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Abstract

Background: The study aimed to further explore the relationship between 
parental Internet Addiction (IA) and the Internet Addiction among adolescents 
taking into consideration the stress levels of young people, and the role of 
parental mental health.

Methods: This was a population-based parent-and-adolescent dyad 
health survey utilizing a random sampling technique. IA for both parents and 
adolescents was measured by the Internet Addiction Test (IAT) designed by 
Young. The depression and stress level of parents and adolescents were 
assessed using the Depression, Anxiety and Stress Scale (DASS). The Sobel-
Goodman method of mediation analysis was applied to the data.

Results: Of the total 1098 parent-and-adolescent dyads with usable 
information, 263 (24.0%) adolescents and 62 (5.7%) parents could be classified 
as moderate and severe problematic users of the Internet. About 14% (n=157) 
of adolescents could be classified with moderate to severe stress. Results 
suggested a significant indirect effect (Z=4.76, p<0.001), with more than one-
third (34.7%) of the total effect of parental IA on adolescent IA attributable to 
the mediation effect of parental depression among those adolescent with a low 
level of stress. 

Conclusion: The results of the study have provided some empirical evidence 
to support the hypothesis that the effect of parental IA on the adolescent IA, in 
part, is mediated through the mental health of the parent. The theoretical and 
clinical implications of the finding are discussed.
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supervision or monitoring [14,18,20,21]. The results suggested a 
significant association between divorced parents, single parent 
households, and adolescent IA with young people having these 
familial and parental characteristics more susceptible to IA [5].

In terms of parental Internet addictive behaviour as a possible 
risk factor, the author has reported a significant relationship between 
parent-and-adolescent IA [22]. The results of the dyad study suggested 
that parents’ IA was significantly associated with the IA status of the 
offspring depending on the stress level of the adolescent [22]. However, 
in this interactive model of adolescent mental health in parent-and-
adolescent IA, parental mental health was not included. On the other 
hand, another study by the author has also suggested that parental 
mental health, particularly depression, also plays an important role 
in adolescent internet behaviour [23]. It has been highlighted in the 
previous study that the relationship between parental depression and 
child’s IA could be explained by the balancing effects of the risk and 
protective factors between the personal and environment systems 
on the behaviour system in the Problematic Behaviour Theory [23]. 
The presence of any potent risk factors in either or both of the two 
systems could result in the problematic behaviour in adolescents. In 
this study, personal depression could be considered as a risk factor of 

Introduction
Internet Gaming Addiction (IGA) has been included as a 

potential behavioural addiction in the latest version of the Diagnostic 
and Statistical Manual of Mental Disorder V (DSM-V), although 
general Internet Addition (IA) is yet to be recognized as a disorder [1]. 
However, IA has been identified as behaviour of concern relating to 
the use of information and communication technologies, particularly 
among adolescents [2].

A main component in Jessor’s Problem Behaviour Theory in the 
understanding of IA in children and adolescents is the environment 
system, of which the main focus is familial and parental factors, 
such as parental behaviour and attitudes [3,4]. Recent studies have 
offered empirical evidence on the aetiological risk factors for IA 
among adolescents. In the latest review of 42 studies reported in the 
English and Chinese literature on the topic, it was found that a range 
of different familial and parental variables have been investigated 
[5]. These included family satisfaction [6,7]; dysfunctional family 
[6,8,9]; parental drinking [6,7,10]; family conflict or cohesion [6,11-
13]; family communication [11,14,15]; parenting styles [9,16-19]; 
parental attitudes toward excessive Internet use [6,11]; and parental 
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the environment system that may interact with the other factors in 
the personal system of the child in influencing the behaviour system.

To further explore and to enhance the existing explanatory 
model, the current study examines the role of parental mental health 
in the parent-and-adolescent IA, taking into consideration of the 
adolescent’s mental health status. It is hypothesized that parental 
mental health, particularly depression, plays a mediating role in the 
parent-and-adolescent IA. Furthermore, since association between 
parental-and-adolescent IA was insignificant in adolescents with 
moderate to severe levels of stress [22], it would be logical to deduce 
that the parental mental health mediating model also would not apply 
to this group. However, to thoroughly apply the analysis, the model 
will also be investigated in adolescents with moderate and severe 
levels of stress.

