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Abstract

Of the many changes in daily life brought about by the COVID-19 pandemic, social distancing efforts and governmentally
mandated lockdowns were among the most drastic. Coinciding with these changes, popular pornography websites made some
previously premium content available for free, spurring dramatic increases in traffic to these websites. This increase in time
spent at home and reported increases in traffic to specific pornographic websites led to some speculation that pornography
use might generally increase over the course of the pandemic and that problematic use might also increase. To test these
speculations and quantify the effects of the pandemic and its associated restrictions on social behaviors on pornography use,
we analyzed data from a longitudinal sample of American adults. Baseline, nationally representative data were collected in
August 2019 via YouGov (N =2518). Subsequent data were collected in February 2020 (n=1677), May 2020 (n=1533),
August 2020 (n=1470), and October 2020 (n = 1269). Results indicated that, in May 2020, immediately following the height
of the first wave of pandemic-related lockdowns, more people reported past-month pornography use than at other follow-up
time points, but less did so than at baseline. Among those who reported use in May 2020, only 14% reported increases in use
since the start of the pandemic, and their use returned to levels similar to all other users by August 2020. In general, pornog-
raphy use trended downward over the pandemic, for both men and women. Problematic pornography use trended downward
for men and remained low and unchanged in women. Collectively, these results suggest that many fears about pornography
use during pandemic-related lockdowns were largely not supported by available data.
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Introduction

In 2020, the spread of the novel SARS-CoV-2 virus and the
resulting COVID-19 pandemic disrupted life across the globe.
Coinciding with efforts to “flatten the curve” (i.e., a refer-
ence to slowing the spread of the novel coronavirus so as to
avoid overwhelming limited healthcare resources; Matrajt &
Leung, 2020), one of the world’s largest pornographic websites,
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Pornhub.com, announced plans to make their premium content
free to individuals living in parts of the world where lockdowns
were in place (Wilson, 2020). As a result of this free access,
Pornhub reported increases (38-61%) in web-traffic to their
website from regions affected by severely restrictive stay-at-
home orders and lockdowns (Pornhub Insights, 2020). These
increases were above and beyond Pornhub’s already incred-
ible average in 2019 of over 115,000,000 unique visits per day
(Grubbs & Kraus, 2021; The 2019 Year in Review—Pornhub
Insights, 2019). Similarly, internet search data from Google
suggested that there was an increased interest in pornography
during the most restrictive phases of many countries’ lock-
downs (Zattoni et al., 2020).

The above described increases in internet pornography use
garnered international media attention (Turak, 2020), as well
as attention from scholars studying the use and effects of por-
nography (Grubbs, 2020). Additionally, there were calls from
mental health researchers and professionals warning of the
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potential for the COVID-19 pandemic and associated social
distancing measures to exacerbate problematic pornography
use (Kirdly et al., 2020; Mestre-Bach et al., 2020; Sinclair et al.,
2020), with similar concerns raised for other behaviors such as
problem gambling (Hakansson et al., 2020). Even so, at present,
empirical research evaluating the actual progression of por-
nography use behavior over the initial months of the pandemic
has been largely lacking. Accordingly, the present study made
use of a longitudinal design in a national sample of American
adults to evaluate trends in pornography use before and during
the COVID-19 pandemic.

Motivations for Pornography Use

Given the rather unprecedented nature of the COVID-19 pan-
demic in modern times, there is an absence of research exam-
ining how a global pandemic and associated virus contain-
ment measures have influenced individual pornography use.
However, there is a rather extensive body of research related
to motivations for pornography use which may be informative
and could provide some insights into why we might expect to
see patterns of pornography use change within the context of
COVID-19.

The single most common reason for pornography use is
pleasure (Grubbs et al., 2019c). People view pornography out
of a desire to obtain sexual pleasure or satisfy sexual desire
(Brown et al., 2017). Pornography is often used to enhance
pleasure associated with masturbation or to make masturbation
easier (Emmers-Sommer, 2018; Perry, 2019a). Therefore, to the
extent that social isolation and other factors associated with the
pandemic led people to seek alternative forms of pleasure or
entertainment, it is plausible that the pandemic may have led
some people to use more pornography.

There is also compelling evidence that people use pornog-
raphy for a range of hedonic reasons extending beyond just
pleasure (Grubbs et al., 2019c). That is, pornography use is
also often a result of coping motivations or a desire to reduce
negative affect (B6the et al., 2020; Grubbs et al., 2019c¢). Using
pornography in response to stress, depressive symptoms, and
anxiety is commonly reported in studies of pornography use
motivations (Baltazar et al., 2010; Paul & Shim, 2008), often
being the second most common reason for such use after the
pleasure-seeking reasons mentioned above (Grubbs et al.,
2019c). Although not all people have reported increases in
distress associated with the pandemic (Zacher & Rudolph,
2021), there is certainly evidence that many people experienced
increases in depression, anxiety, and various other symptoms
of distress (Ettman et al., 2020).

There is also evidence that pornography is often used to
cope with boredom (Chen et al., 2013; Paul & Shim, 2008;
Rothman et al., 2015; Schenk, 2009). Although there is cer-
tainly evidence that some people have had more positive experi-
ences associated with the pandemic (Zacher & Rudolph, 2021),
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boredom increased quite substantially in regions facing severe
movement restrictions related to COVID-19 (Brodeur et al.,
2020). This raises the possibility that pornography use might
increase as a result pandemic-related social distancing meas-
ures. More simply, it is plausible that people affected by social
distancing orders may have chosen to use pornography as a
means of coping with boredom.

