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Abstract With the increased accessibility to the Internet, adolescents can access the
online pornography intentionally and accidentally. The purposes of this study were (a)
to examine the relationships of exposure to online pornography to subsequent psycho-
logical well-being (depression and life satisfaction) and sexual permissive attitudes and
(b) to explore whether these relationships differ by the nature of exposure. A sample of
1401 early Chinese adolescents participated a three-wave longitudinal study. Results
from the cross-lagged models suggested that the effects of online pornography differ by
the nature of exposure. The present study sheds light on the dynamic relationships
between exposure to online pornography, depression, life satisfaction and permissive-
ness sexual attitudes.
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Introduction

With the advancement of mobile network technologies, adolescents can now access the
Internet almost anywhere. In 2017, there were over 3850 million Internet users in the
world, of which almost 50% were located in Asia (Internet Live Stats 2018). China has
the highest number of internet users (over 730 million) in the world, twice the number
in the U.S.A. (287 million), which was ranked third in 2017 (Statista 2018). Internet use
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among adolescents has also increased at an alarming rate. In Hong Kong, nearly every
adolescent (99.9%) aged 10–14 years has used the Internet in the past twelve months
(Hong Kong Census and Statistics Department 2017). Around 78% of the adolescents
(aged 10–14) own smartphones and on average, each child spends around 24 h per
week on the Internet (Hong Kong Census and Statistics Department 2017), which is
higher than the rates in North America (9–13 h) and Europe (7–11 h) (World Internet
Project 2015). The increased accessibility to the Internet has raised concerns about the
vulnerability of adolescents, especially in relation to the online sexual material (e.g.,
viewing pornography).

The potential effects of pornography among adolescents have been well document-
ed. Research suggests that exposure to pornography is linked to decreased satisfaction
with life (Peter and Valkenburg 2006), higher depressive symptoms (Ma et al. 2018),
more permissive sexual attitude (Braun-Courville and Rojas 2009; Lo and Wei 2006),
greater sexual uncertainty (Peter and Valkenburg 2008), recreational attitudes toward
sex (Häggström-Nordin et al. 2005), and early initiation of sexual activity (Arulogun
et al. 2016). However, the impact of this exposure may vary depending on the viewers’
motives when using online pornography (Ward 2003). On one hand, adolescents use
online pornography to satisfy their sexual interest. One other hand, some may encoun-
ter this online material accidentally through pop-up advisements or spam emails
(Wolak et al. 2007). They may come into contact with online sexual content unexpect-
edly when using online communications or when visiting social network sites (van
Oosten et al. 2015).

According to Peter and Valkenburg (2006), intentional exposure refers to the
deliberate, actively sought, and conscious use of pornography, whereas non-
intentional exposure refers to accidental or unexpected encounters with pornography.
Mitchell et al. (2003) conducted the first study on the impact of non-intentional
exposure to online pornography. Using a nationally representative sample, they found
that about 73% of American adolescents (aged 10–17) were non-intentionally exposed
to pornographic materials when using the Internet (Mitchell et al. 2003). Similarly,
using a sample of Australian adolescents (aged 16–17), Flood (2007) found that 60% of
girls and 84% of boys were non-intentionally exposed to online pornography. About
31% of British adolescents (aged 9–19) reported that they had been non-intentionally
exposed to the online pornographic material (Livingstone and Bober 2004). Using a
representative sample of 1500 American adolescents (aged 10–17), (Wolak et al. 2007)
found that 6% of the participants felt discomfort when they were non-intentionally
exposed to the pornographic material.

The prevalence rates of intentional exposure vary across studies. Ybarra and
Mitchell (2005) found that around 8% of American adolescents (aged 10–13) were
intentionally exposed to online pornography. Chen et al. (2013) found that 58.7% of
Taiwanese adolescents (aged 15–18) were intentionally exposed to online pornography
as opposed to non-intentional exposure (41.3%). However, Ma et al. (2016) reported
lower prevalence of intentional exposure among Hong Kong Chinese youth, with only
about 10% of the adolescents (aged 11–16) having been intentionally exposed to online
pornography. Existing studies have mainly focused on the prevalence of these two
types of exposure (e.g., Chen et al. 2013; Flood 2007; Ma et al. 2016; Mitchell et al.
2003). Little is known how adolescents handle both intentional and non-intentional
exposure to online pornography on psychological and cognitive levels. The present

C. M. S. Ma424



study will extend the past research by how the relationships between adolescents’
online pornography use and psychological well-being differ according to the nature of
the exposure.