Methods
The study utilized a cross-sectional survey design of the parent-

and-adolescent dyad. The study was conducted in Hong Kong in March 
2014 among 13-17 year old high school adolescents. The sample was 
generated from the total adolescent population of adolescents who 
attended high schools within a specific local school region. The Hong 
Kong Education Bureau provided the list of registered high schools 
for random selection of two high schools within a local school region. 
A class was also randomly selected from each grade, from grades 7 to 
11, of each school with all adolescents and their parents in the class 
invited to participate in the study. Institute ethics approval for the 
study was granted by the Hong Kong Institute of Education.

The study was conducted on campus within a period of a few 
weeks. With the endorsement of the school principal, selected 
adolescents and their parents were invited to participate in the 
study. All participating adolescents and parents signed a consent 
form indicating willful participation of the parent-and-adolescent 
dyad. After signing the consent form, both parents and adolescent 
were invited to fill in the Parent’s or Adolescent’s Health Survey 
questionnaires respectively. Completed questionnaires were returned 
to the school in a sealed envelope to safeguard the confidentiality of 
respondents. 

A total of 1098 parent-and-adolescent dyads were recruited and 
responded to the survey providing usable information and allowed 
matching of parent-and-adolescent data. This represented a response 
rate of 95.3% of parents completing the questionnaire with 54 
adolescents without a response from parents. Comparisons between 
those adolescents with a respondent parent and those whose parents 
did not respond indicated no statistically significant differences in all 
demographics, including age, sex, grade, and place of birth.

Measures
Similar questions were included in the Parent’s and Adolescent’s 

Health Survey Questionnaires with some specifically designed for 
parents or adolescents. The Internet Addiction Test (IAT) also known 
as the Young’s Internet Addiction Scale (YIAS) designed by Young 
was used for assessing the IA of parents and adolescents [24]. Details 
of the instrument was reported in a previous study with information 
on the psychometric properties reported in the literature [22,24,25]. 
Based on the concepts and behaviors exhibited by pathological 
gamblers as defined by the DSM-IV diagnostic criteria, the IAT was 

designed as a 20 item self-reported scale. Questions included in the 
scale specifically reflect typical behaviors of addiction relating to 
Internet use. An example question is: “How often you feel depressed, 
moody, or nervous when you are off-line, which goes away once you 

Characteristics of respondents Frequency (%)

Child characteristics

Sex

Male 483 (44.0)

Female 614 (56.0)

Age group

15 years or older 620 (56.5)

<15 years 478 (43.5)

Place of residence

Local 1056 (96.3)

Nearby city 41 (3.7)

Days accessing the Internet in the past week

Everyday 764 (69.8)

4-6 days 129 (11.8)

3 days or less 202 (18.4)

Main device used to access the Internet

Computer 508 (46.3)

Mobile 501 (45..7)

Others 88 (8.0)

Average time spending on the Internet

3 hour or more/day 409 (37.9)

<3 hours/day 607 (62.1)

Average time spending play online games

3 hour or more/day 197 (18.0)

<3 hours/day 900 (82.0)

Stress

Moderate/severe 157 (14.3)

Normal/Mild 940 (85.7)

Parent’s characteristics

Sex

Male 279 (25.5)

Female 814 (74.5)

Age group

45 years or older 602 (56.5)

<45 years 464 (43.5)

Occupation

Professional 160 (14.6)

Semi/Non-professional 157 (14.4)

Others 776 (71.0)

Depression

Moderate/severe 68 (6.2)

Normal/Mild 1025 (93.8)

Table 1: Frequency (%) of the characteristics of child-and-parent dyad (N=1098).
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are back on-line?” Respondents were asked to indicate the propensity 
of their responses on a Likert scale ranging from 1 (rarely) to 5 
(always). The IAT was validated with good reliability of Cronbach’s 
alpha values ranging from 0.54 to 0.82 for various factors [25]. A 
total score could be calculated with possible scores ranging from a 
minimum of 20 to a maximum of 100. In this study the total raw 
scores of both adolescent and parent were used in the analyses. 