Some evidence also suggests that pornography use can be
motivated by loneliness (Butler et al., 2018; Yoder et al., 2005),
which may be intuitively relevant to behaviors in the COVID-19
pandemic. However, studies tracking loneliness among Ameri-
cans during the acute phases of the pandemic have been mixed
(Guntuku et al., 2020; Luchetti et al., 2020). Specifically, some
studies have reported no substantive changes in loneliness over
the pandemic (e.g., Luchetti et al., 2020), whereas others have
reported evidence of increases in loneliness (e.g., Guntuku
et al., 2020). If loneliness were to have consistently increased,
it is plausible that some individuals might use pornography
more to cope with such feelings. This speculation seems to
be supported by analyses of Google search data which found
that general interest in pornography increased in various places
during the same time periods as restrictive lockdowns (Zattoni
et al., 2020).

In sum, while there is virtually no prior literature on por-
nography use in the context of a pandemic, there is ample evi-
dence that pornography use may be motivated by factors, such
as pleasure seeking, loneliness, and boredom reduction, that
are particularly salient in the wake of the COVID-19 pandemic.
Additionally, given the inherent stressors associated with a
global pandemic and the disruptiveness of this pandemic (Gun-
tuku et al., 2020), it is also possible that pornography use might
increase as a result. Coping motivations for pornography use
are particularly concerning, as pornography use in response to
negative affect is linked to more problematic’ (i.e., compulsive,
dysregulated, or excessive use) use of pornography in general
(Béthe et al., 2020; Reid et al., 201 1). Indeed, this specific pos-
sibility has been posited by behavioral addiction researchers
and mental health professionals (Mestre-Bach et al., 2020) but
remains untested with robust empirical data.

If self-reported problematic pornography use (PPU) were
to increase over the course of the pandemic, this would be of
particular concern given a body of research suggesting that
self-reported PPU is associated with a range of mental health
issues, such as greater levels of stress, depression, and anxi-
ety (Droubay et al., 2020; Grubbs et al., 2019a; Guidry et al.,
2020). Additionally, self-reported PPU is often associated with
greater distress in romantic relationships (Leonhardt & Wil-
loughby, 2019; Leonhardt et al., 2018), and greater distress

! Throughout, we use the term “self-perceived problematic pornog-
raphy use” and the acronym PPU to refer to self-reported feelings of
being out-of-control, dysregulated, or compulsive in pornography use.
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in one’s religious life (Burke & Haltom, 2020; Grubbs et al.,
2017; Perry, 2019b). In short, self-reported PPU is associated
with a range of indicators of poor well-being, and, given these
associations, further work is needed to understand whether or
not self-reported PPU may have changed over the course of
the COVID-19 pandemic as previous works have speculated
(Mestre-Bach et al., 2020).

The Present Study

Given the unprecedented nature of the COVID-19 pandemic,
the primary purpose of the present work was to describe lon-
gitudinal changes in pornography use habits in the American
public over the early course of the pandemic, with a particular
focus on such use during the earliest and most restrictive lock-
downs in the U.S. That is, rather than taking a confirmatory or
hypothesis driven approach, we sought to take an exploratory,
descriptive, and longitudinal one for the current study. Even so,
given that pornography is sometimes used to ameliorate bore-
dom and cope with anxiety and or stress, there was some reason
to expect that pornography use would likely increase during
the COVID-19 pandemic, particularly earlier in the pandemic
when social distancing and mandated lockdowns were at their
first peak and both anxiety and loneliness related to COVID-19
began to spike (Guntuku et al., 2020).

Additionally, given concerns about the potential for the pan-
demic and associated restrictions on social behavior to result in
increased PPU (Kiraly et al., 2020; Mestre-Bach et al., 2020),
we also sought to examine how self-reported PPU progressed
during the pandemic. Finally, given the known links between
general psychological distress and self-reported PPU, we also
sought to examine how symptoms of depression and anxi-
ety progressed over the course of the pandemic and how they
related to pornography use in general and self-reported PPU.
Given that a number of studies have already examined how
various mental health concerns have progressed over the pan-
demic, our primary aim in exploring symptoms of depression
and anxiety was to account for how they related to pornography
use patterns.

Method

The present work represents analyses of data collected as a
part of a larger, longitudinal project assessing personality, men-
tal health, social relatedness, and public discourse over time
(Grubbs et al., 2019b). Below, we describe the methodology
of this project salient to the current work. More details regard-
ing this project and the measures included in the total project
are available via the Open Science Framework at https://osf.io/
zbg3d/. Data for this project and associated code can be found
on the OSF as well: https://osf.io/8ke7x/?view_only=6950b
829653b4a6e908d82df3c67675¢.

Participants and Procedure

Participants were recruited via YouGov opinion polling and
matched to U.S. nationally representative norms for age, gen-
der, race, education, and census region as of the 2016 American
Community Survey (N=2518). Participants were predomi-
nantly (64.1%) White/Caucasian, followed by African Ameri-
can/Black (12.0%); Latinx/Hispanic (15.7%); Asian/Pacific-
Islander (3.3%); American Indian (0.9%); Other (2.5%); and
Mixed (1.5%). Participants completed baseline measures in the
first week of August 2019. Subsequent to this initial survey,
participants who completed baseline measures were invited
to complete follow-up measures in the first week of February
2020 (n=1677), the first week of May 2020 (n=1533), the
first week of August 2020 (n=1470), and the second week of
October 2020 (n=1269). At each follow-up, all participants
from baseline were invited to complete subsequent waves. This
resulted in a total of 868 participants that completed all 5 waves.

Measures
Symptoms of Depression and Anxiety

Consistent with recent research on symptoms of depression
and anxiety in the context of the COVID-19 pandemic (Daly
& Robinson, 2021), at all five time points, we used the Patient
Health Questionnaire-4 (Kroenke et al., 2009). Derived from
the longer Patient Health Questionnaire-9 (Kroenke et al.,
2001) and the Generalized Anxiety Disorder-7 (Spitzer et al.,
2006), the PHQ-4 assesses frequency of four distress symp-
toms in response to the prompt, “Over the last two weeks how
often have you been bothered by...” Participants respond to
this prompt by rating the frequency with which they have expe-
rienced two symptoms of anxiety (“feeling nervous, anxious,
or on edge” and “not being able to stop or control worrying”)
and two symptoms of depression (“little interest or pleasure in
doing things” and “feeling down, depressed, or hopeless™) on
ascale of 1 (not at all) to 4 (nearly every day).

