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Abstract
Despite increasing concerns that pornography decreases adolescents’ well-being, existing empirical support for this position 
is largely limited to cross-sectional studies. To explore possible links between adolescent pornography use and psychological 
well-being more systematically, this study focused on parallel dynamics in pornography use, self-esteem and symptoms of 
depression and anxiety. A sample of 775 female and 514 male Croatian high school students (Mage at baseline 15.9 years, SD 
0.52) from 14 larger secondary schools, who were surveyed 6 times at approximately 5-month intervals, was used for the 
analyses. The longitudinal data were analyzed using latent growth curve and latent class growth modeling. We observed no 
significant correspondence between growth in pornography use and changes in the two indicators of psychological well-being 
over time in either female or male participants. However, a significant negative association was found between female adoles-
cents’ pornography use and psychological well-being at baseline. Controlling for group-specific trajectories of pornography 
use (i.e., latent classes) confirmed the robustness of findings in the both female and male samples. This study’s findings do not 
corroborate the notion that pornography use in middle to late adolescence contributes to adverse psychological well-being, 
but do not rule out such a link during an earlier developmental phase—particularly in female adolescents. The findings have 
ramifications for educational and adolescent health specialists, but also for concerned parents.
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Introduction

There are clear reasons to believe that pornography use may 
negatively impact the physical, psychological, and sexual 
well-being of some adolescents. Research conducted among 
adolescents and young adults has demonstrated that por-
nography use is associated with less social interaction and 
bonding [1], insecure attachment orientations [2], lower life 
satisfaction [3], lower satisfaction with sexual experiences 

[4] and self-esteem [5, 6], as well as the experience of more 
negative affect [2] and symptoms of depression [7, 8]. 
Indeed, a recent review of the literature concerning sexual 
media and pornography use among adolescents, published 
in Pediatrics, called for increased resources to help parents 
manage “negative media influences on their children’s sexual 
well-being and development” [9].

Pornography use risks damaging the psychological well-
being of adolescents through processes of scripting, self-
objectification, and social comparison. It is said that pornog-
raphy depicts fleeting non-committal sexual encounters that 
are devoid of intimacy [2], and the internalization of such 
scripts [10], as suggested by the experimental evidence of 
the effects of prolonged exposure to pornography on sexu-
ally permissive attitudes [11], may disrupt the development 
of healthy relationship styles and impair social functioning. 
Sexual media generally, and pornography particularly, have 
also long been recognized as agents of sexual commodifi-
cation that contribute to sexual self-objectification [12]. Its 
use may restrict adolescents’ sources of self-worth to their 
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sexual characteristics, ultimately contributing to negative 
self-image and, consequently, poorer general self-esteem. 
Media presentations also serve as a reference for social com-
parison [13] and the idealized bodies and over-the-top depic-
tions of fantastical sexual prowess and pleasure may leave 
adolescents feeling that their own bodies and sexual expe-
riences are deficient in comparison. Such linkages should 
have especial ramifications for the well-being of adolescents 
because they are assumed to be particularly vulnerable to 
the effects of sexual media due to their stage of cognitive 
development [9].

Despite the theoretical reasons to believe that pornogra-
phy use contributes negatively to adolescents’ well-being, 
existing empirical support for this position is largely limited 
to the findings of cross-sectional studies. Such findings can-
not speak to issues of temporal precedence, an important cri-
terion for evaluating assertions involving the potential causal 
harms of pornography use. When dealing with socially 
disapproved and potentially harmful behaviors among ado-
lescents, researchers interested in examining causal claims 
tend to be limited to longitudinal designs. In this respect, 
only two studies have examined temporal links between 
pornography use and psychological well-being among 
adolescents. Studying the antecedents of pornography use, 
Peter and Valkenburg [3] reported that low life satisfaction 
was associated with increases in pornography use over time 
among both adolescents and emerging adults. More recently, 
Kohut and Štulhofer [14] found that pornography use was 
not consistently associated with decreases in psychological 
well-being and self-esteem or with increases in symptoms 
of depression and anxiety across two samples of adolescent 
men and women.

On the basis of the most recent longitudinal findings [14], 
it may appear that pornography use does not undermine the 
well-being of adolescents. Although the study controlled for 
some personality and family-related differences that, accord-
ing to the differential susceptibility to media effects model 
[15], can diminish connections between pornography use 
and well-being, it did not directly assess possible associa-
tions between the dynamics of pornography use (i.e., the 
rate of change in pornography use) and the indicators of 
psychological well-being. In addition, it failed to fully take 
into account the heterogeneity of individual trajectories of 
pornography use during adolescence. Considering that the 
average dynamics of adolescent pornography use obscures 
substantial variability, both between- and within-gender, [16, 
17] this is a serious limitation that we attempted to overcome 
in the current study.

The current study

To further the exploration of links between adolescent por-
nography use and psychological well-being, here we focused 
on the assessment of parallel dynamics in the frequency of 
pornography use and psychological well-being over a period 
of more than 2 years. Our analyses attempted to answer the 
following two research questions: (1) do changes in pornog-
raphy use in the period from middle to late adolescence cor-
respond to changes in psychological well-being; and (2) does 
controlling for differences in group-specific trajectories of 
pornography use affect the answer to the previous question? 
Answers to these questions have important ramifications for 
educational and adolescent health specialists, but also for 
concerned parents and the general public.

