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Abstract

The current study used Family Systems Theory as a framework to clarify the impact of the COVID-19 pandemic on sexual,
romantic, and individual functioning. Specifically, sexual and romantic functioning were modeled as key mechanisms linking
COVID-19 related stressors (as predictors) to aspects of individual functioning over time (as outcomes). A sample of 1,241
sexually active adults in relationships (47% married/engaged) was recruited from March 5 to May 5, 2020: 82% White, 66%
women, M =34 years old, 58% heterosexual. All participants completed a baseline survey and 642 participants completed
at least one of the six, monthly, follow-up surveys. Multilevel SEM models evaluated the model both at the level of stable
between-person differences (i.e., level 2) and at the level of within-person change across time (i.e., level 1). The findings
suggested that COVID-19 related stress was predictive of lower sexual, romantic, and individual functioning in both levels
of the model. Significant indirect paths supported the proposed mediation at the level of within-person change across time:
elevations in COVID-19 stress within specific months predicted corresponding drops in sexual functioning, which in turn
predicted corresponding drops in romantic functioning, which in turn predicted corresponding drops in individual well-
being (highlighting points of intervention). In contrast, at the level of between-person differences, stable levels of sexual
and relationship satisfaction across the 6 months of the study were not associated with stable levels of COVID-19 stressors
(representing sources of resilience that promoted well-being) and stable levels of stress from social isolation predicted stably
higher amounts of communicating affection to one’s loved ones (suggesting a need for affiliation in the face of chronic stress)
whereas stable difficulties with orgasms were linked to stable irritability toward partners and depressive symptoms. Multigroup
analyses suggested that the findings generalized across gender, age, race/ethnicity, sexual orientation, relationship stage, and
cohabitation groups. Spillover effects within a Family Systems Theory framework clarify how upheaval of the COVID-19
pandemic could have impacted sexual, romantic, and individual functioning in a process-oriented framework, highlighting
sources of resilience (sexual satisfaction, communicating affection) and risk (orgasm difficulties).
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Introduction

Although originally discovered in 2019, the novel severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
that causes the coronavirus disease (COVID-19) became
a worldwide health crisis in early 2020. The spread of
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COVID-19 has prompted a diverse array of public health
measures in countries across the globe, including lockdown
procedures, social distancing, and universal mask use poli-
cies. Given the elevated rates of lethality associated with
COVID-19 (e.g., Zhou et al., 2020), the highly contagious
nature of the virus (e.g., Kucharski et al., 2020) and its ability
to spread within asymptomatic individuals (e.g., Arons et al.,
2020), public health efforts have yielded varied results. Thus,
cases have reached 239 million worldwide with an associated
4.8 million deaths (New York Times, 2021).

Within the United States, social distancing and mask
wearing guidelines were never universally applied across
all states, and became increasingly politicized issues within
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the 2020 US presidential election. As a result, the US now
leads the world in COVID-19 cases, with over 44.7 million
cases and 721,000 deaths (New York Times, 2021). Although
recent studies have documented the adverse impact of the
COVID-19 pandemic on individual well-being (see Brooks
et al., 2020 for a review), fewer studies have examined pos-
sible interpersonal mechanisms explaining those links. The
current study therefore sought to extend this work by exam-
ining sexual functioning (i.e., sexual satisfaction, orgasmic
difficulty, sexual desire) and romantic relationship function-
ing (i.e., relationship satisfaction, irritability with partner,
communication of affection) as possible mechanisms link-
ing pandemic related stress to poorer individual functioning,
thereby identifying potential sources of risk and resilience to
the adverse impact of the COVID-19 pandemic on the lives
of individuals.

COVID-19 and Individual/Interpersonal Functioning

COVID-19 and Individual Well-being. Although the novel
SARS-CoV-2 virus can directly impact physical health via
the symptoms of COVID-19, it has also been linked to poorer
mental health outcomes (e.g., Brooks et al., 2020). For exam-
ple, a meta-analytic review of 63,439 individuals from 17
unique studies suggested elevated rates of psychological
disorders during the COVID-19 pandemic, with over a third
of individuals surveyed meeting criteria for a depressive or
anxiety disorder (Salari et al., 2020). In fact, recent evidence
suggests that the number of individuals with moderate to
severe depressive symptoms tripled during the COVID-19
pandemic (Ettman et al., 2020), and meta-analytic estimates
suggest that the prevalence of depression appears to have
been 7 times higher during the pandemic than rates observed
in 2017 (Bueno-Notivol et al., 2021). Consistent with this,
the severity of the COVID-19 crisis within cities in China
was linked to lower life satisfaction and well-being (Zhang
et al., 2020a).

COVID-19 and Sexual Functioning. Stress associated
with the COVID-19 pandemic has also been linked to poorer
sexual functioning. For example, significant proportions of
individuals living in China reported decreases in sexual
desire (22%) and sexual activity with their partners (41%)
in the early months of the pandemic (Li et al., 2020). Simi-
larly, although many individuals living in Italy perceived no
changes in their sexual functioning, 18% and 26% of men
and women (respectively) experienced drops in sexual
desire, with 6% and 18% experiencing increased difficulty
achieving orgasms, and 6% and 15% of reporting drops in
sexual satisfaction (Panzeri et al., 2020). Similar declines in
sexual health were observed in individuals living in Turkey
(Karagoz et al., 2020). Results in Taiwan linked such drops in
sexual health to general levels of anxiety during the pandemic
and COVID-19 specific worries (Ko et al., 2020). Despite
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these adverse trends, results have also suggested that the sex
lives of some sexual relationships might have improved as a
result of the COVID-19 pandemic (e.g., Panzeri et al., 2020).
This has led to a potentially more nuanced meta-narrative
on how the pandemic might impact the sexual functioning
of individuals (for a review and commentary see Doring,
2020), and suggests that vibrant sex lives might serve as a
source of resilience.

COVID-19 and Relationship Dynamics. External stress-
ors have been linked to greater conflict and irritability and
lower satisfaction within romantic relationships, both cross-
sectionally (e.g., Falconier et al., 2015) and longitudinally
(see Karney & Bradbury, 1995 for a review). Consistent with
this, 31% of individuals living in China reported notable
drops in the quality of their romantic relationships in the early
months of the pandemic. Similarly, although 20% of over
3,100 German participants reported increases in relationship
quality during the pandemic, twice that percentage (40%)
reported notable drops in their relationship satisfaction dur-
ing the early months of the pandemic (Schmid et al., 2021).
Consistent with this, 34% of US adults reported conflict with
their partners related to their COVID-19 health concerns or
the continuing quarantine restrictions, and that conflict was
linked to lower levels of affection and sex within those rela-
tionships (Luetke et al., 2020). As with sexual health, this
body of work yields mixed results for the possible impact of
the pandemic on romantic functioning, with many individu-
als experiencing relationship declines during the pandemic,
while others experienced a strengthening of their relation-
ships. Thus, these results suggest that romantic relationships
could potentially serve as a source of risk or resilience during
worldwide crises like the COVID-19 pandemic. Consistent
with this, individuals in high quality relationships demon-
strated better mental health during the early months of the
pandemic than single individuals, whereas individuals in
poor quality relationships demonstrated poorer mental health
(Pieh et al., 2020).