Pornography Use Frequency

To assess trends in pornography use frequency, we asked par-
ticipants to respond to how frequently they had viewed por-
nography since the previous survey. At each time point, par-
ticipants reported how often they had “viewed pornography
alone (without a partner).” For the present work, we defined
pornography for the participants as: “Pornography refers to
any sexually explicit films, video clips or pictures displaying
the genital area, which intends to sexually arouse the viewer;
this may be seen on the internet, in a magazine, in a book, or
on television.”
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At Wave 1, participants responded to the prompt “In the
past 12 months, how often have you viewed pornography alone
(without a partner)...” on a scale of 1 (never) to 8 (once a day
or more).

At our second wave, six months after the initial survey, par-
ticipants responded to the same prompt, but only referring to
the past 6 months. Responses were coded on the same scale as
at baseline on a scale of 1 (never) to 8 (once a day or more).

At our third wave, taken the first week of May 2020, partici-
pants reported to the same prompt as above, but only referring
to the past month. Given the change in time period referred to
(i.e., 1 month vs. 6 or 12 months), participants responded on a
scale of 1 (never) to 7 (once a day or more).

At our fourth and fifth waves, collected 12 and 15 months
after baseline, respectively, participants reported the frequency
of the pornography use over the past 3 months on a scale of 1
(never) to 8 (once a day or more).

Given that the above frequency measures were collected
with slightly different scale ranges (i.e., Waves 1, 2, 4, and
5 ranged from 1 to 8 and referred to periods of 12 months,
6 months, and 3 months, while Wave 3, which referred to only
one month, ranged from 1 to 7), we transformed these responses
to a 0-5 scale where 0 =not within the past month, 1 =within
the past month, 2=two or three times a month, 3=once a week,
4 =a few times a week, and 5 =once a day or more. For our
average frequency measures at August 2019, February 2020,
August 2020, and October 2020, we converted scores so that
answers of “Never,” “Once or Twice,” and “A Few Times”
were equal to 0, answers of “Once a Month” were equal to
1, answers of “two or three times a month” were equal to 2,
answers of “Once a week” were equal to 3, answers of “a few
times a week” were equal to 4, and answers of “Once a day or
more” were equal to 5. For our frequency measure in May 2020,
which only referred to the past month, we converted scores so
that answers of “never” were equal to 0, answers of “once or
twice” were equal to 1, answers of “a few times” and ‘two or
three times” were equal to 2, answers of “once a week” were
equal to 3, answers of “a few times a week” were equal to 4, and
answers of “once a day or more” were equal to 5. This adjusted
frequency variable, based on past month use only, was used in
all analyses.

COVID-19-Related Changes in Pornography Use

At our third wave (May 2020), among those that endorsed at
least some use over the past month, we asked if there were
changes in their pornography use since the beginning of the
pandemic. Specifically, participants responded to the prompt:
“Since the beginning of the COVID-19 pandemic, has your
pornography use increased, decreased or stayed the same?”” by
selecting one of these responses.

@ Springer

Self-Perceived Problematic Pornography Use

Throughout, we conceptualized problematic pornography use
(PPU) as self-reported problems in regulating, reducing, or con-
trolling the amount of pornography consumed. Individuals that
endorsed pornography use within the time periods referenced
by the above frequency measures (i.e., within 12 months of
baseline, within 6 months of Time 2, within 1 month of Time
3, and within 3 months of Times 4 and 5) also completed the
Cyber Pornography Use Inventory-4 (CPUI-4; Grubbs & Gola,
2019). Based on the earlier Cyber Pornography Use Inven-
tory-9 (Grubbs et al., 2015) and Cyber Pornography Use Inven-
tory (Grubbs et al., 2010), the CPUI-4 measures problematic
pornography use on a four-item scale. Participants responded
on a scale of 1 (strongly disagree) to 7 (strongly agree) to four
statements (“I believe I am addicted to Internet pornography,”
“I feel unable to stop my use of online pornography,” “Even
when I do not want to view pornography online, I feel drawn
toit,” and “T have put off things I needed to do in order to view
pornography™).

Plan for Analyses

Given that the primary aims of the present work were descrip-
tive and exploratory, the majority of our analyses did not take
a hypothesis-testing approach. That is, most of our analyses
were conducted from an exploratory standpoint, with a goal of
maximizing fit while maintaining parsimony.

For all included variables, descriptive statistics and Pearson
correlations were conducted using the psych package (Revelle,
2014) for R statistical software (R Core Team, 2018). All test
statistics were adjusted using the Holm correction (Revelle,
2014).

Analyses of variance were conducted to determine if those
who reported an increase in pornography use during the restric-
tive portion of COVID-19 lockdowns actually differed with
regard to the frequency of pornography viewing they reported.
Any post hoc comparisons conducted were conducted using a
Holm correction.