Methods

Participants and procedures

The data for this study were collected in a panel sample of 
adolescents recruited in the third largest urban setting in 
Croatia as a part of the PROBIOPS (Prospective Biopsycho-
social Study of the Effects of Sexually Explicit Material on 
Young People’s Sexual Socialization and Health) project and 
were previously analyzed by Kohut and Štulhofer [14]. At 
baseline (December 2015), the sample included high school 
sophomores recruited from 14 of the total of 22 second-
ary schools in the city. Due to financial limitations, seven 
small schools were omitted from the sample. In addition, 
one larger high school was dropped due to an arson-related 
pending investigation. The panel included 1287 partici-
pants (Mat baseline 15.9 years, SD 0.52) or 78% of the city’s 
high school sophomore population. Over two-thirds of par-
ticipants (71%) attended vocational schools, while the rest 
attended more prestigious gymnasiums.1 To maximize con-
fidentiality in classroom-based data collection, screens were 
placed between students. Students received no compensation 
for participation.

The study included six waves spaced approximately 
5 months apart, which covered the period from middle to 
late adolescence. The panel size varied from 1287 at wave 1 

1  Only primary schooling (8 years) is compulsory in Croatia. A great 
majority of children who finish a primary school continue their edu-
cation. Secondary schools are divided into vocational schools (3- or 
4-year programs) and gymnasiums (only 4-year programs). In con-
trast to students from vocational schools, the majority of gymnasium 
students enter a college or university program. Expectedly, there is 
are substantial differences in family socioeconomic status and par-
ents’ education between students from vocational schools (lower) and 
gymnasiums (higher).
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(T1) to 892 at wave 6 (T6); at T5, it dropped to 931 partici-
pants because students enrolled in 3-year vocational schools 
finished their secondary education prior to T5. Attrition 
seemed mostly due to school absenteeism and mistakes in 
re-creating a 5-digit alphanumeric identification code that 
was used to link responses over time.

To enable robust estimation of latent trajectories of 
change, adolescents who participated in at least three of the 
six data collection waves (the minimum for latent growth 
modeling) were included in this study (775 female and 514 
male students). To address possible bias introduced by par-
ticipant drop out, multivariate logistic regression analysis 
was carried out with the dependent variable differentiating 
between two groups of adolescents: those who were included 
in this study (coded 1) and those who were omitted (coded 
0). In addition to baseline pornography use, depression/
anxiety and self-esteem, several sociodemographic indi-
cators (gender, father’s and mother’s education, academic 
achievement and religiosity) were also included as predic-
tors of group membership. Female participants (AOR 1.91, 
p < 0.05) and students with a higher academic achievement 
(AOR 2.32, p < 0.001) were characterized by higher odds of 
being included in this study.

According to the Croatian national guidelines for ethi-
cal research in minors, which stipulate that adolescents 
aged ≥ 14  years can give informed consent, parents of 
students from the selected schools were sent a letter with 
information about the study prior to the initial survey. In 
addition to consent-related information, all questionnaires 
contained the contact of a national organization that offers 
support and counseling to children and young people. The 
ethical research board of the University of Zagreb approved 
all study procedures.

Measures

Pornography use

The frequency of pornography use was assessed with the 
following question: “How often have you used pornography 
during the last 6 months?” Preceding the question, pornogra-
phy was defined in the questionnaire as any material which 
openly depicts sexual activity; material which shows naked 
bodies but not sexual intercourse or other sexual activity 
does not belong to pornography as here defined. Response 
options included: 1 = not once, 2= several times a month, 
3= once a month, 4= 2–3 times a month, 5= once a week, 
6= several times a week, 7= every day or almost every day, 
and 8= several times a day. Stability coefficients for the 
indicator across all six measurement occasions ranged from 
0.74 to 0.83. Age at first exposure to pornography was also 
assessed with a single retrospective item: “How old were 

you when you first saw, accidentally or deliberately, a por-
nographic video or movie?”

Negative and positive psychological well‑being

To address participants’ psychological well-being, we 
measured levels of depression and anxiety (the indicator 
of negative well-being), and self-esteem (the indicator of 
positive well-being). The first construct was assessed using 
the Patient Health Questionnaire for Depression and Anxi-
ety (PHQ-4; [18], a brief 4-item screening scale that asks 
about the symptoms of depression (2 items) and anxiety (2 
items) experienced in the 2 weeks preceding the survey. The 
frequency of symptoms was measured on a 4-point scale 
ranging from 1= not at all to 4= nearly every day. The meas-
ure had satisfactory reliability (Cronbach’s α were in the 
0.83–0.86 range) and reasonable stability (r = 0.51–0.64) 
across all measurement occasions. General self-esteem was 
assessed by a four-item scale (e.g., In general, I like myself 
the way I am and When I do something, I do it well) used in 
a longitudinal study of Canadian teenagers [19]. A Likert-
like scale, ranging from 1= it does not relate to me at all 
to 5= it completely relates to me, was employed to anchor 
responses. This indicator had satisfactory reliability (Cron-
bach’s α = 0.81–0.84) and stability (r = 0.59–0.74) in this 
study.

Analytical strategy

To address possible underestimation of measurement errors 
due to cluster-based sampling, data nestedness in high 
school classes was explored first. Taking into account that 
hierarchical unconditional means model pointed to a small 
proportion of variability in the dynamics of participants’ 
pornography use (≤ 4%), self-esteem (≤ 6%) and depression/
anxiety symptoms (≤ 4%) explained at the level of school 
class (the analysis was carried out by gender), the effects of 
intra-class correlation were ignored in all subsequent analy-
ses. Full information maximum likelihood estimation was 
employed to handle missing observations [20], given that 
less than 2% of data was missing due to non-response in a 
more narrow sense (i.e., discounting attrition).