Family Systems Theory

Following recent calls for the use of conceptual frameworks
to synthesize and integrate research on the COVID-19 pan-
demic (e.g., Pietromonaco & Overall, 2020), the current
study drew upon Family Systems Theory (Broderick, 1993;
Minuchin, 1985) as well as more recently developed theo-
ries drawing on that foundation (e.g., transactional family
dynamics; Schermerhorn & Cummings, 2008). These theo-
retical frameworks conceptualize families as a complex sys-
tem with multiple levels of functioning (e.g., parent—child
dyads, coparent dyads, sibling dyads). These theories then
posit that the well-being of any family member is intimately
linked to processes and interactions occurring within all of
the various levels of functioning or systems/dyads within
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the family. In fact, these theories suggest that dynamics
within one subsystem or level of functioning can spillover
and impact other areas of functioning. For example, conflict
between coparents could affect the well-being and behavior
of a child not only by souring the overall dynamic within the
family, but also by leading those parents to choose harsher
forms of parenting behaviors. Consistent with this, disrup-
tions in the romantic relationship of parents have been shown
to spillover into other areas of family and child functioning
(e.g., Sturge-Apple et al., 2006).

Applying a Family Systems Conceptual Lens

The current study modeled how various systems within
romantic relationships are interconnected and can spillover
into one another to shape the course of a romantic relation-
ship. As the romantic dyad is one of the systems within
Family Systems Theory, the application of Family Systems
Theory to romantic relationships could be conceptualized as
focusing in on a subset of processes and systems within that
larger model—specifically focusing on the systems relevant
to all couples, regardless of whether they are raising children
or not. Within this framework, we posited that sexual, roman-
tic, and individual well-being represent distinct sets of close
relationship processes/dynamics that can be conceptualized
as different levels of functioning or different systems within
the relationship. Thus, a recent decline in sexual functioning
for a couple (e.g., lower sexual desire, greater difficulties
with orgasms) could spillover into other systems, adversely
impacting relationship and individual functioning.’
COVID-19 Related Stress as an External Trigger.
Although often highly effective at slowing the spread of
COVID-19, public health policies involving lockdowns and
school and business closures led to massive upheaval in the
lives of individuals. These measures left individuals not only
worried about the risk of contracting COVID-19, but also

! To move beyond simply examining maladaptive processes and nega-
tive outcomes like depressive symptoms, the current study sought to
align with a growing body of work on positive psychology. Specifi-
cally, the development of scales like the positive affect subscale of the
Positive and Negative Affect Scale (PANAS; Watson et al., 1988), the
positive affect subscale of the Mood and Anxiety Symptom Question-
naire (MASQ; Watson et al., 1995), the Satisfaction with Life Scale
(SLWS; Diener et al., 1985), and the Subjective Vitality Scale (SVS;
Ryan & Frederick, 1997) have allowed researchers to balance the study
of psychological distress with the study of well-being. Within previ-
ous datasets, the authors have found these measures of global positive
outcomes to be strongly correlated (i.e., bivariate correlations above
.75) and have more specifically found that among these scales, meas-
ures of vitality (focused on positive mood and levels of daily energy)
seemed to offer the most unique information above and beyond depres-
sive symptoms (i.e., demonstrated lower collinearity with depression).
Thus, the current study assessed depressive symptoms and vitality as
the two key markers of individual functioning.

stressed due to being cutoff and isolated from their friends
and loved ones. Such COVID-19 related stressors have been
linked to lower vitality and greater distress (Zhang et al.,
2020b), as well as lower sleep quality and greater use of rigid/
inflexible coping responses (Peltz et al., 2020). COVID-19
related stressors have also been linked to feeling like a burden
on others and a desire for death (Crasta et al., 2020). Thus,
higher rates of anxiety and depression have been reported
among those who had social distanced and quarantined than
those who have not (Tang et al., 2021), and higher levels of
loneliness during the pandemic predicted poorer vitality and
psychological adjustment (Arslan, 2021). To build on this
previous work, the current study modeled COVID-19 stress
and social isolation stress as two key forms of COVID-19
related stress (Fig. 1).

Sexual Functioning as a Set of Proximal Processes
Impacted by COVID-19 Stress. Given the links between
pandemic-related stress and lower sexual functioning (e.g.,
Ko et al., 2020), we specifically hypothesized that couples’
sexual functioning might represent an emotionally vulnerable
aspect of their relationship. As a result, that system might be
most immediately impacted by the surge of acute stress and
upheaval experienced by individuals as the pandemic broke
and lockdown procedures were implemented (see Fig. 1A).
Consistent with this, intimacy has been shown to mediate
links between daily stress and relationship satisfaction (e.g.,
Harper et al., 2000). As detailed above, the larger body of
findings on the impact of the COVID-19 pandemic on sexual
functioning has been somewhat mixed, leading to divergent
meta-narratives on the roles of sexual functioning during the
pandemic (see Doring, 2020). Thus, the current study fur-
ther proposed that sexual functioning might also serve as an
adaptive mechanism in response to the COVID-19 pandemic,
potentially helping to buffer individuals from adverse impact
of COVID-19 related stress in partnered individuals with rich
and rewarding sex lives. We posit that this offers individuals
with an immediate and powerful method of managing stress,
reprioritizing their relationship, and connecting with their
romantic partner, thereby serving as a source of resilience.
Consistent with this, sexual functioning has been linked to
greater satisfaction with life, mental health, physical health,
lower resting heart rate variability, and longevity (e.g., Costa
& Brody, 2012; Levin, 2007; Palmore, 1982).

Spillover from Sexual Functioning to Romantic Func-
tioning. The current study posits that sexual functioning
might be most proximally impacted by the pandemic (with
the upheaval of the pandemic affecting physical intimacy
most immediately). We propose that romantic functioning
will instead be indirectly impacted by the COVID-19 related
stress via its robust links with sexual functioning (i.e., rela-
tionship dynamics souring when the sex lives within relation-
ships deteriorate; Fig. 1A). This is consistent with findings
demonstrating that sexual satisfaction predicted change in
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Fig.1 Conceptual and MSEM
models tested. Note: Rectangles

(A) Family Systems Theory applied to Romantic Relationships

refer to specific observed vari-
ables within the study whereas
ovals refer to the broader
construct being assessed (in
panel A) or to latent variables
estimated from the observed
variables (panel B). The con-
structs within each class (i.e.,
the COVID-19 related stress
constructs, the sexual Function-
ing constructs, and the romantic
functioning constructs) were
allowed to correlate with one
another to focus the analyses on
associations between classes.
The resulting models were fully
saturated, and therefore gave
perfect fit
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relationship satisfaction (Fallis et al., 2016). It is also consist-
ent with findings linking orgasmic functioning to greater rela-
tionship quality (e.g., Brody & Costa, 2009; Costa & Brody,
2007; Hurlbert et al., 1993) and relationship investment (e.g.,
Ellsworth & Bailey, 2013). Although the model tested in
the current study therefore posits that disruptions of sexual
functioning will lead to disruptions of broader romantic func-
tioning, we recognize that the sexual and romantic systems
within a relationship most likely exert reciprocal influence
on one another across time. In fact, sexual and romantic sat-
isfaction have demonstrated bidirectional associations over
time in the early years of marriage (McNulty et al., 2016).
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We therefore represent those links with bidirectional arrows
in our conceptual model (Fig. 1A).