Today, adolescents can easily use the ubiquitous broadband networks to access
pornographic material. However, relatively little research has examined the effects of
the exposure to online pornography in non-Western cultures. Most of the research on
the impact of the exposure to pornographic material has been conducted in Western
cultures, in which individuals tend to have open and liberal views toward sex (Peter and
Valkenburg 2016; Schalet 2011). In contrast, under the influence of Confucius, Chinese
adolescents living in traditionally Confucian societies tend to consider sex as a taboo
and seldom discuss it in school or within the family (To and Chu 2009). Given the
anonymity afforded by the Internet, Chinese adolescents are thus more likely to use
online pornography to satisfy their sexual interests and to explore their sexual identity
than their Western counterparts.

Chinese adolescents have been reported having a higher prevalence of intentional
exposure to online pornography (58.7% among Taiwan Chinese adolescents, Chen
et al. 2013; 10% among Hong Kong Chinese adolescents, Ma et al. 2016) than
American adolescents (8%, Ybarra and Mitchell 2005). Moreover, studies conducted
in Hong Kong and other Asian cities have mostly focused on how this exposure are
related to demographic and family characteristics (e.g., Lou et al. 2012; Ma and Shek
2013; Shek and Ma 2016; Tom et al. 2012; Tu et al. 2012). What is not known is the
long-term impact of the intentional and non-intentional exposure to online pornography
on adolescents’ developmental outcomes. The proposed study will attempt to add the
literature by exploring the longitudinal effects of the exposure to online pornography in
a Chinese context.

The goal of this study was to examine the relationships of exposure to online
pornography to subsequent psychological well-being and sexual permissive attitudes.
In addition, the present study also explored whether these relationships differ by the
nature of exposure. By using the three-wave data cross-lagged panel design, two
research questions are BHow different types of exposure affect adolescents’ psycho-
logical well-being over time^, BHow permissiveness is related to adolescents’ exposure
to online pornography over time^. Based on the literature, it was hypothesized that
intentional exposure to online pornography will have a positive longitudinal effect on
depression (Hypothesis 1a) and a negative longitudinal effect on life satisfaction
(Hypothesis 1b). Similarly, non-intentional exposure to online pornography will have
a positive longitudinal effect on depression (Hypothesis 2a) and a negative longitudinal
effect on life satisfaction (Hypothesis 2b). Lastly, it was hypothesized that permissive
sexual attitude will have a positive longitudinal effect on intentional (Hypothesis 3a)
and non-intentional exposure to online pornography exposure (Hypothesis 3b).

Methods

A sample of 1401 participants, comprising 758 boys (54.1%) from Grades 7, was
followed up across three waves with 12-month intervals between waves. The first wave
was conducted in spring 2015. Students were recruited from 13 secondary schools. The
average age at Wave 1 was 12.43 years (SD = .70). At Wave 2 and Wave 3, the number
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of participants were 1368 (98%) and 1384 (99%), respectively. Of these, 1091 students
(78%) participated in all three measurement points and were included in this analysis.
Missing data was random (i.e., not associated with demographic characteristics, type of
exposure to online pornography, depression, life satisfaction). The procedures of data
collection were identical in all waves. Parental consent and adolescents’ informed
consents were obtained prior the administration of the survey. Ethical approval was
received from the author’s Institutional Review Board.

Intentional and Non-intentional Exposure to Online Pornography

Adolescents’ intentional exposure to online pornography was measured with 6
items, which focused on the frequency of intentional exposure to a) online
pornographic stories, b) pornographic pictures, c) pornographic videos, d) porno-
graphic advertisement, e) pornographic websites, and f) online sex chat (e.g.,
BHow often you were intentionally exposed to online pornographic stories over
the past six months^). Same questions were asked for non-intentional exposure to
online pornographic materials. Response options were 0 = never, 1 = at least once
a month, 2 = 1–3 times a month, 3 = at least once a week, 4 = several times a week,
5 = everyday. All six items were averaged to create a scale (mean score), with
higher scores indicating higher exposure to online pornography. Cronbach’s alpha
of the two scales was acceptable across waves (intentional: Waves 1–3:
α = .78–.90; non-intentional: Waves 1–3: α = .83–.92) (Table 1).

Depression

Depression was measured by Patient Health Questionnaire-9 (PHQ-9, Kroenke
et al. 2001). Participants indicated their depressive symptoms on a four-point
scale, with 0 = not at all, 1 = several days, 2 = more than half the days, 3 = nearly
every day. All nine items were averaged to create a mean score, higher scores
indicating higher depressive symptoms (e.g., BFeeling tired or having little
energy^). Cronbach’s alpha of the scale was satisfactory (Wave 1 = .90, Wave
2 = .91, Wave 3 = .91).

Life Satisfaction

Life satisfaction was measured using five-item Satisfaction with Life Scale (Diener
et al. 1985). The items were rated on a 6-point scale, (1 = strongly disagree to 6 =
strongly agree). A higher score indicates more satisfied with their life (e.g., BI am
satisfied with my life^). Cronbach’s alpha for the scale was .84 in Wave 1 .85 in Wave 2
and .87 in Wave 3.