The relationship between pornography use and the 
two indicators of psychological well-being was explored 
by multi-domain latent growth curve modeling (LGCM). 
The approach, which enables simultaneous estimation of 
individual- and group-level changes over time [21]—i.e., 
individual variability (random effects) around group-level 
or mean change (fixed effects)—is based on associations 
among latent intercept and slope that describe the dynam-
ics in each construct. Latent intercepts represent baseline 
levels of each construct and latent slopes their change over 
time (i.e., positive or negative growth). The potential for 
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simultaneous modeling of growth in different constructs 
is an advantage of LGCM over mixed effects hierarchical 
regression approach [22]. In this way, it improves on the 
recent analysis by Kohut and Štulhofer [14].

LGCM was carried out in several steps. First, two differ-
ent growth curves were fit to each construct (pornography 
use, depression/anxiety, and self-esteem) by gender: a lin-
ear growth curve (specified in months) and an unspecified 
non-linear or cumulative curves [23]. As recommended, 
error variances of observed variables were constrained to 
equality in all analyses [24]. The results of the standard χ2 
difference test, which was used to compare the fit of two 
curves specifications, indicated that a linear specification 
was superior to a non-linear specification in the case of male 
adolescents’ pornography use and self-esteem. Due to gen-
der-specific growth trajectories in two of the three key con-
structs, an unconditional multi-domain model was explored 
separately for each gender. Following guidelines for longi-
tudinal assessment [21], model fit was evaluated based on 
comparative fit index (CFI), and the root mean square error 
of approximation (RMSEA). Excellent fit to the data was 
indicated by CFI values ≥ 0.95 and RMSEA values ≤ 0.05, 
with the upper 90% confidence interval value ≤ 0.08.

Next, latent class growth modeling (LCGM) was carried 
out by gender to distinguish among groups of participants 
characterized by a distinct trajectory of pornography use. 
Originally introduced by Nagin [25], LCGM is an extension 
of latent growth curve modeling approach that enables the 
estimation of parameters across unobserved subpopulations 
in the dataset [26–28]. Instead of treating all participants as 
sharing a general latent growth trajectory, LCGM identifies 
groups of individuals who are characterized by distinct latent 
growth. Since the population heterogeneity is unobserved, 
the number of groups or subpopulations (i.e., latent classes) 
needs to be specified by the researcher. Usually, a number 
of models with different number of latent classes (ranging 
from 2 to 6 or more) are estimated and their fit to the data 
compared. Given that the magnitude and the direction of 
change can vary among groups, model parameters (i.e., 
intercept and slope) are estimated separately for each latent 
class (see [29]). Unlike the standard latent growth modeling 
technique in which individual differences in both the slope 
and intercept are estimated using random coefficients [30], 
LCGM fixes the slope and the intercept to equality across 
individuals in each latent class—the approach justified by 
individual differences being represented by multiple trajec-
tories included in a number of competing models (with dif-
ferent number of latent classes) [26].

An expectation-maximization (EM) algorithm was 
used to simultaneously estimate the specified latent model 
and class membership probabilities. Since the latent class 
approach involves assigning probabilities of belonging to 
each latent class, it represents a fuzzy clustering technique. 

In the absence of commonly accepted procedures for choos-
ing the correct number of latent classes, we followed recom-
mendations by Grimm et al. [28], Nagin and Odgers [31], 
and Nylund et al. [32] and used log-likelihood, AIC and 
BIC values and meaningful interpretation of group-specific 
growth as the criteria for identifying the best fitting model 
by gender. All analyses were carried out using the lcmm 
package [33] in R. Since LCGM can converge to local 
minima, each analysis was run multiple times with different 
randomly chosen starting values to increase the probability 
of reaching a global minimum.

To explore the robustness of the unconditional multi-
domain model findings across groups with distinct growth 
trajectories of pornography use, in the final analytical step 
the multi-domain models were conditioned on the latent 
class membership (two dummy variables with the largest 
group serving as the reference category were included as 
controls).

Results

Table 1 provides description of the key indicators. Consist-
ent and significant gender differences were found in mean 
levels of pornography use, as well as in depression/anxiety 
symptoms and self-esteem. Compared to their female peers, 
male participants reported significantly higher frequency of 
pornography use and self-esteem, but lower levels of depres-
sion and anxiety symptoms. Cross-correlations between the 
three constructs over time are presented in Table 2.

The unconditional female adolescent model is presented 
in Fig. 1 and the male model is displayed in Fig. 2. Both 
multi-domain models were characterized by adequate fit 
[female par ticipants: �2

(147)
= 413.18, CFI= 0.960, 

RMSEA= 0.048 (0.043–0.054) and male participants: �2

(155)

= 236.52, CFI= 0.977, RMSEA= 0.032 (0.024–0.040)]. In 
the adolescent women’s model, all latent constructs had 
mean values significantly different from zero and significant 
individual variation around mean estimates (Table 3). On 
average, we observed a decrease in depression and anxiety 
symptoms and increases in pornography use and self-esteem 
among female students in the observed period. In the male 
model, two latent means (growth in pornography use and 
self-esteem) did not reach significance, but individual vari-
ation around all latent mean estimates was highly significant. 
Similar to what was observed in the female sample, levels 
of depression and anxiety decreased over time in adolescent 
men.

In adolescent women, significant cross-domain associ-
ations were observed only at baseline. Higher initial fre-
quency of pornography use was related to more anxiety 
and depression symptoms (r = 0.18, SE= 0.17, p < 0.001) 
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and lower self-esteem (r = − 0.19, SE= 0.14, p < 0.001) 
at baseline. The size of both relationships was small. The 
association between depression and anxiety symptoms and 
self-esteem was significant (both at baseline and over time), 
negative, and moderate in size.