Romantic Dynamics as an Intermediate Mechanism.
Sexual functioning has been directly linked to greater indi-
vidual functioning and well-being (e.g., Chang et al., 2019;
Sarti et al., 2010), and to lower levels of depressive symptoms
(e.g., Buczak-Stec et al., 2021; Hollist et al., 2007). Despite
this, the current model proposed that, for individuals within
romantic relationships, romantic functioning might serve as a
key intermediary process, tightly linked to both sexual func-
tioning (e.g., McNulty et al., 2016) and individual function-
ing (e.g., Whitton & Whisman, 2010) across time. Consistent
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with this, relationship satisfaction has been linked to lower
depressive symptoms (e.g., Leach et al., 2013; Whitton &
Kuryluk, 2012) highlighting the importance of romantic rela-
tionships within individuals’ lives. Although we are positing
a specific direction of causality, it is likely that the sexual,
romantic, and individual systems: (1) could each be directly
impacted by stress associated with the COVID-19 pandemic,
and (2) could also exert bidirectional or reciprocal influence
on one another across time.

The Current Study

The current study sought to investigate a multi-stage, process-
oriented mediation model based on Family Systems Theory,
(Broderick, 1993; Minuchin, 1985; see Fig. 1A). Specifically,
our study sought to integrate: (1) 30 4+ years of research on
sexual health (by treating it as a multidimensional phenom-
enon), (2) 60 + years of research on romantic relationships
and marriage (by including irritability/conflict, affection,
and relationship satisfaction as central processes arising
out of that literature), (3) 60+ years of clinical psychology
research on psychological distress, (4) research highlight-
ing increased distress during the pandemic, (5) 20+ years
of research on positive psychology (by including vitality as
a separate outcome), and (6) the emergence of two distinct
forms of COVID-19 related stress (i.e., stress over poten-
tially contracting COVID-19 and the stress of social isolation
secondary to lockdown policies). Thus, our model (Fig. 1)
linked those COVID-19 related stressors to individual well-
being (depressive symptoms and levels of energy/vitality) via
sexual functioning (difficulties with orgasms, sex drive, and
sexual satisfaction) and romantic functioning (irritability/
conflict with a partner, communicating affection, and rela-
tionship satisfaction) as key sets of interpersonal processes
that could shape the impact of the pandemic on the lives
of individuals. Toward that end, an online sample of 1241
participants in relationships completed a baseline survey fol-
lowed by 6 monthly surveys during the early stages of the
COVID-19 pandemic in the US.

Hypotheses. We hypothesized that external stressors due
to the pandemic would impact all systems within the rela-
tionship (i.e., the blue levels throughout Figs. 1A and 1B;
Hypothesis 1). We specifically hypothesized that greater lev-
els of COVID-19 related stress would predict poorer sexual
functioning (Hypothesis 1A), poorer romantic functioning
(Hypothesis 1B), and poorer individual functioning (Hypoth-
esis 1C). We further hypothesized that greater sexual func-
tioning would predict greater romantic functioning (Hypoth-
esis 2; green arrows in Fig. 1B). Finally, we hypothesized that
greater romantic functioning would predict greater individual
functioning (Hypothesis 3; yellow arrows in Fig. 1B). Con-
sistent with previous findings supporting sexual and rela-
tionship functioning as mechanisms (e.g., Fallis et al., 2016;

Harper et al., 2000), we hypothesized that significant indirect
paths would emerge from the proposed model suggesting that
sexual functioning (Hypothesis 4A) and romantic well-being
(Hypothesis 4B) would mediate the associations between
COVID-19 related stressors and individual well-being across
the 6 months of the study.

Exploring Potential Moderators. Given findings sug-
gesting differences in sexual functioning across demographic
groups like gender (e.g., Frederick et al., 2018; Laumann
et al., 2000), sexual orientation (e.g., Garcia et al., 2014;
Peplau & Fingerhut, 2007), and age (e.g., Haavio-Mannila &
Kontula, 1997), the study also sought to evaluate the degree
to which the results presented would generalize across dis-
tinct demographic groups. We therefore ran a series of mul-
tigroup models evaluating race, age, gender, sexual orienta-
tion, relationship stage, and cohabitation status as possible
moderators.

Method
Participants and Procedure

All procedures and materials for this study were approved
by an Institutional Review Board. Informed consent was
obtained from all participants by providing a consent form as
the first webpage of the survey. All participants were required
to be at least 18 years old, and currently in a romantic rela-
tionship. Although not restricted to United States residents,
recruitment was targeted to individuals living within the US
and consequently, 98% of the respondents were from the US.
The survey was presented online via SurveyGizmo.com, took
approximately 30—35 min to complete, and was advertised
as “The Finding Pleasure in Sex Study.” Participants were
recruited from various online platforms: ResearchMatch
(56%), a psychology undergraduate participant pool (14%),
emails (11%), Amazon.com’s Mechanical Turk crowdsourc-
ing service (10%), Reddit forums (6%; e.g., SampleSize), and
other sources (3%; e.g., Facebook, University of Hanover,
the second author’s lab website). These recruitment efforts
yielded a sample of 1,241 individuals who were currently
in romantic relationships. Individualized feedback served
as the primary recruitment incentive. Participants recruited
through MechanicalTurk also received $0.50 of store credit
for Amazon.com, and respondents from the undergraduate
participant pool also received extra credit toward their psy-
chology courses.