Permissive Sexual Attitude

Adolescents’ permissive sexual attitude was measured using the five-items devel-
oped by Sprecher (1989). The items were rated on a 6-point scale (1 = strongly
disagree to 6 = strongly agree). Higher scores on this scale indicated a more
permissive attitude towards sex (e.g., BI believe that sexual intercourse is
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acceptable on a first date^). Cronbach’s alphas were .80, .83 and .83 at Wave 1,
Wave 2 and Wave 3, respectively.

Control Variables

Demographic variables, including initial age (age at Wave 1), gender (male = 0;
female = 1), religiosity (yes = 0; no = 1), socio-economic status (received financial
aids = 0; did not received financial aids = 1), and parents’ marital status (two-parent
families = 0; one-parent families = 1) were included in the model as covariates.

Data Analysis

A path analysis was employed to analyze the three-wave cross-lagged panel data
(Kessler and Greenberg 1981). This method allows for assessing potential reciprocal
effects among exposure to online pornography, psychological well-being, and sexual
permissiveness (Selig and Little 2012). This study examined the effects of the exposure
to online pornography on well-being and sexual permissiveness, while investigated the
potential effect of psychological well-being and sexual permissiveness on exposure to
online pornography. Demographic characteristics, including initial age, gender, religi-
osity, parents’ marital status, and socio-economic status, were included as control
variables. All hypothesized models were estimated for intentional and non-intentional
exposure to online pornography separately. Only cases with no missing data were
included in the path analysis, therefore resulting in a sample of 975 adolescents.

Models were evaluated based on the Comparative Fit Index (CFI), the Root Mean
Square Error of Approximation (RMSEA) and the Standardized Root Mean Square
Residual (SRMR). CFIs greater than .90 (Byrne 1990), the RMSEAs less than .08
(Browne and Cudeck 1992) and the SRMRs smaller than .08 (Hu and Bentler 1999)
were considered as evidence of an acceptable model fit. A Robust Maximum Likeli-
hood estimator (MLM, Satorra and Bentler 1994) was used to cope with the non-
normality of the data. The Satorra-Bentler Scaled Chi-Square (ΔS-Bχ2) difference test
was employed to evaluate which model fit the data better (Satorra and Bentler 2001).

Results

Preliminary Analyses

Table 1 displays the descriptive statistics, internal consistency and correlations for all
variables across three waves. The means of all variables, except life satisfaction,
increased over time. Significant gender differences were found on all variables
(p < .05), except on depression at Wave 1 (p > .05) and life satisfaction (Waves 1–3).
In general, males reported more intentionally and non-intentionally exposure to online
pornography, more depressive symptoms and higher permissive sexual attitudes than
females. Significant differences in parents’ marital status were found in both types of
exposure to online pornography (Wave 3) and life satisfaction (Waves 1–3). No
significant differences in religiosity and socio-economic status were found (p > .05).
Details can be found in Table 2.
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Depression

Hypothesis 1a predicted that intentional exposure to online pornography was associated
with depression. The initial model did not fit the data very well (χ2 = 80.306, df = 26,
p < .01, CFI = .854, SRMR = .043, RMSEA = .060. Two paths were suggested to
improve the model fit (intentional Wave 1➔ depression Wave 1, χ

2 = 64.739, df = 25,
p < .01, CFI = .893, SRMR= .036, RMSEA= .052; intentional Wave 2➔ depression Wave

2, χ
2 = 70.270, df = 25, p < .01, CFI = .878, SRMR= .039, RMSEA= .056. The modified

model fit the data better (χ2 = 54.766, df = 24, p < .01, CFI = .917, SRMR = .032,
RMSEA= .047, Table 3) and also supported by the significant differences in Satorra-
Bentler test (ΔS-B χ2 = 28.434, p < .01, Table 3). The auto-regressive coefficients (i.e.,
paths between the same variable at two time points) between intentional exposure to
online pornography and depression were significant (p < .01), indicating both variables
were stable across waves. As can be seen in Fig. 1, a significant cross-lagged effect (paths
between the independent variable at Time 1 and the dependent variable at Time 2)
between depression at Wave 2 and later intentional exposure to pornography was found
(β = .19, SE = .07, p < .01). Thus, Hypothesis 1a was partially supported.