We also conducted a series of latent growth curve (LGC)
analyses using the lavaan package (Rosseel, 2012) for R sta-
tistical software (R Core Team, 2018). For these analyses, we
assumed a linear growth trajectory for all key variables, as past
work has demonstrated that linear paths better fit the trajectory
of pornography use and self-reported PPU over time (Grubbs
et al., 2020). For each LGC, we used diagonally weighted
least squares estimation (DWLS), as such estimation is pref-
erable for non-normal and ordinal data and is robust against
possible violations of general regression assumptions such as
homoscedasticity and normality of residuals (Flora & Curran,
2004; Li, 2016; Mindrild, 2010; Wang & Cunningham, 2005).
Missing data were handled with Multiple Imputation using
the Amelia (Honaker et al., 2011), miTools (Lumley, 2019),
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and semTools (Jorgensen et al., 2020) packages for R statisti-
cal software. Results for all LGC’s represent pooled results
across 24 imputed datasets using Rubin’s (1987) rules for pool-
ing point and SE estimates. For all LGC’s, we report multiple
fit indices, including the ;(2 values, Comparative Fit Indices
(CFD), Tucker-Lewis Indices (TLI), Root Mean Square Error
of Approximation (RMSEA), and Standardized Root Means
Square Residual (SRMR).

All analyses were conducted using a multi-group approach,
with two groups specified by gender. For each key variable
of interest, we first specified linear univariate LGCs (i.e., one
LGC for each variable), with our defined unit of time being
three months. This resulted in a series of LGCs for which linear
slopes were defined by baseline measurements (August 2019)
fixed to zero, Time 2 measurements (February 2020) fixed to
two (i.e., two units of three months each), Time 3 measure-
ments (May 2020) fixed to three, Time 4 measurements (August
2020) fixed to four, and Time 5 measurements (October 2020)
fixed to five. Additionally, for each key variable, we specified
an alternate LGC with the same specifications as above, but
with Time 3 measurements—those taken at the height of the
first COVID-19-related lockdowns—Ieft unfixed and allowed
to vary freely. This alternate specification (allowing Time 3
values to be unfixed and vary freely) allowed for the possibility
that changes in May 2020 might deviate substantially from the
overall linear trend we expected to find in the data.

Results
Correlations

Pearson correlations demonstrated that almost all associations
between variables were significant, though the magnitude of
such associations varied substantially. These results are avail-
able in Table 1. Within and across time points, symptoms of
depression and anxiety correlated with pornography use fre-
quency from r=.06, p=.080 to r=.16, p <.001. Similarly,
correlations within and across time points between symptoms
of depression and anxiety and self-reported PPU ranged from
r=.08, p=.030to r=.27, p<.001. Finally, all correlations
between frequency of pornography use and self-reported PPU
were much more substantial, ranging from r=.25, p <.001 to
r=.40, p<.001.

Pornography Use Frequency

With regard to pornography use frequency at the various time
points, there were notable fluctuations. These results are avail-
able in Table 2. At baseline, 43.4% of participants reported
not having viewed pornography in the past year and 38% of

participants reported using pornography, on average, at least
once per month (59% of men and 21% of women). By Feb-
ruary 2020, only 26.8% of participants reported pornography
use, on average, at least once per month since baseline (45%
of men and 12% of women). In May 2020, which was our first
pandemic measurement point, coinciding with the most restric-
tive first wave of lockdowns in most regions of the U.S., 64%
of participants reported not having viewed pornography at all
within the past month, and 36% of participants reported using
pornography at least once in the past month (58% of men and
19% of women). In August 2020, only 22% reported using por-
nography at least once in the past month (38% of men and 8%
of women). Finally, by October 2020, only 21% reported any
pornography use in the month prior to the survey (37% of men
and 7% of women).

When we examined those who reported at least some por-
nography use within one month of Time 3 (n=578), we found
that the majority reported that their pornography use had
not changed since the start of the pandemic (66%; n=379),
whereas a smaller number reported their use had decreased
(20%, n=116), and an even smaller number reported their
use had increased (14% of those that reported use, n =83, 5%
of all respondents). In short, 86% of those who reported any
pornography use in the past month prior to our survey in May
2020 reported either consistency or reduction in their pornog-
raphy use since the outset of the pandemic. Analyses of vari-
ance of pornography use frequency at each time point, based on
reported increases, decreases, or stability of pornography use at
Time 3, revealed that there were no differences in pornography
use frequency at Time 1 (F[1, 576]=0.01, p=.929), Time 2
(F[1,503]=0.52, p=.472), Time 4 (F[1,481]=1.03, p=.310),
or Time 5 (F(1, 392)=0.273, p=.602). However, there were
significant differences in pornography use frequency reported
at Time 3 (F[1,576]=16.03, p <.001). Post hoc pairwise com-
parisons with Holm-adjusted test statistics demonstrated that
those who said their pornography use had increased since the
start of the COVID-19 pandemic also reported higher levels of
pornography use (slightly higher than once per week; M=3.30,
SD=1.33) than those who reported their pornography use had
decreased since the start of COVID-19 (about 2-3 times a
month; M=2.03, SD=1.18) and those who stated that their
use had stayed the same since the start of the pandemic (slightly
higher than 2-3 times per month; M=2.37, SD=1.39). Addi-
tionally, post hoc pairwise comparisons revealed significant
differences between those who reported decreases and those
who reported that their use had stayed the same. These findings
are summarized in Fig. 1.

In short, at the beginning of May 2020, a minority of indi-
viduals reported their pornography use had increased since the
beginning of the COVID-19 pandemic, which corresponded
with higher levels of reported pornography use at this time
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Table 1 Descriptive statistics and Pearson correlations with Holm-adjusted test statistics for key variables