Monthly Follow-up Surveys. Participants were offered
the option of providing an email address at the beginning
of the baseline survey so that they could be invited to par-
ticipate in 6 monthly follow-up surveys, and 1,033 (83%)
provided an email address. Those respondents were sent up
to 3 email invitations for each of the 6 monthly follow-ups.
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Of those respondents, 624 (60%) participated in at least one
monthly follow-up, completing an average of 3.0 follow-ups
(SD=1.7). Analysis of variance (ANOVA) and chi-squared
analyses contrasting respondents participating in the follow-
ups from those not providing follow-up data failed to uncover
significant differences across income groups (X2(3) =4.5,
p=0.217) or baseline levels of vitality (F(1, 1044)=1.8,
p=0.179). However, these analyses suggested that partici-
pants providing follow-up data were: slightly more likely to
be women (XZ(Z) =9.2, p=0.010, 64% women among par-
ticipants providing follow-up data vs. 61% women among
participants not providing follow-up data), less likely to be
heterosexual (X2(4) =9.9, p=0.043, 55% in participants with
follow-up vs. 62% in participants without follow-up), more
likely to have a graduate degree (X2(3) =29.8, p<0.001,
36% in participants with follow-up vs. 25% in participants
without follow-up), more likely to be engaged/married
(X2(2) =10.5, p=0.005, 51% in participants with follow-up
vs. 43% in participants without follow-up), more likely to
be white (Xz(l) =11.1, p=0.001, 85% in participants with
follow-up vs. 78% in participants without follow-up), and
older (F(1,1239)=53.3, p<0.001,1?" =0.041), with slightly
fewer depressive symptoms (F(1, 1054)=16.9, p <0.001,
1%>=0.016). It should be noted that the sheer size of the cur-
rent sample made it possible to detect even subtle attrition
differences as statistically significant. However, when taken
as a set, these analyses revealed generally mild attrition dif-
ferences, supporting the use of the longitudinal data.

A total of 1,241 respondents completed the baseline sur-
vey from March 5th to May 5th, 2020. As seen in Table 1, the
participants were predominantly women (62%) and Cauca-
sian (82%), with 3.7% Black/African American, 8.7% Asian,
3.9% multiracial, and 1.7% other or unknown. When asked
separately about ethnicity, 7.2% identified as Hispanic or
Latinx. The average age was 35.2 years old, with an aver-
age income of $76,276 (SD =$37,934). The sample repre-
sented a diversity of sexual orientations, with only 59% of the
respondents identifying as heterosexual. The sample was also
diverse in ages represented (from 18 to 80 years old), with a
majority of the respondents in their 20 s and early 30 s (62%).
The sample contained a range of income levels but was fairly
well educated, with 77% reporting having earned a bach-
elor’s or graduate degree. The sample also contained a range
of relationship stages and lengths (from 0.1 to 56.2 years).
However, a majority of the respondents were either married
(47%; together an average of 14.2 years, married an aver-
age of 12.5 years) or in long-term committed relationships
(28%; together an average of 5.2 years). Consistent with that,
61% of respondents were living with their romantic partners
for an average of 17.2 years (SD = 131.7), with another 26%
reporting living separately but spending some or most nights
together, and 9% currently in long-distance relationships.
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Measures

Recruitment and the collection of baseline survey data began
in early March 2020, just before the COVID-19 pandemic
swept across the US. As a result, the baseline survey did
not contain any assessments of COVID-19 related stress.
However, just 2 weeks after the start of recruitment (in
mid-March 2020 — as the pandemic began to draw national
attention within the US and lockdown procedures were
being implemented), the COVID-19 related constructs were
quickly added to the monthly follow-up surveys. The assess-
ments of the remaining constructs were identical across all
7 waves of assessment (baseline and all 6 monthly follow-
ups) as detailed below. As the follow-up surveys were spaced
1 month apart and to ensure that we would be able to capture
behavior that might happen less frequently, a majority of the
scales instructed respondents to think of the last month when
selecting their responses. The two primary exceptions to
this were the Patient Health Questionnaire (PHQ-9) and our
measure of vitality which instructed respondents to think of
the last 2 weeks. This allowed us to retain the originally vali-
dated time frame for those scales, allowing them to remain
grounded in a broad clinical literature measuring symptoms
and individual functioning.

COVID-19 Stress Respondents completed 4 items (devel-
oped for the current study based on preliminary data from
another COVID-19 focused study; see Daks et al., 2020)
reporting on their experience of stress related to health con-
cerns during the pandemic. The items were presented with a
stem question (“In the last month, how much were you wor-
ried or stressed about each of the following...””) and assessed
for a variety of health concerns (i.e., “the ongoing possibility
of exposure to COVID-19,” “your own health,” “the health
of loved ones,” “news reports on the crisis’’). The items were
rated on a 6-point scale (“Not at all or NA” to “Extremely”),
and responses to these items were averaged so that higher
scores indicated higher levels of COVID-19 stress («=0.80).

Social Isolation Stress Respondents completed 3 items
(developed for the current study based on preliminary data
from another COVID-19 focused study; see Daks et al.,
2020) assessing stress (using the stem “In the last month,
how much were you worried or stressed about each of the fol-
lowing...”) from social isolation during the pandemic (using
the items “social isolation,” “boredom,” “cabin fever / going
stir crazy”). These items were rated on a 6-point scale (“Not
at all or NA” to “Extremely”) and responses were averaged so
that higher scores indicated higher levels of social isolation
stress (a=0.84).

Orgasm Difficulties Respondents were asked to report on
their general difficulty achieving orgasms with the item: “In
general, how difficult is it for you to reach orgasm (climax)
during sexual activity?” This item was developed for the cur-
rent study (based on typical item content for this construct
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from the larger literature) and was rated on a 6-point scale
(“Not at all” to “Extremely’), with higher scores indicating
greater difficulty achieving orgasms.

Sex Drive Respondents completed 4 items developed for
the current study which were prototypical of the content used
to assess sex drive in previous work (e.g., Baumeister et al.,

J:E & f E I ’Sr- f 2001). The items (“I had a strong sex drive,” “I frequently
% ccc o= . thought about sex,” “It didn't take much to get me sexually
E & § & excited,” “I thought about sex almost every day”’) were pre-
:z ~ a3 é sented with a stem (“In the last month...”), and were rated
-é ; el g on a 6-point scale (“Not at all” to “Extremely”). Responses
Slelt ce w2 222 é“ to these items were averaged so that higher scores indicated
) higher levels of sex drive (a=0.90).
i;;o Sexual Satisfaction Respondents completed the 6-item
3 Quality of Sex Index (QSI-6; Shaw & Rogge, 2016) assess-
g 8 ing sexual satisfaction (e.g., “my sex life was fulfilling”).
< nys & o&aAa :% }: The items were presented with a stem (“Thinking of the
s |~ cc e ces .‘ao’ é last month...”), and were rated on a 6-point scale (“Not at
§ © = Q Q5 Q Z :.’3‘ % all true” to “Completely tr1.4e”). Respogses to these items
il A = were totaled using the validated scoring system so that
568 S64& E higher scores indicated higher levels of sexual satisfaction
clads g8 (€=0.98).
g Irritation with Partner Respondents completed 4 items
> g g reporting on their experience of irritation with their partner.
E :z’» z The items (“My partner ended up stressing me out,” “My
P 8 R % partner and I started getting on each other’s nerves,” “My
ERG — © < E- o= partner was a source of irritation,” “My partner and I got a bit
ol=le[2 &= €8 s 2 < § cranky with each other””) were presented with the stem ques-
_ _ _ g tion, “In the last month, how much were each of the following
< aa g g 2 § ED true?” These items were designed for the chrent stud'y in an
=~ A = effort to capture low grade levels of negative conflict and
" z irritability that might arise within romantic relationships in
. § g the context of a global pandemic, and were rated on a 6-point
Tém g :; scale (“Not at all” to “Extremely”). Responses to these items
g g = % were averaged so that higher scores indicated higher levels
=R g2hs 23z 2S¢ of irritation with partner (a=0.93).
s Communication of Affection Respondents completed
%‘ 5 items assessing communication of affection. To focus on
g communicating affection as a dynamic process, five items
é« with more state-like properties were developed based on
r; the content of the Trait Affection Given scale (TAG; Floyd,
% 2002): “I was always telling my loved ones how much I care
g about them,” “when I felt affection for someone, I usually
A%D expressed it,” “I was pretty good at telling the people I care
é“ 5 about know much they mean to me,” “I never missed an
g % opportunity to tell loved ones know how important they are
. B % tome,” and “I often told people how much I love them.” The
% é E . 2 ";1 items were presented with the stem, “In the last month...”,
g B . §° EQS é 5 ‘%o £z and were rated on 6-point scales (“Strongly disagree” to
§ g lg\f § ’g 2 ;g S L%“ = g ?;: “Strongl.y agree”). Re.:sp(.)nses to. these items were averaged
- |8 2 e s § E E = § T2 so that higher scores indicated higher levels of communica-
o % 5 % % 3g 3 g 9§ & g % g tion of affection (a=0.94).
e lS& F2z&d 3232z
@ Springer
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Relationship Satisfaction Respondents completed the
4-item Couples Satisfaction Index (CSI-8; Funk & Rogge,
2007) assessing relationship satisfaction (e.g., “I had a warm
and comfortable relationship with my partner”). The items
were presented with the stem, “Thinking of the last month...”,
and were rated on 6 and 7-point scales (e.g., “Not at all” to
“Completely’). Responses to these items were totaled using
the validated scoring system so that higher scores indicated
higher levels of relationship satisfaction (x=0.95).