With regard to Hypothesis 1b, the initial model did not fit the data very well (χ2 =
120.660, df = 26, p < .01, CFI = .763, SRMR= .056, RMSEA = .038. High MI values
were found in the error terms of depression (Wave 2 and Wave 3) and non-intentional
exposure to online pornography (Wave 2 and Wave 3). Following the recommendation
by Little et al. (2007) and the past longitudinal studies (Jun 2016; Trepte and Reinecke
2013), the error terms of the same variables were allowed to be free over time.
Therefore, the covariation of the errors of depression and non-intentional exposure
were related (depression in Wave 2 and Wave 3: χ2 = 102.989, df = 25, p < .01,
CFI = .804, SRMR= .056, RMSEA = .070; non-intentional in Wave 2 and Wave 3:
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Fig. 1 Autoregressive cross-lagged associations between exposure to online pornography and depression
across time All beta coefficients are standardized. Age, gender, religiosity, parents’ marital status, socio-
economic status were included in the model but not depicted for ease of presentation * p < .05; ** p < .01
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χ2 = 97.358, df = 25, p < .01, CFI = .818, SRMR= .052, RMSEA = .070). In addition, a
gender effect on this exposure is suggested (χ2 = 110.287, df = 25, p < .01, CFI = .786,
SRMR = .051, RMSEA = .076. The modified model showed a good fit to the data
(χ2 = 42.521, df = 23, p < .01, CFI = .951, SRMR= .032, RMSEA = .038, Table 3) and
was supported by the significant results in the Satorra-Bentler test (ΔS-B χ2 = 31.821,
p < .01, Table 3). As depicted in Fig. 1, all cross-lagged effects between depression and
non-intentional exposure to online pornography were not significant (p > .05). There-
fore, the results did not support Hypothesis 1b.

Life Satisfaction

As predicted in Hypothesis 2a, intentional exposure to online pornography was asso-
ciated with life satisfaction (Fig. 2). The model demonstrated an adequate fit (χ2 =
60.598, df = 26, p < .01, CFI = .933, SRMR= .034, RMSEA = .048, Table 3). More
specifically, the intentional exposure to online pornography at Wave 1 was related to
decreased life satisfaction at Wave 2 (β = −.14, SE = .04, p < .01).

Regarding non-intentional exposure to online pornography, the fit indices showed an
inadequate fit of the model (χ2 = 113.466, df = 26, p < .01, CFI = .763, SRMR = .052,
RMSEA= .076). In line with Model 2, the error terms of non-intentional exposure to
pornography (non-intentional exposure in Wave 2 and Wave 3: χ2 = 85.025, df = 25,
p < .01, CFI = .889, SRMR = .042, RMSEA= .064 and life satisfaction: χ2 = 99.400,
df = 25, p < .01, CFI = .862, SRMR= .050, RMSEA = .071 in Wave 2 and Wave 3)
were allowed to be correlated across time. The modified model indicated an adequate
overall fit (χ2 = 68.366, df = 24, p < .01, CFI = .918, SRMR = .039, RMSEA = .056,
Table 3) and was supported by the significant results in the Satorra-Bentler test (ΔS-B
χ2 = 17.12, p < .01, Table 3). The longitudinal effect of non-intentional exposure on life
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Fig. 2 Autoregressive cross-lagged associations between exposure to online pornography and life satisfaction
across time All beta coefficients are standardized. Age, gender, religiosity, parents’ marital status, socio-
economic status were included in the model but not depicted for ease of presentation * p < .05; ** p < .01
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satisfaction (β = −.12, SE = .04, p < .01, Fig. 2) was found, thereby confirming Hy-
pothesis 2b.

Permissive Sexual Attitude

The relationship between permissive sexual attitude and intentional exposure was
tested in Model 5. The initial model showed inadequate fit indexes (χ2 = 76.072,
df = 26, p < .01, CFI = .874, SRMR = .049, RMSEA = .057). A path was suggested
from Permissiveness in Wave 1 to intentional exposure at Wave 1 (χ2 = 50.988, df =
25, p < .01, CFI = .934, SRMR = .037, RMSEA = .042). The change is supported by
the significant differences in Satorra-Bentler test (ΔS-B χ2 = 32.87, p < .01, Table 3).
The cross-sectional (β = .22, SE = .03, p < .01) and longitudinal (β = .13, SE = .05,
p < .01) effects of permissiveness on intentional exposure to online pornography, thus
confirmed H3a (Fig. 3).

Regarding non-intentional exposure to online pornography, the initial model did not
fit the data very well (χ2 = 102.672, df = 26, p < .01, CFI = .821, SRMR = .058,
RMSEA= .071). an inspection of modification indices suggested that the error terms
of permissiveness and non-intentional exposure were allowed to be related (permis-
siveness in Wave 2 and permissiveness in Wave 3: χ2 = 91.764, df = 25, p < .01,
CFI = .844, SRMR = .054, RMSEA = .068; non-intentional in Wave 2 and non-
intentional in Wave 3: χ2 = 84.782, df = 25, p < .01, CFI = .861, SRMR = .052,
RMSEA= .064). In addition, a path was suggested from permissiveness at Wave 1 to
non-intentional exposure at Wave 2 (χ2 = 89.021, df = 25, p < .01, CFI = .851,
SRMR = .051, RMSEA = .066). The modified model fitted the data better χ2 =
56.275, df = 23, p < .01, CFI = .922, SRMR = .037, RMSEA = .050, Table 3). The
above changes were supported by the significant differences in Satorra-Bentler test
(ΔS-B χ2 = 23.715, p < .01). As predicted in H3b, permissiveness at Wave 1 was
related to non-intentional exposure at Wave 1 (β = .18, SE = .04, p < .01). More specif-
ically, permissiveness at Wave 2 was associated with non-intentional exposure to online
pornography at Wave 3 (β = .10, SE = .05, p < .05, Fig. 3).