No significant associations between pornography use and 
the psychological well-being indicators were found among 
male participants. The only significant cross-domain asso-
ciations were observed between the indicators of well-being. 
As in the female model, the correlations were negative. Due 
to the limited scaling of the pornography use measure, a 
negative link between the initial pornography use and its 
subsequent dynamics (r = − 0.44, SE= 0.01, p < 0.001), 
which suggested that participants with higher pornography 
use at baseline reported lower growth over time, is likely a 
statistical artifact (see [21]: 260).

Multi‑group assessment by latent growth trajectory 
classes

In the female sample, a model with five classes was 
characterized by the best fit (i.e., the lowest BIC and 
AIC values). However, other considerations, primar-
ily model interpretability and classification accuracy, 
favored a model with three classes (Fig. 3). It should be 
noted that compared to the model with five classes, in 
which the lowest posterior classification was ≥ 89%, the 
respective value for the model with 3 classes was ≥ 94%. 
As shown in Fig.  3, the selected model distinguished 

among participants who reported a relatively low use of 
pornography at baseline and subsequent growth (n = 117; 
Mintercept= 2.60, p < 0.001; Mslope= 0.41, p < 0.001), par-
ticipants characterized by almost no use at baseline and 
no significant growth over time (n = 595; Mintercept= 1.24, 
p < 0.001; Mslope= 0.03, p < 0.09) and those who reported 
relatively high baseline usage and some subsequent growth 
(n = 63; Mintercept= 4.89, p < 0.001; Mslope= 0.15, p < 0.05).

In the male adolescents’ sample, a model with three 
classes had the best fit and satisfactory posterior clas-
sification accuracy (≥ 91%). The smallest of the three 
classes (the top graph in Fig. 4) represented participants 
who reported the lowest baseline use of pornography and 
significant growth over time (n = 107; Mintercept= 2.10, 
p < 0.001; Mslope= 0.14, p < 0.01), while the largest group 
(the bottom graph in Fig. 4) was high and stable pornogra-
phy users (n = 254; Mintercept= 6.33, p < 0.001; Mslope= 0.02, 
p < 0.47). The remaining latent class included participants 
characterized by moderate baseline consumption and 
substantial growth (n = 153; Mintercept= 4.35, p < 0.001; 
Mslope= 0.20, p < 0.001) which was similar in size to the 
one observed in the first latent class.

Next, two conditional multi-domain models were car-
ried controlling for latent class membership. In the female 
adolescents’ model [ �2

(173)
= 983.12, CFI= 0.904, 

RMSEA= 0.078 (0.073–0.083)], associations between 
baseline levels of pornography use and the two indicators 
of psychological well-being remained significant and with 

Table 1   Description of the key 
variables

a Values in the female sample are presented first, followed by values in the male sample
*p < 0.01, **p < 0.001

Ma SDa Rangea Gender difference, t (df)

Pornography use at T1 1.73/4.82 1.36/2.17 1–8/1–8 26.16 (636)**
Pornography use at T2 1.77/5.04 1.40/2.12 1–8/1–8 28.07 (706)**
Pornography use at T3 1.77/4.75 1.42/2.14 1–8/1–8 25.29 (654)**
Pornography use at T4 1.90/4.92 1.54/2.11 1–8/1–8 25.07 (680)**
Pornography use at T5 1.91/5.14 1.49/2.02 1–8/1–8 24.58 (490)**
Pornography use at T6 1.99/5.14 1.54/2.06 1–8/1–8 23.35 (509)**
Depression/anxiety at T1 9.57/7.75 3.35/2.80 4–16/4–16 − 9.66 (1019)**
Depression/anxiety at T2 8.78/7.340 3.08/2.62 4–16/4–16 − 8.26 (1047)**
Depression/anxiety at T3 8.34/7.28 2.91/2.60 4–16/4–16 − 6.17 (968)**
Depression/anxiety at T4 8.72/7.39 3.06/2.60 4–16/4–16 − 8.13 (982)**
Depression/anxiety at T5 8.37/6.94 2.97/2.56 4–16/4–16 − 7.13 (702)**
Depression/anxiety at T6 8.50/7.19 2.99/2.55 4–16/4–16 − 6.66 (717)**
Self-esteem at T1 15.23/16.49 2.90/2.49 4–20/6–20 7.53 (979)**
Self-esteem at T2 15.51/16.71 2.95/2.527 4-20/8–20 7.55 (1045)**
Self-esteem at T3 15.46/16.18 2.71/2.54 6–20/7–20 4.50 (1095)**
Self-esteem at T4 15.76/16.62 2.71/2.36 4–20/8–20 5.57 (1067)**
Self-esteem at T5 15.81/16.361 2.77/2.52 7–20/4–20 2.93 (714)*
Self-esteem at T6 15.70/16.34 2.76/2.33 4–20/10–20 3.56 (726)***
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the same sign as in the unconditional model. In a subse-
quent multi-group analysis of latent growth in the two 
indicators of psychological well-being, we found no sig-
nificant difference baseline levels of depression and anxi-
ety and self-esteem across the three latent classes. In the 
male conditional model [ �2

(181)
= 481.85, CFI= 0.935, 

RMSEA= 0.057 (0.051–0.063)], no significant cross-
domain associations were observed across any of the latent 
classes. The additional multi-group analysis pointed to 
significant differences in baseline levels of negative mood 
but not self-esteem among the latent classes. The low por-
nography use class was characterized by the lowest depres-
sion and anxiety (M 7.33, SE 0.25) and the moderate use 
class the highest depression and anxiety levels (M 8.20, 
SE 0.23).