Depressive Symptoms Respondents completed the 9-item
Patient Health Questionnaire (PHQ-9; Spitzer et al., 1999)
assessing depressive symptoms. The items (e.g. “feeling
down, depressed, or hopeless”) were presented with the stem,
“Over the last two weeks, how often have you been bothered
by the following problems?”, and were rated on a 4-point
scale (“Not at all,” “Several days,” “More than half the days,”
“Nearly every day’). Responses to items were totaled using
the validated scoring system so that higher scores indicated
higher levels of depressive symptoms (o«=0.90).

Vitality Respondents completed 6 items assessing their
vitality and energy. The items (“I had energy and spirit,” “I
felt energized,” ““I felt alive and vital,” “T had a lot of energy,”
“Ifeltreally “up” or lively,” “I felt full of pep”) were presented
with the stem, “In the last two weeks...” and were rated on
a 6-point scale (“Not at all” to “Extremely”). These items
were identified from a larger pool of vitality and positive
affect items that were: (1) drawn from existing measures such
as the Subjective Vitality Scale (Ryan & Frederick, 1997)
and the Mood and Anxiety Symptom Questionnaire (Watson
etal., 1995), (2) given to over 3,000 online respondents, and
(3) identified as measuring a single common construct using
Exploratory Factor Analyses, and (4) identified as the most
informative and effective items for assessing vitality using
Item Response Theory analyses run by the second author.
Responses to items were averaged so that higher scores indi-
cated higher levels of vitality (a=0.97).

Data Analysis

The proposed mediation model (Fig. 1B) was tested within a
multilevel SEM framework following current recommenda-
tions (Preacher et al., 2010), in which repeated observations
across time at level 1 were nested within individual partici-
pants at level 2. Thus, stable levels of each construct across
the 6 months of the study were modeled as latent variables
(presented as ovals) at level 2, representing stable between-
person differences (essentially individual average levels of
each construct across the 6 months of the study; the top half
of Fig. 1B). In contrast, shifts in each construct within spe-
cific waves of assessment were modeled as observed vari-
ables (presented as rectangles) at level 1, representing within-
person change across time (effectively shifts above and below
each individual’s own average levels of each construct within

specific months of assessment; the bottom half of Fig. 1B).
This allowed the associations predicted by the model to be
tested both at the between-person level (associations between
stable and more chronic levels of the constructs spanning
the full 6 months of the study) and at the within-person level
(examining associations among residual shifts in the vari-
ous constructs within specific waves of assessment, focusing
on more acute links). Although not shown in Fig. 1B, each
construct was allowed to correlate with the other constructs
within its own class (e.g., sexual functioning variables corre-
lating with one another, romantic functioning variables corre-
lating with one another), focusing the analyses on the predic-
tive associations between classes of constructs. In addition,
dichotomous variables coding parent status and employment
status were included as level 2 controls predicting all other
variables to control for their possible effects. The final model
was fully saturated and therefore yielded perfect fit. As stand-
ardized path coefficients are not available in multilevel mod-
eling, the variables were standardized at level 1 (i.e., across
all participants and across all waves) prior to running the
analyses to obtain rough approximations of standardized path
coefficients. As bootstrapping is not available within multi-
level modeling in Mplus, indirect paths were tested using the
Rmediation online package (Tofighi & MacKinnon, 2011)
to estimate their asymmetric confidence intervals. Given the
size of our sample and the sheer number of paths estimated,
we focused our results narrative on the paths that were (1)
significant at p < 0.01 and (2) had path coefficients with abso-
lute values >0.10. This helped to ensure that the paths being
interpreted accounted for greater amounts of predictive vari-
ance and were more likely to replicate in future samples. The
model was run in Mplus 7.2 using full information maximum
likelihood (FIML) estimation to handle missing data.

Results
Characteristics of the Sample

Stress and Individual Functioning in the Sample As seen
in Table 2, on average respondents reported feeling somewhat
worried/stressed about their own health, the health of loved
ones, and the risk of contracting COVID-19 along with mod-
erate levels of stress from social isolation across the 6 months
of the study. Consistent with this, although the respondents
typically reported minimal to mild levels of depressive symp-
toms (73% minimal, 14% mild), 7% of the PHQ-9 scores at
baseline suggested moderate depressive symptoms and 6%
suggested severe, indicating that the study captured a range of
psychological distress occurring at the start of the pandemic.
Correspondingly, on average respondents reported only mod-
erate levels of vitality, typically only feeling only somewhat
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energized and vital each day during the early stages of the
pandemic.