Discussion

The primary purpose of the study was to test the longitudinal relationships among
online pornographic exposure, psychological well-being, and permissive sexual atti-
tudes using a three-wave cross-lagged panel data of Chinese adolescents.

As hypothesized, adolescents exposure to online pornography was associated with
depressive symptoms, and was in line with previous studies (e.g., Ma et al. 2018;
Wolak et al. 2007). Adolescents, who were intentionally exposed to online pornogra-
phy, reported a higher level of depressive symptom. These results are in line with past
studies on the negative impact of internet usage on psychological well-being, such as
depressive symptoms (Nesi and Prinstein 2015; Primack et al. 2017; Zhao et al. 2017),
self-esteem (Apaolaza et al. 2013; Valkenburg et al. 2017), and loneliness (Bonetti et al.
2010; Ma 2017). Additionally, this study provides empirical support for the long-term
effects of intentional exposure to online pornography on depression over time. This
suggests that early intentional exposure to online pornography might lead to later
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depressive symptoms during adolescence. It is noteworthy that this linkage has only
been found in intentional exposure, but not in non-intentional exposure, to online
pornography. The present study sheds light on the importance to differentiate between
non-intentional and intentional exposure to online pornography in order to examine the
impact of this behavior.

The negative relationship between life satisfaction and exposure to online pornog-
raphy was in line with earlier studies (Peter and Valkenburg 2006; Ma et al. 2018;
Wolak et al. 2007). The present study shows that adolescents who are less satisfied in
their lives at Wave 2 may lead them to be exposed to both types of pornographic
exposure at Wave 3. The most interesting finding was that the concurrent relationship
between life satisfaction and online pornography was not significant. The present study
extends the literature by untangling the longitudinal relationship between life satisfac-
tion and pornography use as noted by other researchers (Peter and Valkenburg 2006).
Aligned with the previous longitudinal study (Peter and Valkenburg 2011), the findings
of this study imply that life satisfaction may be an antecedent, rather than the outcome,
of this behavior. Findings consistently showed a positive relationship between loneli-
ness and internet use (Amichai-Hamburger and Ben-Artzi 2003; Morahan-Martin and
Schumacher 2003). Perhaps, less satisfied people tend to use the Internet more than the
more satisfied counterparts. The present study highlights the importance to study the
longitudinal impacts of this behavior in the future. Future research should further
examine the potential long-term effects of life satisfaction on this behavior. To date,
little research has explored the directionality of the relationship between online por-
nography use and psychological well-being. The current study enhanced the past
research by clarifying the dynamic association between exposure to online pornogra-
phy and psychological well-being over time.
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The present study shows the concurrent and longitudinal effects of permissive sexual
attitudes on both types of exposure to online pornography. As expected from previous
research (Lo and Wei 2006; Brown and L’Engle 2009; Peter and Valkenburg 2006),
sexually permissive adolescents reported higher levels of exposure to both types of
online pornography. The present study supports the notion that adolescents select media
materials based on their attitudes toward sex (Brown and Cantor 2000).

The finding that an increase in permissiveness towards sex predicted higher
levels of exposure to online pornography contradicted with the results from prior
studies (Brown et al. 2006; Brown and L’Engle 2009; Lo and Wei 2006). In a
study using a sample of 444 Dutch adolescents (aged 13–16), Baams et al. (2015)
found that adolescents with higher levels of exposure to pornographic materials
reported having a more permissive sexual attitude after 12 months. Similar results
were also found in a study by Doornwaard et al. (2015) who suggested a
predictive effect of online pornography on sexually permissive attitudes. In their
study, the permissive attitude did not predict later online pornography use. Clearly,
more research is needed to test the reciprocal relationship between exposure to
online pornography and sexually permissive attitudes.

Limitations should be noted in the present study. First, due to the research design, no
casual inferences should be concluded regarding the relationships among exposure to
online pornography, psychological well-being and sexual permissiveness. Second, the
findings can only be generalized in the present sample. More research is warranted to
explore its generalizability in other cultural contexts. Third, future studies with more
waves may untangle the long-term relationship between exposure to online pornogra-
phy and psychological well-being in later adolescence. Lastly, self-reported data were
collected. Future research could use qualitative methods to extend the presents findings.