Mean (SD) Range 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. T1 PHQ-4* 1.84 (0.85) 14 a=.89
»=.89
2. T2 PHQ-4° 1.76 (0.82) 1-4 a=.90 .67
®»=.90
3. T3 PHQ-4° 1.75(0.82) 14 a=.90 .66 .69
w=.91
4. T4 PHQ-4¢ 1.73(0.81) 14 a=91 .67 .69 .73
»=.93
5. T5 PHQ-4° 1.76 (0.84) 1-4 a=.91 .69 .68 .73 .77
w=.91
6. T1 self-reported problems’ ~ 2.24 (1.56) 1-7 a=91 27 .18 .12 .08 .14
w=.91
7. T2 Self-Reported Problems® 2.15 (1.43) 1-7 «a=.90 21 25 .12 .10 .15 .73
»=.90
8. T3 self-reported problems”  2.13 (1.35) 1-7 «=.88 .16 .18 .19 .09 .10 .71 .75
»=.88
9. T4 self-reported problems'  2.06 (1.33) 1-7 «a=.89 .13 .16 .15 .17 12 72 73 .73
»=.89
10. T5 self-reported problems’  2.08 (1.38) 1-7 «=.88 .19 20 .13 .13 21 .72 .73 .78 .78
®»=.89
11. T1 frequency?® 0.99 (1.6) 0-5 .13 .08 .10 .04 .08 26 .16 .12 .21 .03
12. T2 frequency® 0.83 (1.52) 0-5 11 .10 .08 .08 .10 .33 33 25 27 24 71
13. T3 frequency® 0.92 (1.46) 0-5 A5 .11 .11 .10 .12 41 39 34 38 37 72 .76
14. T4 frequency? 0.73(1.49) 0-5 13 .10 .11 11 .13 .33 29 19 27 26 .67 74 75
15. T5 frequency® 0.69 (1.47) 0-5 13 .06 .10 .10 .12 30 .23 21 31 28 .67 .74 .78 .19

T1=August 2019; T2 =Feb 2020; T3 =May 2020; T4 = August 2020, T5 = October 2020; PHQ-4 = Patient Health Questionnaire-4

o= Cronbach’s alpha; @ =McDonald’s Omega Total

All correlations for which r > .10l are significant at p <.05 with Holm-adjusted test statistics. All correlations for which r> 1.13| are significant

at p < .001 with Holm-adjusted test statistics

4 =2518,n=1677, ° n=1533, In=1470, °n=1269 'n=1455, ¢ =846, '"n=577, 'n =619, n =518

For frequency of pornography use: 0 =not within the past month, 1 =within the past month, 2=two or three times a month, 3=once a week,

4=a few times a week, and 5 =once a day or more

point. However, by August 2020, their use had returned to levels
indistinguishable from those who denied increases in use dur-
ing the early part of the pandemic, and this continued through
October 2020.>

Latent Growth Curves

As discussed earlier, our growth curve analyses took an itera-
tive approach by first conducting single-process LGCs for

2 We also considered that living situation may influence these trends.
The data for the present study did include information about baseline
(August 2019) marital status and parenthood status. However, this data
was not re-collected at later time points, and we did not assess whether
or not individuals were spending more time at home with other people
(i.e., locked down at home with others). Chi-square analyses of Time
3 (May 2020) self-reports of pornography use increasing, decreasing,
or staying the same since the start of the pandemic found no differ-
ences in distributions of responses based on marital/cohabitation status
at baseline (4°[2]=3.93, p=.140) or having children under the age of
18 (4*[2]=.001, p=1.00).
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each key variable, then examining parallel process growth
curves. Results for single-process growth curves are available
in Table 3. Results for our dual-process growth curve are avail-
able in Tables 4 and 5.

Symptoms of Depression and Anxiety

For symptoms of depression and anxiety, we specified two LGC
models. In our first model, we specified a linear growth trajec-
tory with all time points fixed to such a trajectory, which dem-
onstrated excellent fit ()(2(20) =46.36, p=.001, CFI=0.991,
TLI=0.991, RMSEA=0.016, SRMR =0.022).

For our second LGC for symptoms of depression and anxi-
ety, we again specified a linear growth trajectory, but left our
third time point (May 2020) unfixed and allowed it to load
freely. However, the fit of this model was not better than the pre-
vious linear model with each time point fixed (A;(Z[2] =0.844,
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Pornography Use Over Time

Average Past Month Frequency

May 2020
Time Point

Aug 2019 Feb 2020

Fig.1 Analysis of frequency of pornography use over time among
those who reported increased, decreased, or consistent use during
COVID-19. Y-axis values should be interpreted as follows: 0=not

p=.656). Accordingly, we retained our original model with
each time point fixed.

In our retained model, with all time points fixed to a linear
growth trend, our results revealed that symptoms of depres-
sion and anxiety did not demonstrate any meaningful change
over time. Specifically, neither the mean nor the variance of
the slope of symptoms of depression and anxiety were statisti-
cally significant (see Table 3) for men or women, indicating no
general trend in symptoms over time and no specific variability
across participants. Put simply, symptoms of depression and
anxiety, as measured by the PHQ-4, did not change over time
in our sample.

Past-Month Pornography Use

For pornography use frequency within the past month, we
specified two LGC models. In the first LGC, we specified a
linear growth trajectory with each time point fixed to a linear
trend. This model demonstrated excellent fit ()(2(20) =194.36,
p <.001, CFI=0.988, TLI=1.00, RMSEA =0.043,
SRMR =0.038).

@ Springer

Aug 2020

Reported Pornography Use During Covid
mmm increased
decreased

stayed the same

Oct 2020

within the past month, 1 =within the past month, 2=two or three
times a month, 3 =once a week, 4=a few times a week, and 5=once
a day or more

In our second LGC for past-month pornography use we con-
strained time points 1 (August 2019), 2 (February 2020), and 4
(August 2020) to a linear trend, but did not constrain or specify
aloading for our third time point (i.e., May of 2020). We speci-
fied this alternate model in order to allow the model to rescale
time to determine if a non-linear trend better fit our data or if
there was substantial divergence to the linear trajectory during
the time point most affected by COVID-19-related lockdowns.
However, this model’s fit was not significantly better or worse
than our linear model (Ay*[2]=2.83, p=.243). Accordingly,
we retained our linear model with each time point constrained
to a linear trend.