Importantly, post hoc analyses revealed that latent 
classes characterized by the lowest and the highest use 
of pornography over time differed significantly in the 
average age at first exposure to pornography, both among 
female (F = 3.32, p < 0.05) and male students (F = 19.18, 
p < 0.001). Compared to high use participants (Mfemales 
11.61, SD 1.43 and Mmales 11.12, SD 1.23), low use par-
ticipants reported seeing a pornographic content for the 

first time about a year later (Mfemales 12.34, SD 2.02 and 
Mmales 12.12, SD 1.70).

Discussion

In this study, we attempted to determine if there was lon-
gitudinal evidence that would justify increasing concerns 
about a negative contribution of pornography use to adoles-
cent well-being. Considering conceptual reasons for linking 
pornography use and adolescents’ well-being, which point 
to processes of sexual callousness scripting, self-objectifica-
tion, and social comparison, our analysis explored whether 
changes in pornography use corresponded to changes in 
psychological well-being, operationalized by self-esteem 
and negative mood. Parallel growth modeling pointed to no 
significant associations between changes in pornography use 
and changes in self-esteem and depression/anxiety levels 
over a period of more than 2 years. However, as underscored 
by the differential susceptibility to media effects model [15], 
the use of sexually explicit material should not be expected 
to have a similar effect in all adolescents. Various personal-
ity, family and peer-related factors may be responsible for 
different trajectories of pornography use and, plausibly, a 

Fig. 1   Structural associations in the multi-domain latent growth 
model of adolescent women’s pornography use, depression and anxi-
ety and self-esteem (n = 775). Model fit: �2

(151)
= 428.24, TLI= 0.953, 

CFI= 0.959, RMSEA= 0.049 (0.043–0.054); *p < 0.01, **p < 0.001; 
standardized path coefficients are presented
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Fig. 2   Structural associations in the multi-domain latent growth 
model of adolescent men’s pornography use, depression and anxi-
ety and self-esteem (n = 514). Model fit: �2

(151)
= 229.75, TLI= 0.975, 

CFI= 0.978, RMSEA= 0.032 (0.023–0.040); *p < 0.05, **p < 0.01, 
***p < 0.001; standardized path coefficients are presented

Table 3   Unconditional multi-
domain latent growth model 
estimates and fit by gender

SE standard errors
*p < 0.01, **p < 0.001

Adolescent women (n = 775) Adolescent men (n = 514)

Pornography use
 Mean intercept 1.72 (SE = 0.05)** 4.87 (SE = 0.09)**
 Variance in individual intercepts 1.36 (SE = 0.09)** 3.54 (SE = 0.27)**
 Mean slope 0.22 (SE = 0.05)** 0.08 (SE = 0.00)
 Variance in individual slopes 0.93 (SE = 0.13)** 0.01 (SE = 0.00)**

Depression/anxiety
 Mean intercept 9.51 (SE = 0.12)** 7.79 (SE = 0.13)**
 Variance in individual intercepts 8.09 (SE = 0.60)** 4.94 (SE = 0.49)**
 Mean slope − 1.12 (SE = 0.12)** − 0.63 (SE = 0.13)**
 Variance in individual slopes 4.27 (SE = 0.62)** 1.59 (SE = 0.49)*

Self-esteem
 Mean intercept 15.27 (SE = 0.10)** 16.48 (SE = 0.11)**
 Variance in individual intercepts 6.52 (SE = 0.43)** 4.62 (SE = 0.37)**
 Mean slope 0.60 (SE = 0.10)** 0.01 (SE = 0.01)
 Variance in individual slopes 2.35 (SE = 0.38)** 0.00 (SE = 0.00)**

χ2(df) 413.18 (147) 236.52 (155)
TLI/CFI 0.954/0.960 0.975/0.977
RMSEA (90% CI) 0.048 (0.043–0.054) 0.032 (0.024–0.040)
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differential impact of the consumption. To control for differ-
ent dynamics of individual pornography use in the middle to 
late adolescence, we employed latent class growth modeling 
to compare if parallel growth between pornography use on 
the one hand and self-esteem and depression/anxiety on the 
other hand was distinct for participants with distinct patterns 
of use. Again, no evidence of a dynamic relationship was 
found, regardless of the pattern of use over time.

The significant associations between baseline levels (at 
the age of 16 years) of pornography use and self-esteem and 
depression/anxiety levels observed in female participants 
can be accounted for by either the third-variable perspective, 
which we discuss later, or by a dynamic relationship between 

the constructs during an earlier developmental period. 
Although the levels of pornography use were, expectedly 
[14, 16, 34], substantially lower in female compared to male 
participants, the gender-specific finding may be related to 
both the non-normativeness of girls’ use of pornography and 
to the stereotypical depiction of women in sexually explicit 
material. Both types of pressure may affect an adolescent 
woman’s self-esteem and mood during early to middle ado-
lescence [15]. The finding that female adolescents (as well as 
their male peers) who reported most frequent pornography 
use also reported being introduced to it at an earlier age 
than other participants speaks in favor of the media effects 
perspective, but only if this earlier exposure also marks a 
prolonged exposure to pornography contents—which can 
only be speculated about. However, the lack of the dose-
response dependence in our study suggests that systematic 
associations between female adolescents’ pornography use 
on the one hand and self-esteem and negative mood on the 

Fig. 3   Growth dynamics in three latent classes of female adolescent 
pornography use

Fig. 4   Growth dynamics in three latent classes of male adolescent 
pornography use
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other hand, if they exist at all, do not extend to middle and 
late adolescence. This is corroborated by the finding that 
levels of self-esteem and negative mood did not significantly 
vary by the pattern of pornography use.