Conclusions

Despite the above limitations, the current study extends our understanding about
the nature of the exposure to online pornography. More importantly, intentional
exposure appears to be associated with negative psychological well-being. This
study emphasizes the need for more research to clarify the nature of exposure to
pornography in this field of research. A higher level of exposure to online
pornography is associated with depressive symptoms, lower levels of life satis-
faction, and higher levels of sexually permissive attitudes. The unique contribution
of the present study is that it not only shows how different types of exposure are
related to psychological wellbeing, but it also indicates the dynamic relationships
between psychological well-being, permissiveness sexual attitudes and exposure
to online pornography. These findings demonstrate the importance of using a
longitudinal design to understand the correlates and outcomes of this behavior.
Utilizing these insights will help practitioners design more appropriate treatment
programs for adolescents.

Acknowledgments The present study is funded by a grant (Grant no. 25401414) of the Early Career
Scheme of the Research Grants Council of the University Grants Committee of Hong Kong.

C. M. S. Ma436



Compliance with Ethical Standards

Conflict of Interest No competing financial interests exist.

References

Amichai-Hamburger, Y., & Ben-Artzi, E. (2003). Loneliness and internet use. Computers in Human Behavior,
19, 71–80.

Apaolaza, V., Hartmann, P., Medina, E., Barrutia, J. M., & Echebarria, C. (2013). The relationship between
socializing on the Spanish online networking site Tuenti and teenagers’ subjective wellbeing: The roles of
self-esteem and loneliness. Computers in Human Behavior, 29, 1282–1289.

Arulogun, O. S., Ogbu, I. A., & Dipeolu, I. O. (2016). Influence of internet exposure on sexual behavior of
young persons in urban district of Southwest Nigeria. The Pan African Medical Journal, 25, 261–268.

Baams, L., Overbeek, G., Dubas, J. S., Doornwaard, S. M., Rommes, E., & van Aken, M. A. G. (2015).
Perceived realism moderates the relation between sexualized media consumption and permissive sexual
attitudes in Dutch adolescents. Archives of Sexual Behavior, 44, 743–754.

Bonetti, L., Campbell, M. A., & Gilmore, L. (2010). The relationship of loneliness and social anxiety with
children’s and adolescents’ online communication. Cyberpsychology, Behavior and Social Networking,
13(3), 279–285.

Braun-Courville, D. K., & Rojas, M. (2009). Exposure to sexually explicit web sites and adolescent sexual
attitudes and behaviors. The Journal of Adolescent Health, 45(2), 156–162.

Brown, J. D., & Cantor, J. (2000). An agenda for research on youth and the media. Journal of Adolescent
Health, 27, 1–7.

Brown, J. D., & L’Engle, K. L. (2009). X-rated: Sexual attitudes and behaviors associated with U.S. early
adolescents’ exposure to sexually explicit media. Communication Research, 36(1), 129–151.

Brown, J. D., L’Engle, K., Pardun, C., Guo, G., Kenneavy, K., & Jackson, C. (2006). Sexy media matter:
Exposure to sexual content in music, movies, television and magazines predicts black and white
adolescents’ sexual behavior. Pediatrics, 117, 1018–1027.

Browne, M. W., & Cudeck, R. (1992). Alternative ways of assessing model fit. Sociological Methods &
Research, 21(2), 230–258.

Byrne, B. M. (1990). Methodological approaches to the validation of academic self-concept: The construct
and its measures. Applied Measurement in Education, 3, 185–207.

Chen, A.-S., Leung, M., Chen, C.-H., & Yang, S. C. (2013). Exposure to internet pornography among
Taiwanese adolescents. Social Behavior and Personality, 41(1), 157–164.

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The satisfaction with life scale. Journal of
Personality Assessment, 49(1), 71–75.

Doornwaard, S. M., Bickham, D. S., Rich, M., ter Bogt, T. F. M., & van den Eijnden, R. J. J. M. (2015).
Adolescents’ use of sexually explicit internet material and their sexual attitudes and behavior: Parallel
development and directional effects. Developmental Psychology, 51(10), 1476–1488.

Flood, M. (2007). Exposure to pornography among youth in Australia. Journal of Sociology, 43(1), 45–60.
Häggström-Nordin, E., Hanson, U., & Tydén, T. (2005). Associations between pornography consumption and

sexual practices among adolescents in Sweden. International Journal of STD & AIDS, 16, 102–107.
Hong Kong Census and Statistics Department. (2017). Information technology usage and penetration

(Thematic Household Survey Report No. 62). Retrieved from http://www.censtatd.gov.
hk/hkstat/sub/so120.jsp

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional
criteria versus new alternatives. Structural Equation Modeling, 6(1), 1–55.