Our retained LGC for pornography use frequency revealed
a clear, linear negative trend (see Table 3) for both men and
women. That is, over time, pornography use frequency trended
down. Moreover, the standardized covariance (i.e., the correla-
tion) between the latent intercept and the latent slope of pornog-
raphy use frequency was also negative for both men and women
(see Table 3), indicating that individuals who reported greater
use at baseline decreased their pornography use at a faster rate
than those who reported less pornography use at the baseline.
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Table 3 Univariate latent growth curve models

Mean SE p value Variance SE p value
PHQ-4 intercept for men 1.73 .03 <.001 0.43 0.04 <.001
PHQ-4 slope for men —-0.00 0.00 542 0.00 0.00 924
Standardized intercept-slope covariance for men r=.65, p=.340
PHQ-4 intercept for women 1.90 0.03 <.001 0.46 0.03 <.001
PHQ-4 slope for women 0.00 0.01 198 0.00 0.00 .396
Standardized intercept-slope covariance for women r=.34,p=.128

Overall model fit for symptoms of depression and anxiety
17(20)=46.36, p=.001
CFI=.991, TLI=.991, RMSEA =.016, SRMR =.022

Pornography use intercept for men 2.05 0.07 <.001 251 0.13 <.001
Pornography use slope for men —-0.16 0.01 <.001 0.01 0.01 425
Standardized intercept-slope covariance for men r=.42,p=.053

Pornography use intercept for women 0.59 0.04 <.001 0.94 0.10 <.001
Pornography use slope for women -0.07 0.01 <.001 0.01 0.01 .072
Standardized intercept-slope covariance for women r=-—.58, p=.003

Overall model fit for pornography use frequency
£A(20)=194.36, p=<.001
CFI=.988, TLI=1.00, RMSEA =.043, SRMR =.038

PPU intercept for men 2.34 0.08 <.001 1.74 0.19 <.001
PPU slope for men -0.05 0.01 <.001 0.01 0.01 .149
Standardized intercept-slope covariance for men r=—.40 (p=.069)

PPU intercept for women 1.59 0.07 <.001 1.51 0.19 <.001
PPU slope for women —-0.01 0.01 .350 0.01 0.01 175
Standardized intercept-slope covariance for women r=-.399, p=.087

Overall model fit for problematic pornography use
£ (20)=4.54, p=1.00
CFI=1.00, TLI=1.00, RMSEA =.000 SRMR =.022

PHQ-4, Patient Health Questionnaire-4; SE, standard error; PPU, self-reported problems with pornography use

Table 4 Intercept, slope, and
model fit statistics for parallel
latent growth curve model

Dual-process parallel growth curve: Pornography use and self-reported problems with intercept only psy-
chological distress

Mean SE p value Variance SE p value

For men

PHQ-4 intercept 1.72 0.03 <.001 0.47 0.03 <.001
Pornography use intercept 2.05 0.08 <.001 3.42 0.11 <.001
Pornography use slope -0.16 0.01 <.001 0.07 0.01 <.001
PPU intercept 2.34 0.06 <.001 1.86 0.14 <.001
PPU slope —-0.05 0.01 <.001 0.02 0.00 <.001
For women

PHQ-4 intercept 1.90 0.03 <.001 0.52 0.03 <.001
Pornography use intercept 0.59 0.05 <.001 1.22 0.12 <.001
Pornography use slope -0.07 0.01 <.001 0.03 0.00 <.001
PPU intercept 1.59 0.05 <.001 1.63 0.14 <.001
PPU slope —-0.01 0.01 212 0.02 0.00 <.001

Overall model fit statistics
£A(216)=213.10, p=.543
CFI=1.00, TLI=1.00, RMSEA =.000, SRMR =.038

PHQ-4, Patient Health Questionnaire-4; PPU, Self-Reported Problems with Pornography Use; SE, standard
error

@ Springer
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Table 5 Standardized
covariances (i.e., correlations)

Standardized covariance for men

between latent intercepts and PHQ-4 intercept Use intercept Use slope PPU intercept PPU slope

slopes for parallel process

growth curve model of Standardized covari-

problematic pornography use ance for women

and use frequency with intercept ~ PHQ-4 intercept - 198 023 3697 —.090

only psychological distress Use intercept 261%% - —.600%% 330 — 200%
Use slope —.108* —.685%* - —.059 .330%*
PPU intercept .330%* .358%* —.192%* - — .469%*
PPU slope —.100 —.235%%* L2927 — 473%* -

Standardized covariance for women below the diagonal, standardized covariance for men above the diago-

nal

PHQ-4 =Patient Health Questionnaire-4; PPU = Self-Reported Problems with Pornography Use

*p<.05, ¥p <.005

Self-Reported Problematic Pornography Use

For self-reported PPU, we specified two LGC models. In
our first LGC model, we specified a linear LGC with each
time point fixed to a linear trend. This model demonstrated
excellent fit (y?(20) =4.54, p=1.00, CFI=1.00, TLI=1.00,
RMSEA =0.000, SRMR =0.022).

In our second LGC, we specified a LGC that did not con-
strain time point 3 (i.e., the wave most affected by COVID-
19-related lockdowns). Yet, this model again did not demon-
strate significantly better fit than our model with all time points
fixed to a linear trend (A;(Z[Z] =3.91, p=.142). Therefore, we
retained our original model. Our retained model showed a clear
negative slope for men, and stability for women (i.e., the slope
was not significant). Collectively, this suggests that men’s PPU
generally decreased over time, and women started at low levels
of PPU and generally maintained those levels over time.

Dual-Process Latent Growth Curve

Given that there was no growth or change in symptoms of
depression and anxiety over time, we did not conduct a dual-
process LGC involving symptoms of depression and anxiety,
instead retaining only the intercept for symptoms of depression
and anxiety in our final analyses. This left us with one dual-pro-
cess LGC to conduct, for self-reported PPU and self-reported
pornography use frequency. For this model, we specified a
parallel process growth curve for frequency of pornography
use and PPU, with an intercept only specified for symptoms
of depression and anxiety. The fit for this dual-process LGC
was good (y*(216)=213.10, p=.543, CFI=1.00, TLI=1.00,
RMSEA =0.000, SRMR =0.038).