The third-variable perspective emphasizes the possibil-
ity that the observed associations between key constructs 
are spurious or fully explained by the effect of one or more 
unobserved variables, such as impulsivity or poor fam-
ily functioning. Such characteristics, and potentially oth-
ers (e.g., early sexual initiation, sociosexuality, paraphilic 
interests, etc.), seem to play a role in both pornography 
use and psychological well-being [14, 35–37]. For exam-
ple, there is evidence that early sexual activity—whether 
caused by earlier maturation and high interest in sexuality, 
peer pressure, or sexual grooming—is related to a range of 
psychological problems [38–40], as well as to pornography 
use [41]. Similarly, some scholars have explicitly warned 
that established associations between pornography use and 
sexual aggression [42], and between pornography and rela-
tionship functioning [43, 44], may in fact be the product of 
confounding variables. Future studies interested in examin-
ing the potentially causal influence of pornography use on 
adolescent well-being would do well to rule out alternative 
competing causes.

The finding that the lowest levels of depression and anxi-
ety were found among male adolescents who reported the 
lowest frequency of pornography use at baseline should be 
considered together with the fact that the highest levels of 
negative mood were not observed among participants with 
the highest initial frequency of pornography use, but in their 
peers who reported moderate levels of pornography use at 
baseline (and, subsequently, the largest increase). This pat-
tern is more consistent with the third-variable perspective 
than with the standard media grooming (or cultivation) 
explanation. However, the findings are also concordant with 
the recently proposed differential susceptibility to the media 
effects model [15], which posits that the media influence 
is dependent on personality-, developmental- and social 
environment-specific factors. Due to this multi-dimensional 
susceptibility, similar exposure to sexually explicit mate-
rial could have a vastly different impact on adolescents with 
distinct psychosocial profiles.

Although comparisons with the two other studies that 
examined the trajectories of adolescent pornography use 
[16, 45] are difficult due to differences in participants’ age 
(on average, both studies sampled younger adolescents) and 
analytical approach (the US study did not carry out a latent 
class analysis by gender), there are some notable similarities. 
Two of the three latent classes of female adolescents’ trajec-
tory in pornography use over 18 months (no/low use and 
stable occasional use) reported in the Dutch study closely 
correspond with our findings. A latent class characterized by 
a strong increase in pornography use—obtained among both 

male and female Dutch participants, but unobserved in our 
study—is likely related to the age difference between the two 
panel samples, with younger Dutch participants being more 
likely to experience substantial changes in interest for sexu-
ally explicit material. Although the US study reported three 
distinct latent trajectories, which were somewhat similar to 
our findings, the fact they did not distinguish between female 
and male adolescents’ dynamics of pornography use (which 
were found substantially different in both the Dutch and our 
study) renders any comparison problematic.

Finally, this study’s findings add to a recent longitudi-
nal exploration that controlled for some personality and 
family-related differences hypothesized to reduce connec-
tions between pornography use and well-being, but did not 
address possible correspondence between the trajectories in 
pornography use and psychological well-being [14]. Taken 
together, the two studies’ offer no support for the notion of 
the causal role of pornography use in the dynamics of ado-
lescents’ self-esteem and negative mood.

Strengths and limitations

This study is characterized by several strengths. First, it 
appears to be the first systematic exploration of the rela-
tionship between adolescent growth in pornography use and 
changes in psychological well-being over time. Second, we 
used a reasonably large panel sample and six observation 
points, which translated into substantial statistical power 
to detect structural relationships [24]. Third, our statistical 
approach enabled insights beyond the usual between-person 
level, including the exploration of specific trajectories of 
change in constructs of interest, which is particularly impor-
tant in explorations of potentially harmful outcomes. Apart 
from these advantages, some study limitations also need 
consideration. To assess pornography use, we used a sin-
gle-item indicator that was validated in a number of studies 
[14, 46–48]. Despite the literature that encourages the use 
of single-item indicators when the measured construct and 
its attributes are easily and uniformly understood [49, 50], 
single-item indicators render the assessment of measurement 
error problematic. The fact that the pornography use ques-
tion asked about frequency of use in the past 6 months may 
have contributed to some imprecision in our measurement 
of change in pornography use, because the spacing between 
data collection waves was on average a month shorter.

Another limitation pertains to the bias related to partici-
pant attrition. The fact that students characterized by lower 
academic achievement at baseline had lower odds of being 
included in the presented analyses compared to their peers, 
may have affected our assessment of depression/anxiety 
and self-esteem. Taking into account that higher academic 
achievement has been associated with higher levels of 
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adolescent psychological well-being [51], the attrition bias 
has likely affected baseline levels of the key indicators, but 
not necessarily their relationships (including the dynamic 
ones). Finally, structural estimates pertaining to the two 
smallest latent classes (i.e., low male adolescent pornog-
raphy users and high female adolescent users) were likely 
underpowered, which calls for caution in interpreting our 
findings—primarily those observed in female adolescents.

Conclusions

According to this longitudinal study’s findings, pornography 
use during the period from middle to late adolescence is 
unlikely to be causally related to female and male adoles-
cents’ self-esteem and negative mood. However, we found 
some evidence that for female adolescents the association 
may be relevant in an earlier developmental phase, under-
scoring the importance of media literacy programs and the 
inclusion of critical discussion of sexualized media, includ-
ing pornography, in comprehensive school-based sexuality 
education.

Author contributions  AŠ conceptualized and designed the study, col-
lected data, carried out the analysis with AT and, together with TK, 
drafted the initial manuscript. All the authors revised and approved 
the final manuscript as submitted and agree to be accountable for all 
aspects of the work.