Internet World Stats. (2018). World internet users statistics and 2017 world population stats. Retrieved from
http://www.internetworldstats.com/stats.htm

Jun, S. (2016). The reciprocal longitudinal relationships between mobile phone addiction and depressive
symptoms among Korean adolescents. Computers in Human Behavior, 58, 179–186.

Kessler, R. C., & Greenberg, D. F. (1981). Linear panel analysis: Models of quantitative change. New York:
Academic Press.

Relationships between Exposure to Online Pornography, Psychological... 437

http://www.censtatd.gov.hk/hkstat/sub/so120.jsp
http://www.censtatd.gov.hk/hkstat/sub/so120.jsp
http://www.internetworldstats.com/stats.htm


Kroenke, K., Spitzer, R. L., & Williams, J. B. W. (2001). The PHQ-9: Validity of a brief depression severity
measure. Journal of General Internal Medicine, 16(9), 606–613.

Little, T. D., Preacher, K. J., Selig, J. P., & Card, N. A. (2007). New developments in latent variable panel
analyses of longitudinal data. International Journal of Behavioral Development, 31, 357–365.

Livingstone, S., & Bober, M. (2004). UK children go online: Surveying the experiences of young people and
their parents. London: London School of Economics and Political Science.

Lo, V., & Wei, R. (2006). Exposure to internet pornography and Taiwanese adolescents’ sexual attitudes and
behavior. Journal of Broadcasting & Electronic Media, 49(2), 221–237.

Lou, C., Cheng, Y., Gao, E., Zuo, X., Emerson, M. R., & Zabin, L. S. (2012). Media’s contribution to sexual
knowledge, attitudes, and behaviors for adolescents and young adults in three Asian cities. Journal of
Adolescent Health, 50(3), S26–S36.

Ma, C. M. S. (2017). A latent profile analysis of internet use and its association with psychological well-being
outcomes among Hong Kong Chinese early adolescents. Applied Research in Quality of Life. Advance
online publication. https://doi.org/10.1007/s11482-017-9555-2.

Ma, C. M. S., & Shek, D. T. L. (2013). Consumption of pornographic materials in early adolescents in Hong
Kong. Journal of Pediatric and Adolescent Gynecology, 26(3), S18–S25.

Ma, C. M. S., Shek, D. T. L., & Lai, C. C. W. (2016). Individual differences in intentional and unintentional
exposure to online pornography among Hong Kong Chinese adolescents. International Journal on
Disability and Human Development, 16(4), 417–423.

Ma, C. M. S., Lai, C. C. W. & Shek, D. T. L. (2018). Intentional and unintentional exposure to online
pornography among early adolescents: Findings in a Chinese context. Paper presented at International
conference on business and social science. Kyoto, Japan. Retrieved from http://icbass.org/site/mypage.
aspx?pid=24&lang=en&sid=6066

Mitchell, K. J., Finkelhor, D., & Wolak, J. (2003). The exposure of youth to unwanted sexual material on the
internet: A national survey of risk, impact, and prevention. Youth Society, 34(3), 330–358.

Morahan-Martin, J., & Schumacher, P. (2003). Loneliness and social uses of the internet. Computers in
Human Behavior, 19, 659–671.

Nesi, J., & Prinstein, M. J. (2015). Using social media for social comparison and feedback-seeking: Gender
and popularity moderate associations with depressive symptoms. Journal of Abnormal Child Psychology,
43, 1427–1438.

Peter, J., & Valkenburg, P. M. (2006). Adolescents’ exposure to sexually explicit online material and
recreational attitudes toward sex. Communication Research, 56, 639–660.

Peter, J., & Valkenburg, P. M. (2008). Adolescents’ exposure to sexually explicit materials, sexual uncertainty,
and attittudes toward uncommitted sexual exploration: Is there a link? Communication Research, 35,
579–601.

Peter, J., & Valkenburg, P. M. (2011). The use of sexually explicit internet material and its antecedents: A
longitudinal comparison of adolescents and adults. Archives of Sexual Behavior, 40(5), 1015–1025.
https://doi.org/10.1007/s10508-010-9644-x.

Peter, J., & Valkenburg, P. M. (2016). Adolescents and Pornography: A review of 20 years of research. The
Journal of Sex Research, 53, 509–531.

Primack, B. A., Shensa, A., Escobar-Viera, C. G., Barrett, E. L., Sidani, J. E., Colditz, J. B., & James, A. E.
(2017). Use of multiple social media platforms and symptoms of depression and anxiety: A nationally-
representative study among U.S. young adults. Computers in Human Behavior, 69, 1–9.

Satorra, A., & Bentler, P. M. (1994). Corrections to test statistics and standard errors in covariance structure
analysis. In A. von Eye & C. C. Clogg (Eds.), Latent variables analysis: Applications to development
research (pp. 399–419). Thousand Oaks: Sage.