In our final dual-process model, both pornography use fre-
quency and self-reported PPU demonstrated clear negative
slopes (see Table 4) for men, while only pornography use
itself demonstrated a negative slope for women. The intercept
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of symptoms of depression and anxiety was positively related
to the intercepts of pornography use in women, but not in
men (see Table 5). The intercept of symptoms of depression
and anxiety was positively related to the intercept of PPU in
both men and women. Additionally, the standardized covari-
ance between the intercept for pornography use and slope of
pornography use was positive for both men and women (see
Table 5), suggesting that both pornography use frequency
and self-reports of PPU corresponded with each other over
time, with changes in one corresponding with changes in the
other. In contrast, the standardized covariance between the
intercept for pornography use frequency and the slope of both
use frequency and PPU use was negative for both men and
women, suggesting that those with higher levels of baseline
pornography use showed more rapid decreases in both use and
PPU over time. Finally, the standardized covariance between
the intercept of PPU and the slope of PPU was also negative
for both men and women, suggesting that those with higher
levels of PPU at the baseline demonstrated more accelerated
decreases in PPU over time.

Discussion

At the outset of this work, we sought to examine whether or
not there was evidence that pornography use had increased in
response to the COVID-19 pandemic and associated restric-
tions on social behavior. Using a longitudinal study that started
with a nationally representative sample of adults in the U.S., we
examined the extent to which pornography viewing frequency
and PPU changed from August 2019 to October 2020. Below,
we summarize our findings and discuss the implications of the
present work in the context of the ongoing COVID-19 pan-
demic and associated lockdowns.
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Pornography in the Pandemic

As we noted earlier in this work, the world’s largest porno-
graphic website made claims of increased pornography use
at the outset of the COVID-19 pandemic during the height of
the first wave of lockdowns and stay-at-home orders (Pornhub
Insights, 2020). These increases in pornography use occurred
in tandem with this same website offering a range of incentives
for increased use. Similarly, analyses of internet search data
suggested that interest in pornography peaked during the early
stages of the pandemic (Zattoni et al., 2020). Collectively, this
led to speculation in popular media (Grubbs, 2020) and peer-
reviewed journals (Kiraly et al., 2020; Mestre-Bach et al., 2020;
Sinclair et al., 2020) about the possibility for pornography use
to increase over the course of the pandemic. However, the pre-
sent results indicate that, overall, changes seen in pornography
viewing during the first several months of the pandemic were
generally minimal and impermanent for both men and women.

Over the course of data collection, we found that the major-
ity (86%) of our sample reported either decreases or consistency
in their pornography use during the height of pandemic-related
lockdowns (i.e., May 2020). It is important to note that a minor-
ity of our sample (5% of our May 2020, follow-up sample; cor-
responding with 14% of those who viewed pornography within
one month of our May 2020, wave; 14.6% of men, 13.7% of
women) did report increases in pornography use during the first
COVID-19-related lockdowns. However, even for this group,
by August 2020 and continuing into October 2020, their use
had returned to levels indistinguishable from levels of those
who reported decreases or that their use had stayed the same.
Although a greater percentage of participants reported viewing
pornography within the past month in May 2020 than did so at
any other follow-up (38%), the percentages of people report-
ing past-month use in August 2020 (23%) and October 2020
(20.6%) were substantially lower than prior waves. Moreover,
though May 2020 demonstrated the highest pornography use
of any follow-up, rates of use were still lower than baseline
rates in August 2019. In short, although it seems that, in May
2020, more people did indeed view pornography within the past
month than at other follow-up points, this is better characterized
as slight deviation from an otherwise clear downward trend.

Results from our LGC analyses generally support the above
findings. Across five time points, we found no evidence that
general symptoms of depression and anxiety trended either
downward or upward, but rather remained stable over the course
of our study. We found clear evidence that pornography use
frequency trended toward less use over the course of the pan-
demic for both men and women. With regard to self-reported
PPU, we found that it trended downward for men. For women,
PPU neither increased nor decreased, on average. That is, PPU
among women remained low and consistently flat without any
fluctuations over the five time points.

In sum, although concerns were raised that pornography
viewing (and possibly PPU) could increase during the early
part of the pandemic (Grubbs, 2020; Turak, 2020), our results
do not fully support this conclusion. That is, the above findings
suggest that pornography use generally decreased for both men
and women over the 15 months of data collection, and, even
among those who experienced initial increases in pornogra-
phy use, such increases were temporary. The general trends for
both pornography use and PPU were downward, particularly
for men, with little change in PPU for women who started with
already low levels of PPU.

Implications

Despite the public-facing concerns that many public outlets,
activists, and even some academic researchers shared, there is
little evidence to support the notion that widespread increases
in pornography use were a problem among U.S. adults during
the early stages of the COVID-19 pandemic and its associated
lockdowns. Although it is certainly possible that individual
experiences may vary (i.e., some people may have experienced
increased PPU), the general trend was for both pornography use
and self-reported PPU to decrease over the course of this study.
We suspect that the novelty effects of viewing pornography,
even with a premium subscription offered to entice new viewers
by Pornhub, likely wore off as people adjusted to new routines
and allocated their time to working from home or taking on
new demands caused by the pandemic (e.g., online schooling
for children, caring for family members). Perhaps more simply,
as promotional offers of free premium content expired, people
may have simply stopped consuming as much pornography.
Additionally, as the initial lockdown periods expired and the
weather became more amenable to outdoor activities across
the U.S., it is also possible that people were spending less time
alone at home. Such conjecture is consistent with the previ-
ously discussed literature noting that boredom often motivates
pornography use and suggests that, as people found alternate
ways to spend their time, boredom-motivated pornography use
likely decreased.