Sexual and Romantic Functioning in the Sample. On
average, respondents also reported fairly moderate levels of
sexual functioning, typically reporting feeling only somewhat
satisfied with their sex lives with their partners, experiencing
mild to moderate difficulties with orgasms, and moderate
sex drives across the first 6 months of the pandemic in the
US. Consistent with previous findings suggesting consist-
ent gender differences on achieving orgasms (e.g., Freder-
ick et al., 2018; Laumann et al., 2000) and sex drive (e.g.,
Baumeister et al., 2001) but failing to identify gender dif-
ferences on sexual satisfaction (e.g., Shaw & Rogge, 2016),
women in the current sample reported greater difficulties
with orgasms across time than men (Mo =2.8, M., =2.1,
d=0.47,1(2978)=12.1, p<0.001) and lower sex drives
across time than men (M., =3.0, M., =4.0, d=-0.72,
1(2747)=-17.9, p<0.001), but failed to demonstrate sig-
nificant differences from men on sexual satisfaction across
time (M yomen=17.5, M., =16.9, d=0.06, 1(2696)=1.6,
ns). Turning to the quality of their romantic relationships, on
average respondents were fairly happy in their relationships,
with satisfaction scores on the upper range of that measure.
However, there was also quite a bit of variability in relation-
ship satisfaction, with nearly a quarter of the respondents
(24%) experiencing meaningful levels of relationship dis-
satisfaction (i.e., CSI-4 scores falling below the established
cut score; see Funk & Rogge, 2007). Consistent with this,
on average respondents reported low to moderate levels of
irritability within their relationships across the first 6 months
of the pandemic, typically getting a little to somewhat cranky
and irritated with one another and doing a fairly good job of
telling their loved ones how much they cared. Taken together,
these results suggest that the current study captured a diverse
sample of US adults in reasonably long-term relationships,
who varied in their levels of sexual, romantic, and individ-
ual functioning across the first 6 months of the COVID-19
pandemic. As seen in the bivariate correlations presented in
Table 2, the various constructs examined in the current study
demonstrated low to moderate associations with one another
in the expected directions across time, suggesting appropri-
ate levels of collinearity to support the planned multivariate
analyses.

Multilevel SEM Results

Structure of the Model Following current guidelines
(Preacher et al., 2010), we evaluated the proposed media-
tional model within a multilevel framework: (1) at the level
of stable between-person differences across the 6 months
of the study (i.e., level 2 latent variables representing aver-
age levels of each construct for each individual across the
study), and (2) at the level of within-person fluctuations in the

@ Springer

constructs within specific waves of assessment (i.e., level 1
observed variables representing fluctuations above and below
each individual’s own average levels of each construct within
specific months). This not only allowed us to appropriately
model the nested nature of our data (i.e., repeated observa-
tions within individuals), but also allowed us to distinguish
those two sources of predictive associations. As parent status
and employment status could have affected multiple systems
within relationships during the pandemic, we included those
as controls at level 2 in all models tested to help ensure that
the results observed were not driven by those demographic
variables.

Establishing Generalizability of the Findings To ensure
that the results presented would generalize across distinct
demographic groups, we first ran a series of multigroup mod-
els evaluating race, age, gender, sexual orientation, relation-
ship stage, and cohabitation status as possible moderators.
Within each of these analyses, we would run the model in
a set of demographic groups, constraining the paths in the
model to be identical across the groups. A significant lack
of fit in one of these models would have suggested that the
results meaningfully differed across that set of demographic
groups, thereby identifying a significant moderator. However,
as shown in Table 3, these multigroup models demonstrated
excellent levels of fit when constrained across the various
demographic groups tested, failing to identify significant
moderation and suggesting that the results of the model gen-
eralized across those groups. These findings specifically sug-
gest that race, age, gender, sexual orientation, relationship
stage, and cohabitation status did not serve as confounding
variables underlying the current results. Given these findings,
the remainder of the results focused on a model estimated
across the entire sample. As that model was fully saturated,
it gave perfect fit.

Level 2 Prediction Linking Stable Levels of the Con-
structs across 6 Months Table 4 presents the path coef-
ficients examining the proposed mediation model at level
2, and Figs. 2A, 2B, and 2C present the most robust paths
emerging from that level of the model (whereas Table 5 pre-
sents the level 1 findings). The latent variables created at this
level (represented by ovals in the figures) were created from
the repeated observations of each construct (modeled at level
1 and represented by squares as they represent observed vari-
ables). As aresult, those level 2 latent variables represent the
stable levels of each construct for each participant across the
entire 6 months of the study (i.e., the shared variance across
all of those observations, effectively each participant’s aver-
age on that measure across all waves). As seen in Fig. 2B,
higher average levels of stress due to social isolation during
the first 6 months of the pandemic were linked to greater
average irritability with romantic partners, greater average
depressive symptoms, and lower average levels of vitality
across those 6 months. Similarly, higher average levels of
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Table 3 Fit statistics for multigroup models evaluating possible moderators of the model by constraining the effects to be identical across groups

2

Groups being compared in constrained Free Param X RMSEA CFI SRMR
multigroup analyses
Est df p Within Between
White vs. Non-White 200 146.85 90 .0001 .016 .984 .079 .050
18-24yo vs. 25-35yo vs. 36-80yo 255 214.671 180 .0395 .011 990 .042 .067
Identifying as Men vs. Women 200 145.927 90 .0002 .016 984 .032 .049
Heterosexual vs. Non-Heterosexual 200 138.921 90 .0007 .015 986 .025 .052
Committed vs. Long-term Committed 255 235.701 180 .0033 .014 985 .043 .059
vs. Engaged/Married
Living together vs. Living apart 200 114.498 90 .0417 .011 993 .030 .047

These models were run in Mplus 7.11 and constrained the paths between constructs in the multilevel model to be identical across groups. The fit
indices for the unconstrained multigroup models are not shown as those models were fully saturated and therefore gave perfect fit. yo=years old

COVID-19 related stress were linked to greater average dif-
ficulties with orgasms, greater average depressive symptoms,
and lower average levels of vitality. Taken together, these
results support Hypothesis 1 and highlight challenges to
sexual, romantic and individual functioning across the first
6 months of the pandemic. Unexpectedly, higher average
levels of COVID-109 stress across the 6 months of the study
were also linked to greater average levels of communicating
affection to loved ones across that time period, suggesting
that the risk of contracting COVID-19 or losing a loved one
might have helped individuals to reprioritize their close rela-
tionships and reach out to those they love.

Indirect Paths at Level 2 As show/n in Fig. 2C and the
top half of Table 6, a number of significant indirect paths
emerged supporting the proposed model, and more specifi-
cally Hypotheses 2, 3, and 4. Thus, average levels of COVID-
19 related health stress across the 6 months of the study were
indirectly linked to greater average irritation with a roman-
tic partner and greater average depressive symptoms via the
higher average levels of difficulties with orgasms they pre-
dicted across the study (supporting Hypothesis 4). In contrast,
the direct links between average levels of COVID-19 stress
across the 6 months and poorer average individual function-
ing across that time interval were significantly weakened by
average levels of COVID-19 stress predicting greater aver-
age levels of communicating affection to loved ones, which
in turn predicted lower average depressive symptoms and
higher average levels of vitality. Finally, the results suggested
that average levels of sexual satisfaction might have served
as a source of resilience during the 6 months of the study,
as they predicted greater average relationship satisfaction
and greater average communication of affection (support-
ing Hypothesis 2), which in turn predicted greater average
vitality and fewer average depressive symptoms (supporting
Hypothesis 3), even after controlling for the impact of aver-
age levels of COVID-19 related stressors across the study.