Satorra, A., & Bentler, P. M. (2001). A scaled difference chi-square test statistic for moment structure analysis.
Psychometrika, 66(4), 507–514. https://doi.org/10.1007/BF02296192.

Schalet, A. T. (2011). Beyound abstinence and risk: A new paradigm for adolescent sexual health. Women's
Health Issues, 21(3), S5–S7.

Selig, J. P., & Little, T. D. (2012). Autoregressive and cross-lagged panel analysis for longitudinal data. In B.
Laursen, T. D. Little, & N. A. Card (Eds.), Handbook of developmental research methods (pp. 265–278).
New York: The Guildford Press.

Shek, D. T. L., & Ma, C. M. S. (2016). A six-year longitudinal study of consumption of pornographic
materials in Chinese adolescents in Hong Kong. Journal of Pediatric and Adolescent Gynecology, 29,
S12–S21.

Sprecher, S. (1989). Premarital sexual standards of different categories of individuals. The Journal of Sex
Research, 26(2), 232–248.

C. M. S. Ma438

https://doi.org/10.1007/s11482-017-9555-2
http://icbass.org/site/mypage.aspx?pid=24&lang=en&sid=6066
http://icbass.org/site/mypage.aspx?pid=24&lang=en&sid=6066
https://doi.org/10.1007/s10508-010-9644-x
https://doi.org/10.1007/BF02296192


Statista (2018). Countries with the highest number of internet users 2017. Retrieved from https://www.statista.
com/statistics/262966/number-of-internet-users-in-selected-countries/

To, S. M., & Chu, F. (2009). An interpretive phenomenological analysis of the lived experiences of Chinese
young females in the course of unintended pregnancy. International Journal of Adolescence Medicine and
Health, 21(4), 531–543.

Tom, S. M., Ngai, S. S. Y., & Kan, S. M. (2012). Direct and mediating effects of accessing sexually explicit
online materials on Hong Kong adolescents’ attitude, knowledge, and behavior relating to sex. Children
and Youth Services Review, 34(11), 2156–2163.

Trepte, S., & Reinecke, L. (2013). The reciprocal effects of social network site use and the disposition for self-
disclosure: A longitudinal study. Computers in Human Behavior, 29, 1101–1112.

Tu, X., Lou, C., Gao, E., Li, N., & Zabin, L. S. (2012). The relationship between sexual behavior and
nonsexual risk behaviors among unmarried youth in three Asian cities. Journal of Adolescent Health, 50,
S75–S82.

Valkenburg, P. M., Koutamanis, M., & Vossen, H. G. M. (2017). The concurrent and longitudinal relationships
between adolescents’ use of social network sites and their social self-esteem. Computers in Human
Behavior, 76, 35–41.

Van Oosten, J. M. F., Peter, J., & Boot, I. (2015). Exploring associations between exposure to sexy online self-
presentations and adolescents’ sexual attitudes and behavior. Journal of Youth and Adolescence, 44,
1078–1091.

Ward, L. M. (2003). Understanding the role of entertainment media in the sexual socialization of American
youth: A review of empirical research. Developmental Review, 23, 347–388.

Wolak, J., Mitchell, K., & Finkelhor, D. (2007). Unwanted and wanted exposure to online pornography in a
national sample of youth internet users. Pediatrics, 119(2), 247–257. https://doi.org/10.1542/peds.2006-
1891.

World Internet Project (2015). The world internet project international report (6th Ed.). Center for the Digital
Future, USC Annenberg. Retrieved from http://www.digitalcenter.org/world-internet-project

Ybarra, M. L., & Mitchell, K. J. (2005). Exposure to internet pornography among children and adolescents: A
national survey. Cyberpsychology & Behavior, 8(5), 473–486. https://doi.org/10.1089/cpb.2005.8.473.

Zhao, F., Zhang, Z. H., Bi, L., Wu, X. S., Wang, W. J., Li, Y. F., & Sun, Y. H. (2017). The association between
life events and internet addiction among Chinese vocational school students: The mediating role of
depression. Computers in Human Behavior, 70, 30–38.

Relationships between Exposure to Online Pornography, Psychological... 439

https://www.statista.com/statistics/262966/number-of-internet-users-in-selected-countries/
https://www.statista.com/statistics/262966/number-of-internet-users-in-selected-countries/
https://doi.org/10.1542/peds.2006-1891
https://doi.org/10.1542/peds.2006-1891
http://www.digitalcenter.org/world-internet-project
https://doi.org/10.1089/cpb.2005.8.473

	Relationships...
	Abstract
	Introduction
	Methods
	Intentional and Non-intentional Exposure to Online Pornography
	Depression
	Life Satisfaction
	Permissive Sexual Attitude
	Control Variables
	Data Analysis

	Results
	Preliminary Analyses
	Depression
	Life Satisfaction
	Permissive Sexual Attitude

	Discussion
	Conclusions
	References