Funding  The study has been funded by the Croatian Science founda-
tion (Grant #9221 awarded to the first author). Additional funding was 
provided by Atlantic Grupa, d.d.

Compliance with ethical standards 

Conflict of interest  The authors have no financial relationships rel-
evant to this article.

References

	 1.	 Mesch GS (2009) Social bonds and Internet pornographic expo-
sure among adolescents. J Adolesc 32(3):601–618

	 2.	 Tylka TL (2015) No harm in looking, right? Men’s pornography 
consumption, body image, and well-being. Psychol Men Mascu-
linity 16(1):97–107

	 3.	 Peter J, Valkenburg PM (2011) The use of sexually explicit inter-
net material and its antecedents: a longitudinal comparison of 
adolescents and adults. Arch Sex Behav 40(5):1015–1025

	 4.	 Doornwaard SM, Bickham DS, Rich M, Vanwesenbeeck I, van 
den Eijnden RJJM, ter Bogt TFM (2014) Sex-related online 
behaviors and adolescents’ body and sexual self-perceptions. 
Pediatrics 134(6):1103–1110

	 5.	 Kim YH (2001) Korean adolescents’ health risk behaviors and 
their relationships with the selected psychological constructs. J 
Adolesc Health 29(4):298–306

	 6.	 Kim Y-H (2011) Adolescents ’ health behaviours and its asso-
ciations with psychological variables. Cent Eur J Public Health 
19(4):205–209

	 7.	 Weaver JB, Weaver SS, Mays D, Hopkins GL, Kannenberg 
W, McBride D (2011) Mental- and physical-health indicators 
and sexually explicit media use behavior by adults. J Sex Med 
8(3):764–772

	 8.	 Ybarra ML, Mitchell KJ, Hamburger M, Diener-West M, Leaf 
PJ (2011) X-rated material and perpetration of sexually aggres-
sive behavior among children and adolescents: is there a link? 
Aggress Behav 37(1):1–18

	 9.	 Collins RL, Strasburger VC, Brown JD, Donnerstein E, Lenhart 
A, Ward LM (2017) Sexual media and childhood well-being and 
health. Pediatrics 140(Supplement 2):S162–S166

	10.	 Štulhofer A, Buško V, Landripet I (2010) Pornography, sexual 
socialization, and satisfaction among young men. Arch Sex 
Behav 39(1):168–178

	11.	 Zillmann D, Bryant J (1988) Effects of prolonged consumption 
of pornography on family values. J Fam 9(4):518–544

	12.	 Fredrickson BL, Roberts TA (1997) Toward understanding 
women’s lived experiences and mental health risks. Psychol 
Women Q 21(2):173–206

	13.	 Boynton PM (1999) ‘Is that supposed to be sexy?’ Women dis-
cuss women in ‘top shelf’ magazines. J Community Appl Soc 
Psychol 9(6):449–461

	14.	 Kohut T, Štulhofer A (2018) Is pornography use a risk for ado-
lescent wellbeing? An examination of temporal relationships in 
two independent panel samples. PLoS One 13(8):1–20

	15.	 Valkenburg PM, Peter J (2013) The differential susceptibility to 
media effects model. J Commun 63(2):221–243

	16.	 Doornwaard SM, van den Eijnden RJJM, Overbeek G, ter 
Bogt TFM (2015) Differential developmental profiles of ado-
lescents using sexually explicit internet material. J Sex Res 
52(3):269–281

	17.	 Cranney S, Koletić G, Štulhofer A (2018) Varieties of religious 
and pornographic experience: latent growth in adolescents’ religi-
osity and pornography use. Int J Psychol Relig 28(3):174–186

	18.	 Kroenke K, Spitzer RL, Williams JBW, Lowe B (2009) An ultra-
brief screening scale for anxiety and depression: the PHQ-4. Psy-
chosomatics 50(6):613–621

	19.	 Cénat JM, Hébert M, Blais M, Lavoie F, Guerrier M, Derivois 
D (2014) Cyberbullying, psychological distress and self-esteem 
among youth in Quebec schools. J Affect Disord 169:7–9

	20.	 Graham JW (2012) Missing data: analysis and design. Springer, 
New York

	21.	 Little TD (2013) Longitudinal structural equation modeling. Guil-
ford Press, New York

	22.	 Xitao F, Xiaotao F (2005) Power of latent growth modeling for 
detecting linear growth: number of measurements and comparison 
with other analytic approaches. J Exp Educ 73(2):121–139

	23.	 Preacher KJ, Wicham AL, MacCallum RC, Briggs NE (2008) 
Latent growth curve modeling. Sage, Thousand Oaks

	24.	 Duncan TE, Duncan SC, Strycker LA (2006) An introduction to 
latent variable growth curve modeling. Psychology Press, New 
York

	25.	 Nagin DS (1999) Analyzing developmental trajectories: a semipa-
rametric, group-based approach. Psychol Methods 4(2):139–157

	26.	 Andruff H, Carraro N, Thompson A, Gaudreau P (2009) Latent 
class growth modelling: a tutorial. Tutor Quant Methods Psychol 
5(1):11–24

	27.	 Jung T, Wickrama KAS (2008) An introduction to latent class 
growth analysis and growth mixture modeling. Soc Pers Psychol 
Compass 2(1):302–317

	28.	 Grimm KJ, Ram N, Estabrook R (2017) Growth modeling: struc-
tural equation and multilevel modeling approaches. Guilford 
Press, New York