The mental health status of both parents and adolescents was 
measured using the Depression and Stress scale from the Depression, 
Anxiety and Stress Scale (DASS) for parents and adolescents 
respectively [26]. The reason for the focus on parental depression 
and adolescent stress was due to the finding of previous studies 
[22,23]. The details of the scale and psychometric properties were 
fully examined and reported in the aforementioned study and in 
the literature [26,27]. The DASS was designed for the assessment of 
stress, depressive symptoms, and anxiety with good psychometric 
properties including strong reliability and validity [26]. The authors 
of the scale emphasize the fact that as the DASS had been designed as 
a quantitative measure of distress along three axes, it was not meant 
to be a categorical assessment of clinical diagnosis [26]. Nevertheless, 
it could be used for identifying individuals who were of high risk of 
mental health problems with high scores in the subscales indicting 
a greater likelihood of depression, anxiety or stress. As the validity 
of DASS among adults has been demonstrated, it has also been 
recommended for use among children and adolescents [26,27]. 
Similar to the IAT, the raw scores of parental depression were used 
for analysis. However, for the stress level of adolescents, the score 
of the individual was classified according to the recommended 
categorization and dichotomized as in the previous study for 
consistency [22].

Other information collected in the adolescent’s survey included 
demographics, location of family residence, whether the adolescent 
was born in Hong Kong, and some details on the means and patterns of 
accessing the Internet. For parents, questions on sex, age, occupation, 
and access to the Internet were also included in the questionnaire.

Data analysis
Data were analyzed using the Stata V10.0 statistical software 

program. Descriptive analyses were conducted using percentages, 
means, and standard deviation. Since this was an exploratory study for 
examining parental depression as a possible mediating variable in the 
relationship between parental IA (treated as the independent variable) 
and adolescent IA (dependent variable), the Sobel-Goodman method 
of mediation analysis was applied to the data. Based on the previous 
finding on the role of stress in the relationship between parental IA 
and adolescent IA, mediation analysis was stratified according to the 
stress level of the adolescent. For all hypothesis testing, a 5% type I 
error rate was used.

Results
Parent-and-adolescent characteristics and outcome measures 

of the respondents were summarized in (Table 1). In terms of the 
stress level of adolescents, about 14% (n=157) of respondents were 
classified with moderate to severe stress with a mean of 4.9 (s.d. 
=4.0). For parents, 68 (6.2%) were classified as moderately to severely 
depressed according to the classification with a mean value of 1.5 (s.d. 

=2.6). In terms of the IA, 263 (24.0%) adolescents were classified as 
moderate and severe with a mean value of 41.7 (s.d.=12.4), where as 
sixty-two (5.7%) parents could be considered as having a moderate to 
severe problem with a mean of 28.6 (s.d.=9.9). 

Two separate models of parental depression as the mediating 
variable in the relationship between parental-and-adolescent IA 
were tested in according to the stress level of the adolescent, namely 
normal/mild and moderate/severe. The schematic representation of 
these models with the corresponding regression coefficients of each 
mediating pathway were presented in (Figures 1 & 2). The results 
obtained from the Sobel-Goodman test of mediation were also 
summarized in (Table 2). As shown, a significant mediating effect of 
parental depression on the parent-and-adolescent IA relationship was 
demonstrated among those adolescents with normal to mild stress 
levels (Sobel test Z=4.46, p<0.001; Goodman test Z=4.75, p<0.001). 
Results suggested a significant indirect effect (Z=4.76, p<0.001), 
with more than one-third (34.7%) of the total effect of parental IA 
on adolescent IA attributable to the mediation effect of parental 
depression (Table 2). On the other hand, as expected no mediating 
effect of parental depression was found in the relationship between 
parent-and-adolescent IA in adolescents with moderate/severe stress 
levels. 

