing on parental
influence on children's SV found that parents' self-efficacy to limit chil-
dren and adolescents' SV is an important protective factor for children
and adolescents' healthy SV and is associated with significant reduction
in the likelihood that their children have excessive SV (Jago et al., 2015;
Smith et al., 2010). Moreover, self-efficacy is an important mediator of
the association been parental control and children's TV viewing behav-
iors (Jago et al., 2015). Given the prevalent evidence in favor of the neg-
ative association between SV and loneliness and depression (Grøntved
et al., 2015; Hayward et al., 2016; Kremer et al., 2014; Maras et al.,
2015; Primack et al., 2009; Wang et al., 2018; Wu et al., 2015), we
would expect a significant parents' partner effect in which parents'
self-efficacy to limit SV could be negatively associated with adolescents'
Model 2

p β SE t p

0.000 2.80 0.31 9.02 0.000
0.000 2.76 0.31 8.91 0.000

0.450 0.02 0.03 0.67 0.500

0.260 −0.03 0.03 −0.95 0.343

0.379 0.02 0.02 0.75 0.452

0.484 −0.03 0.03 −1.25 0.213

pectively; pt.svf and pP.svf = partner effects of screen viewing duration for adolescents and
income, and parent health status.



Table 4
Actor and partner effects of self-efficacy in limiting screen viewing on loneliness in adolescent-parent dyads.

Model 1 Model 2

β SE t p β SE t p

Intercept for adolescents 4.15 0.05 79.82 0.000 2.78 0.30 9.13 0.000
Intercept for parents 4.24 0.05 82.21 0.000 2.85 0.30 9.38 0.000

Adolescents
Actor effect (Adolescents➔Adolescents)
Self-efficacy in limiting screen viewing at.se

−0.35 0.04 −7.84 0.000 −0.33 0.04 −7.03 0.000

Partner effect (Adolescents➔Parents)
Self-efficacy in limiting screen viewing pt.se

−0.15 0.04 −3.37 0.001 −0.13 0.04 −3.06 0.002

Parents
Actor effect (Parents➔Parents)
Self-efficacy in limiting screen viewing ap.se

−0.25 0.05 −5.31 0.000 −0.21 0.04 −4.40 0.000

Partner effect (Parents➔Adolescents)
Self-efficacy in limiting screen viewing pp.se

−0.06 0.05 −1.36 0.173 −0.03 0.05 −0.65 0.516

Note: at.se and aP.se= actor effects of self-efficacy in limiting screen viewing for adolescents and parents, respectively; pt.se and pP.se= partner effects of self-efficacy in limiting screen view-
ing for adolescents and parents, respectively. Model 2 adjusted for parent gender, parent education, annual household income, and parent health status.
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loneliness. Contrary to the existing evidence, our findings of non-
significant parents' partner effect, together with above-mentioned sig-
nificant adolescents' partner effect, imply parental influence is impor-
tant, but not as much as adolescents' influence on their parents.
Adolescents' self-efficacyplays amore critical role on parents' loneliness
than that of parents' self-efficacy on adolescents' loneliness. One possi-
ble explanation for the discrepancy between previous studies and this
study might be due to the advantages of the APIM analytic strategies.
Previous studies predominately examined single relationships without
considering the dyadic contributions to SV and related health outcomes
(Grøntved et al., 2015; Hayward et al., 2016; Jago et al., 2013; Jago et al.,
2015; Johnson et al., 2015; Kremer et al., 2014; Maras et al., 2015;
Primack et al., 2009; Smith et al., 2010; Staiano et al., 2017; Wang
et al., 2018; Wu et al., 2015). As suggested by Cook and Kenny (2005),
it is important to treat dyads rather than individuals as the unit of anal-
ysis because of the interdependent nature of parent and adolescent re-
lationships. In order to verify this speculation, we experimentally used
parents' self-efficacy in limiting SV to predict adolescents' loneliness
and found a significant effect; however, this effect was not retained
when adolescents' self-efficacy in limiting SV was adjusted for in the
model. These results indicate the importance of accounting for non-
independence in dyad studies. Another possible explanation might be
related to the developmental characteristics of adolescents in our sam-
ple. Adolescents in this studywere older than children included in other
studies (e.g. 3–5-year-old children in Jago et al. (2013) and 5–6-year-
old children in Solomon-Moore et al. (2017)). Adolescents might have
developed a certain level of autonomy and independence that can
make them less influenced by their parents' self-efficacy behaviors. Fu-
ture research using longitudinal data is needed to verify the current
finding.
Limitations

Several limitations to this study should be noted. First, due to the
cross-sectional nature of this study, the findings should not be
interpreted as evidence of causality. Second, this study relied on self-
reported data and consequently may introduce recall bias or social de-
sirability bias. Thirdly, our sample primarily included adolescents who
reported being in middle school and high school, and therefore, the re-
sults may not be generalizable to other populations. Finally, a single-
item measure of self-efficacy in limiting SV might lack psychometric
properties, including reliability. Low reliability could attenuate relation-
ships among variables, making itmore challenging to find significant re-
sults. Future studies could include a scale addressing additional aspects
of self efficacy rather than using a single item addressing perceived con-
fidence in limitng screen viewing time.
Implications

This study provides a foundation for clinical practice by showing SV
as a dyadic phenomenon. Although parents' self-efficacy in limiting SV
did not influence their adolescents' loneliness in this study, parents re-
main an important source of support for adolescents such as supporting
their involvement in social activities. A dyad-based intervention focus-
ing on adolescent-parent interactions on SV and their self-efficacy in
controlling their SV might have great potential to improve loneliness
within adolescent-parent dyads. Parents' self-efficacy in limiting SV
may not be a strong external influence on adolescents' loneliness; how-
ever, it is still an important internal influence on their own loneliness. In
addition, wewant to emphasize that parents can play an important role
helping adolescents build internal strength such as self-efficacy in cop-
ing with SV and SV-related health problems.

This study also highlights the importance of providers screening for
loneliness as part of the plan of care for adolescents and parents who
might have excessive SV, particularly for those who might have less
self-efficacy in controlling their SV. Researchers have predominantly fo-
cused on the parental impact on adolescents' SV and SV-related health
concerns, whereas adolescents' impact on their parents' health has
been overlooked. Therefore, it is important for healthcare providers to
acknowledge that adolescents' confidence in controlling SV can have a
greater influence on parents' loneliness. Providers should consider
assessing self-efficacy in limiting SV in adolescents and parents as a clin-
ical marker of vulnerability for loneliness. Interventions to improve ad-
olescents' self-efficacy in limiting SV can provide a useful target to
improve adolescents' and parents' loneliness.
Conclusions

This result advances previous knowledge by supporting SV behavior
as a dyadic phenomenon. There are several contributions to the current
research. First, there are no significant actor and partner effects of SV
duration on loneliness for both adolescents and parents. Second, par-
ents' loneliness was not only influenced by their own self-efficacy in
limiting SV but also their adolescents' self-efficacy in limiting SV. In con-
trast, adolescents' loneliness was only influenced by their own self-
efficacy in limiting SV rather than that of their parents. Taken all to-
gether, we presume that parental influence on adolescents might not
be as significant as would be suggested by previous studies. Instead, ad-
olescents might contribute greatly to parents' mental health such as
loneliness. Nevertheless, this does not necessarily mean that parents
are not important to assist adolescents in copingwith SV-related health
problems. Parents can play an important role to support building ado-
lescents' internal strength to cope with excessive SV.
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