@ Springer

Level 1 Prediction Linking Within-Person Change in
the Constructs Table 5 presents the path coefficients exam-
ining the proposed mediation model at level 1, and Figs. 2D,
2E, and 2F present the most robust paths emerging from that
level of the model. As seen in Fig. 2E, shifts above individu-
als’ own average levels of social isolation stress (resulting
from COVID-19 social isolation measures) within specific
months of assessment predicted corresponding eleva-
tions in irritability with a romantic partner and depressive
symptoms, and corresponding drops in sexual satisfaction
and vitality within those same months. Thus, shifts in that
form of COVID-19 related stress from month to month were
linked to corresponding shifts in sexual, romantic, and indi-
vidual functioning in those same months, offering support
for Hypothesis 1.

Indirect Paths at Level 1 As shown in Fig. 2F and the
bottom portion of Table 6, a number of significant indirect
paths emerged at level 1 supporting the proposed model
and Hypothesis 4. Thus, elevations in social isolation
stress above individuals’ own average levels within specific
months of assessment predicted corresponding individual
elevations in irritation with partners in those same months
by predicting corresponding drops in sexual satisfaction
(Hypothesis 1), which in turn predicted stronger eleva-
tions in irritation with partners (Hypothesis 2). Similarly,
the direct link between elevations in social isolation stress
within specific months and corresponding drops in vitality
in those same months was intensified by predicting corre-
sponding drops in sexual satisfaction (Hypothesis 2), which
in turn predicted further drops in vitality in those same
months. Finally, two indirect paths emerged supporting
both shifts in sexual functioning and shifts in romantic
functioning as sequential mediators of the links between
elevations in social isolation stress, and corresponding
elevations in depressive symptoms and drops in vitality
within specific months. Thus, elevations in social isola-
tion stress within specific months predicted corresponding
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Table 4 (continued)

(5

Path coefficients

Variable being predicted

Stage of model

Path coefficients

Variable being predicted

Stage of modeL

Springer

Type of predictor variables

Type of predictor variables

SE

Specific predictors

SE

Specific predictors

.031
<.001

.040
050
.050

.086
221
.105

Sex drive

Predicting communicating affection

Difficulties with orgasms

With sexual functioning

.038

Sexual satisfaction

327
.649
<.001

.040
.047
042

.039
—.022

Sex drive

With COVID-19 related stressors

COVID-19 stress

Difficulties with orgasms

<.001
<.001

053
057

337
296

223

Sexual satisfaction

Social isolation
‘With controls

With COVID-19 related stressors

COVID-19 stress

.009

115

047
.054

125
.085

195
851

.078

.076

.101

.014

Employed vs. Unemployed

Social isolation
With controls

Parent vs. non-parent

.871
352

.083
.079

.013
.073

Employed vs. Unemployed

Parent vs. non-parent

drops in sexual satisfaction (Hypothesis 1), which in turn
predicted drops in relationship satisfaction (Hypothesis 2),
which then predicted corresponding elevations in depres-
sive symptoms and drops in vitality (Hypothesis 3) in those
same months.

Although the model demonstrated invariance across gen-
der of respondent (failing to identify gender as a significant
confound), we ran secondary analyses including gender as
an additional level 2 control. This allowed us to rule out the
possibility that some of our results might have been driven by
simple gender differences. Consistent with the model invari-
ance across gender, the paths presented in Tables 4 and 5 and
in Fig. 2 remained essentially unchanged, even after control-
ling for gender of respondent. Thus, the secondary analysis
suggested that the current results were not only invariant
across men and women but remained consistent even after
controlling for mild gender differences.

Discussion

The current study sought to integrate key findings from the
fields of individual psychopathology, research on sexual
health, marital and couples research, and positive psychol-
ogy by drawing key indicators from each of those fields into
a large and comprehensive model. The primary goal of the
study was therefore to draw upon those rich empirical tradi-
tions to develop a more nuanced understanding of precisely
how the pandemic might have impacted sexual health, rela-
tionship health, and individual distress and well-being. The
study applied Family Systems Theory (Broderick, 1993;
Minuchin, 1985) as a conceptual framework to enrich our
understanding of how the COVID-19 pandemic and the
associated public health measures employed to flatten the
curve (e.g., lockdowns, school and business closures, social
distancing measures) might have impacted the lives of indi-
viduals in the US. Multilevel analyses in multi-wave data col-
lected from a large online sample during the first 7-8 months
of the pandemic in the US supported the proposed media-
tion at the level of within-person change across time. Thus,
elevations in COVID-19 stress within specific months pre-
dicted corresponding drops in sexual functioning, which in
turn predicted corresponding drops in romantic functioning,
which in turn predicted corresponding drops in individual
well-being. These findings highlight how the individual,
sexual, and relationship systems are interconnected across
time, such that disruptions in one system from an external
stress (like a global health crisis) will likely spill over into
other systems. In contrast, at the level of between-person
differences, stable levels of sexual and relationship satisfac-
tion across the 6 months of the study were unassociated with
stable levels of COVID-19 stressors, representing sources of
resilience that promoted well-being across the early stages of
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Fig.2 Results of the MSEM mediation models. Note: Rectangles
refer to specific monthly assessments of each variable within the
study (level 1) whereas ovals refer to latent variables representing
participants’ average levels of each variable across the study (level 2).

the COVID-19 pandemic in the US. Extending those positive
results, stable levels of stress from social isolation predicted
stably higher amounts of communicating affection to one’s
loved ones, suggesting that individuals tend to reach out to
those they love and strengthen those connections in the face
of a massive world-wide crisis. Finally, stable difficulties
with orgasms were linked to stably higher levels of irritability
with partners and depressive symptoms, representing a key
risk factor. Multigroup analyses suggested that the findings
generalized across gender, age, race/ethnicity, sexual orien-
tation, relationship stage, and cohabitation groups. Taken
as a set, these findings underscored the critical nature of
sexual and romantic functioning in the lives of individuals,
highlighting potential sources of resilience/risk at the level
of stable between-subject differences (e.g., stable levels of
sexual and relationship satisfaction, and stable difficulties
with orgasms), and potential warning signs and treatment
targets on a monthly basis (e.g., sudden spikes in the stress

(D) All paths linking change within individuals over time
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Only paths significant at<.01 and with absolute estimates>.10 are
shown, focusing on the robust effects most likely to replicate in future
work and accounting for more predictive variance

of social isolation, sudden drops in current sexual and/or
relationship functioning). Thus, these findings offer relevant
insights for clinicians and therapists working with individu-
als and couples during periods of acute stress like the global
health crisis brought on by the COVID-19 pandemic.