Discussion
This study aimed to examine the role of parental mental health, 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sobel test Z=4.46, p<0.001 
Goodman test Z=4.75, p<0.001 
 

β(depress): 0.76 
β(parental IA): 0.16 

Parental IA Adolescent IA 

Parental 
Depression  

β(depress): 0.11 

β(parental IA): 0.24 
 

Figure 1: A schematic presentation of the Sobel-Goodman Mediation 
Analysis of parental depression as a mediator in the relationship between 
parental IA and adolescent IA with regression coefficients for normal/mild 
adolescent stress level.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sobel test Z=0.24, p=0.811 
Goodman test Z=0.24, p=0.815 
 

β(depress): 0.11 
β(parental IA): 0.21 

Parental IA Adolescent IA 

Parental 
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β(depress): 0.09 

β(parental IA): 0.22 
 

Figure 2: A schematic presentation of the Sobel-Goodman Mediation 
Analysis of parental depression as a mediator in the relationship between 
parental IA and adolescent IA with regression coefficients for moderate/
severe adolescent stress level.
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particularly depression, as a mediator in the relationship of parent-
and-adolescent IA. The results of the study have provided some 
empirical evidence to support the hypothesis that the effect of 
parental IA on the adolescent IA, in part, is mediated through the 
mental health of the parent. The mediating effect of parental mental 
health on the parent-and-adolescent IA relationship holds true 
among adolescents with normal to mild stress levels, but not in the 
group with moderate to severe levels as expected. 

This is an exploratory study that focuses on the relationships of 
three main variables, parental IA as the independent of study variable, 
parental depression as the mediating variable, and adolescent IA as 
the independent or outcome variable. In the mediation analysis, no 
other variables, such as demographics and other co-morbidities, have 
been included as possible confounding variables in the relationship 
between parent-and-adolescent IA, thus the potential confounding 
effect of these variables have not been adjusted for. Moreover, the 
mediation models have been built upon the assumption that the 
causal pathway is in a direction from parent to child not in a reverse 
direction from child to parent. This assumption is based on logic and 
empirical evidence in other areas of additive behaviour [28,29].

The relationship between parents’ IA and the IA of their adolescent 
children is complex but important. In a previous study, the author 
has discussed the influence of the parental IA on adolescent IA in 
light of Jessor’s Problematic Behaviour Theory and the applications 
of the finding in the clinical treatment, management, and prevention 
of IA among young people [23]. The finding of this study provides 
further evidence for the influence of parental factors on the Internet 
behaviour of the off-spring, particularly the Internet behaviour and 
mental health of their own. Given that a large proportion of the effect 
of parental IA on the IA of their offspring has been shown to be 
mediated via their own depression, particularly among adolescents 
with a low stress levels, it suggests an interplay between parental 
IA, the mental health status of their offspring, and their own, which 
influences the offspring’s IA. This is an area worthy of further pursuit.

Results of the Sobel-Goodman analysis

For Normal/Mild level of stress

Indirect effect Coefficient=0.08, Z=4.76, p<0.001

Direct effect Coefficient=0.16, Z=3.92, p<0.001

Total effect Coefficient=0.24, Z=6.50, p<0.001

Proportion of total effect mediated 0.347

Ratio of Indirect to Direct effects 0.532

Ratio of Total to Direct effects 1.532

For Moderate/Severe level of stress

Indirect effect Coefficient=0.01, Z=0.24, p=0.811

Direct effect Coefficient=0.21, Z=1.77, p=0.080

Total effect Coefficient=0.22, Z=1.98, p=0.050

Proportion of total effect mediated 0.045

Ratio of Indirect to Direct effects 0.047

Ratio of Total to Direct effects 1.047

Table 2: Results obtained from the sobel-goodman mediation analysis by stress 
levels of adolescent.
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