1579European Child & Adolescent Psychiatry (2019) 28:1567–1579	

1 3

	29.	 Nagin DS (2005) Group-based modelling of development. Har-
vard University Press, Cambridge

	30.	 Berlin KS, Parra GR, Williams NA (2014) An introduction to 
latent variable mixture modeling (part 2): longitudinal latent class 
growth analysis and growth mixture models. J Pediatr Psychol 
39(2):188–203

	31.	 Nagin DS, Odgers CL (2010) Group-based trajectory modeling in 
clinical research. Annu Rev Clin Psychol 6(1):109–138

	32.	 Nylund KL, Asparouhov T, Muthén BO (2007) Deciding on the 
number of classes in latent class analysis and growth mixture 
modeling: a monte carlo simulation study. Struct Equ Model A 
Multidiscip J 14(4):535–569

	33.	 Proust-Lima C, Philipps V, Liquet B (2017) Estimation of 
extended mixed models using latent classes and latent processes: 
the R package lcmm. J Stat Softw 78(2):1–56

	34.	 Tomić I, Burić J, Štulhofer A (2018) Associations between Croa-
tian adolescents’ use of sexually explicit material and sexual 
behavior: does parental monitoring play a role? Arch Sex Behav 
47(6):1881–1893

	35.	 Wetterneck CT, Burgess AJ, Short MB, Smith AH, Cervantes 
ME (2012) The role of sexual compulsivity, impulsivity, and 
experiential avoidance in internet pornography use. Psychol Rec 
62(1):3–18

	36.	 Peter J, Valkenburg PM (2016) Adolescents and pornography: a 
review of 20 years of research. J Sex Res 53(4–5):509–531

	37.	 Harden KP (2014) A sex-positive framework for research on ado-
lescent sexuality. Perspect Psychol Sci 9(5):455–469

	38.	 Mota NP, Cox BJ, Katz LY, Sareen J (2010) Relationship between 
mental disorders/suicidality and three sexual behaviors: results 
from the National Comorbidity Survey replication. Arch Sex 
Behav 39(3):724–734

	39.	 Hallfors DD, Waller MW, Bauer D, Ford CA, Halpern CT (2005) 
Which comes first in adolescence—sex and drugs or depression? 
Am J Prev Med 29(3):163–170

	40.	 Kastbom ÅA, Sydsjö G, Bladh M, Priebe G, Svedin C-G 
(2015) Sexual debut before the age of 14 leads to poorer psy-
chosocial health and risky behaviour in later life. Acta Paediatr 
104(1):91–100

	41.	 Principi N, Magnoni P, Grimoldi L, Carnevali D, Cavazzana L, 
Pellai A (2019) Consumption of sexually explicit internet material 
and its effects on minors’ health: latest evidence from the litera-
ture. Minerva Pediatr. https​://www.miner​vamed​ica.it/en/journ​als/
miner​vaped​iatri​ca/artic​le.php?cod=R15Y9​999N0​0A190​21302​

	42.	 Baer JL, Kohut T, Fisher WA (2015) Is pornography use associ-
ated with anti-woman sexual aggression? Re-examining the con-
fluence model with third variable considerations. Can J Hum Sex 
24(2):160–173

	43.	 Campbell L, Kohut T (2017) The use and effects of pornography 
in romantic relationships. Curr Opin Psychol 13:6–10

	44.	 Kohut T, Balzarini RN, Fisher WA, Campbell L (2018) Pornog-
raphy’s associations with open sexual communication and rela-
tionship closeness vary as a function of dyadic patterns of por-
nography use within heterosexual relationships. J Soc Pers Relat 
35(4):655–676

	45.	 Rasmussen KR, Bierman A (2018) Risk or release? Porn use 
trajectories and the accumulation of sexual partners. Soc Curr 
5(6):566–582

	46.	 Carvalheira A, Traeen B, Štulhofer A (2014) Correlates of men’s 
sexual interest: a cross-cultural study. J Sex Med 11(1):154–164

	47.	 Landripet I, Štulhofer A (2015) Is pornography use associated 
with sexual difficulties and dysfunctions among younger hetero-
sexual men? J Sex Med 12(5):1136–1139

	48.	 Werner M, Štulhofer A, Waldorp L, Jurin T (2018) A network 
approach to hypersexuality: insights and clinical implications. J 
Sex Med 15(3):410–415

	49.	 Bergkvist L, Rossiter JR (2007) The predictive validity of mul-
tiple-item versus single-item measures of the same constructs. J 
Mark Res 44(2):175–184

	50.	 Diamantopoulos A, Sarstedt M, Fuchs C, Wilczynski P, Kaiser S 
(2012) Guidelines for choosing between multi-item and single-
item scales for construct measurement: a predictive validity per-
spective. J Acad Mark Sci 40(3):434–449

	51.	 Suldo S, Thalji A, Ferron J (2011) Longitudinal academic out-
comes predicted by early adolescents’ subjective well-being, psy-
chopathology, and mental health status yielded from a dual factor 
model. J Posit Psychol 6(1):17–30

https://www.minervamedica.it/en/journals/minervapediatrica/article.php?cod=R15Y9999N00A19021302
https://www.minervamedica.it/en/journals/minervapediatrica/article.php?cod=R15Y9999N00A19021302

	The dynamics of adolescents’ pornography use and psychological well-being: a six-wave latent growth and latent class modeling approach
	Abstract
	Introduction
	The current study
	Methods
	Participants and procedures
	Measures
	Pornography use
	Negative and positive psychological well-being

	Analytical strategy

	Results
	Multi-group assessment by latent growth trajectory classes

	Discussion
	Strengths and limitations
	Conclusions
	References