We have largely framed the results of the present work in the
context of mandatory lockdowns, rather than in the context of
the pandemic itself. Specifically, though lockdowns and restric-
tions have largely eased in the U.S. since their initial peak in
April and May 2020, the SARS-CoV-2 virus has spread at a
much greater rate in the times since those lockdowns expired.
Accordingly, it is important to note that the trend of pornogra-
phy use decreasing over the course of this work has occurred
as the objective markers of the pandemic itself have increased.
This suggests that, whereas lockdowns, restrictions, and stay-at-
home orders in the Spring of 2020 did coincide to more people
reporting pornography use in May of 2020 than at any other
follow-up, pornography use has trended downward even as
the spread of the SARS-CoV-2 has trended upward. In short,
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although speculative, the effects of the pandemic and associated
social distancing measures on pornography use seem to have
occurred as a result of lockdown efforts (i.e., more boredom,
increased free time), rather than responses to the virus itself
(i.e., increased use of pornography to cope with fears about
the virus).

Of the many explanations for the trends described above,
a particularly obvious explanation is that use of pornography
trended downward because people were, in general, less likely
to have time alone to view pornography. Although some people
do report using pornography with their partners, pornography
use is most often a solitary activity (Kraus & Rosenberg, 2014)
and quite often hidden from partners (Willoughby & Leonhardt,
2020). Additionally, among individuals who live with others
(e.g., family, roommates), some level of privacy is typically
required for one to use pornography. That is, the majority of
people are unlikely to regularly view pornography in the com-
pany others, particularly when those others are not prospec-
tive sexual partners. Given that social distancing measures and
travel restrictions led to people spending more time at home
with others, it is quite possible that such measures also led to
general downward trends in pornography use, though our data
do not allow us to directly test this hypothesis.

Finally, we note that pornography use decreased from base-
line measures in August 2019 to February 2020 (before the
spread of SARS-CoV-2 in the U.S.), suggesting that downward
trends in use may have happened without the pandemic. In
general, it may be that people use less pornography over time.
Although we examined pornography viewing over five time
points, we did not measure individuals’ motives for viewing
pornography (e.g., enhancement of dyadic sexual activity,
assistance in solitary masturbation, alleviation of boredom
or stress); it is possible that individuals’ motives for view-
ing pornography may have changed or shifted throughout the
pandemic, particularly as people have found themselves under
growing stressors due to recent economic, employment, health,
and caregiving challenges attributed to the ongoing COVID-19
pandemic and associated restrictions on activity.

Limitations

Although results in the current study are novel and shed light on
unanswered questions around the possible effects of COVID-
19 on pornography viewing behaviors among U.S. adults, they
are not without limitations. First, we used a short measure, the
Cyber Pornography Use Inventory-4 (CPUI-4; Grubbs & Gola,
2019), to assess for PPU in the current study. The use of a brief
PPU measure for a longitudinal study is advantageous (i.e.,
reduces burden and time for participants), but it also lacks the
diagnostic accuracy of a clinical interview or clinically vali-
dated measure. Further work using a validated clinical measure
of PPU, such as the Problematic Pornography Consumption
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Scale (B6the et al., 2018), would likely provide a better diag-
nostic picture of PPU. Second, although it is beyond the scope
of this paper, further work is also needed to identify factors
(e.g., demographic, clinical, personality) that can predict the
development of PPU or changes in PPU status over time, par-
ticularly during periods of significant stress or unrest due to the
COVID-19 pandemic. Third, we did not examine the possible
effects of moral incongruence on self-reported PPU as noted
in prior works (e.g., Grubbs, Lee, Hoagland, Kraus, & Perry,
2020), which suggests that religiousness can moderate the rela-
tionships between pornography and self-reported PPU. Fourth,
we did not examine the potential effects of pornographic con-
tent consumed or whether or not individuals felt as if their pref-
erences in pornographic content shifted or became problematic
over the course of the pandemic. We also note that our measure
of symptoms of depression and anxiety, the PHQ-4, although
widely used as a general screening measure of such distress, is
not a diagnostically precise instrument and only briefly captures
symptoms of depression and anxiety. Symptoms of loneliness,
feelings of boredom, COVID-19 specific anxiety, and general
stress levels associated with pandemic-related lifestyle changes
were not assessed and may have demonstrated different trends
than what we observed in PHQ-4 scores. More simply, general
depression and anxiety may not have been the best measure of
pandemic-related distress.

Conclusions

The present work joins a growing body of research suggesting
that the mental health effects of COVID-19 mitigation and con-
tainment efforts (i.e., social distancing, regional and national
lockdowns, isolation) are complex. Some studies have found
general increases in psychological distress during the early days
of the pandemic (Guntuku et al., 2020; Pierce et al., 2020),
whereas others showed that distress indicators and risk fac-
tors, such as loneliness, did not necessarily increase over the
pandemic (Luchetti et al., 2020). Still, others showed slight
increases in depression and anxiety during the earlier parts
of the COVID-19 pandemic (i.e., March—-May) that quickly
returned to more normal levels as the pandemic wore on (Fan-
court et al., 2020). Our work did not find any changes in symp-
toms of depression and anxiety over time, nor did we find any
evidence that pornography use frequency, or importantly, PPU
increased during the pandemic. Overall, rates of symptoms of
depression and anxiety remained relatively unchanged (mean
score below two out of five), reflecting attenuated ranges for
depression and anxiety in the sample over all five waves. Col-
lectively, this suggests that the pandemic has not universally
led to increases in symptoms of depression and anxiety and
potentially concerning behaviors, as some prior works have
suggested. Further work is needed to elucidate the short-term
and long-term effects of COVID-19 pandemic on psychological
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distress, addictions, and sexual behaviors among affected
individuals.
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