Implications

Family Systems Theory Offers an Effective Conceptual
Framework The current study represents an early attempt
to apply the broader family systems framework to romantic
relationships which may or may not include children. As the
romantic dyad is already recognized as a key system within
the larger family unit, we would posit that this application
of family systems theory is simply focusing in on aspects
of that theory that are relevant to childfree family units, as
well as to romantic dyads before they start having children.
Even without a child in the home, romantic couples can be

@ Springer



Archives of Sexual Behavior (2022) 51:247-271

262

uon
yeo (430 €L0" — -ogjshies [enxag 100° S€0° wr uonejosl [e1oog
swse3I0
Lo 610° £e0’ M sanmoyiIqg SLY LED 900" — $sans 6[-AIAOD
ST 820 £€e0" — 9ALIp X3§ SI0SSa1S pajeal 6[-AIAOD UM
uon
Suruonodun, [enxag WIM 100" > €€0° €0C— -OeJSnes [enxsg
uonoey swisesI0
100° €€0° TIT—  -snes digsuoneay 9¢9° Y40 (410 Y sanmoyqg
J00p3€
¥90° S0’ 9%0' —  Sunesmunwwo) LeY 620 80" — 9ALIp X3§
Jouyred
S00° 920’ eLO’ M uoneLLf Suruonosun,j [enxog WIM
Suruonoun,] onuLWOY YIIAL Touyred yim uone)ILIIT SUnOIpaId
swoydwAg aarssardoq Sunorpaig Suruonouny onuRWOY
100" > ST0° S0T— UONE[OST [BID0S 100" > 920° LTI — uonejost [e1oog
860’ (430 190" —  ssams 61-AIAOD 000°T 820 000 $sa1s 61-AIAOD
SI0ssals paje[al 61-AIAOD UMM SI0ssams paje[al 61-AIAOD UMM
uon
100" > 0€0° €It -oeJspes [enxas uonoejsnes renxas Sunorpaid
suwise310
yeoL o 800" — A sanmoyIqg €L6 €e0’ 100" — uonejost [e150g
€00’ 8¢0° {0} SALIp X3§ 0 1€0° €90 $sa1s 61-AIAOD
Surtuonouny [enxaS YA SI10SSa1S PAIR[AI 61-AIAOD UMM
uonoey
100" > €€0° 9¢T*  -snes diysuoneay SWISLSIO YIIM SON[NOYIIP SundIpaId
1005
410 veo 650 Suneosrunuwo) 800° (44 650" — UONBOSI [B100S
Jouyred
LOS yeo 910" — Pim uoneILL] 660 8¢0 LY0 —  SSams 61-dIAOD
Sumuonouny dNUBWOT YIA SI10SSa1S PAR[AI 61-AIAOD UMM
Ayreia Sunorpaid QATIP Xas SunoIpaid
Suruonouny [enpraipuy Suruonouny [enxas
s g  s1ojo1paxd oyroadg d s g  s1ojo1paxd oyroadg
SO[qeLIeA SO[qeLIEA
10301paxd jo odA], 10301paxd jo adAj,
payorpaxd payorpaxd
Sureq o[qerIEA Sureq o[qerIEA
SJUAIOJI0)D) Yred [opou jo a5e1g SJUSIOII00 YIed [opou jo a3e1g

orduwres [[nJ 9y} Ul UNI [OPOW NS [QAS[NNW [BUY Y) JO SINSA (UOSIOJ-UIYIIA) | [9AT §3|qel

pringer

Qs



263

Archives of Sexual Behavior (2022) 51:247-271

1 10951od 9ABS 11 ‘pajeInies A[[nJ Sem [opow ) S “SIom arming ur esrdar 0y A[oNI] Isow $310942 1snqol oy WSIYSy 03
PapIOq U23q dABY ()]"() < SSIBWNSS 9IN[0SqE YIIM Pue [()'()> Je JUBOYIUSIS SJUSIOLJR00 Yied “(swr) ssoroe suonenjony uosiod-uryyim Sunuasardor £qaxoyy syjuowr oyroads uTy)im S[oAd] oSeIoAe s e
-NPIAIPUI OB MO[2q PUE SAOQE SIIYS *9°T) SYIUOW JYI1oads Ul S[enpIAIPUT UNIIM INO00 Jey) SIONISU0d dy) Ul s)Iys Suowre syur] 9ano1paid oy judsardal [opowt [euy o) Jo SSUIpUY | [9AJ] 9SAY],

800° (40 650" — UONB[OSI [BI00S
00 LTO 80 Ssans 61-AIAOD
SI0SSa1s paje[al 6[-AIAOD UMM
uon
100" > peo” €I -Ogjshes [enxag
swise31o
1594 120 910} s sanmoyIqg
€60’ LTO o0 SALIp X3S
Suruonoun,] [enxas YPIAM
uonoejsnes diysuonear Sunorpaid
S1e 0c0 00 uonejost [e1o0g
600 540} $90° $sans 61-AIAOD
SI0ssans paje[al 61-AIAOD UMM
uon
00 0€0 £60° -JBjshes [enxog
suwise310
ecr (40} €£e0’ PIm sanmoyIq
100" > L0’ 0€T Uone[ost [0S L00 8¢0 YLO SALIp X3F
100° 8¢0° 960’ $Sans 61-AIAOD Sutuonouny [enxag YIAM
S10SSaMS PAR[AI §1-AIAOD UMM uonodYe SUNEdIUNWWOd JUNJIpald
d s g  s1oyo1paxd oyroadg d s g  s10yo1paxd oyroadg

SIUQIOLR0)) yed

SO[qeLIeA
10301pard jo adAjJ,

pajorpaxd

Sureq o[qerIeA

[epou jo a5e1S

SIUQIOLJO00 Yied

SO[qeLIeA
10301paxd jo adAjJ,

pajorpaxd

Sureq o[qerIeA

[epou jo a5e1S

(ponunuoo) g sjqey

pringer

a's



264

Archives of Sexual Behavior (2022) 51:247-271

Table 6 Indirect paths suggested by the results

Level of the model 95% CI
Predictor Mediator Outcome or Mediator 2 Outcome est LL UL

Indirect associations among stable, between-person differences
COVID-19 stress = Orgasm difficulties =  [Irritation with partner .033 011 .063
COVID-19 stress = Orgasm difficulties =  Depressive symptoms 036  .013 .067
COVID-19 stress = Communication of affection ~ =»  Depressive symptoms -.017 -036 -.003
COVID-19 stress = Communication of affection ~ =»  Vitality .028 .007  .053
Sexual satisfaction = Communication of affection ~ =»  Depressive symptoms -031 -054 -012
Sexual satisfaction = Communication of affection ~ =»  Vitality 049 026 .077
Sexual satisfaction = Relationship satisfaction =  Vitality 143 .048 239

Indirect associations among within-individuals shifts in specific months
Social isolation stress ~ =»  Sexual satisfaction =  Irritation with partner .026 .014  .040
Social isolation stress ~ =»  Sexual satisfaction = Vitality -.014 -025 -.006
Social isolation stress ~ =»  Sexual satisfaction =  Relationship satisfaction -052 -076 -.031
Social isolation stress ~ =»  Sexual satisfaction = Relationship satisfaction ~ =» Depressive symptoms ~ .006  .002  .011
Social isolation stress  =»  Sexual satisfaction =  Relationship satisfaction =  Vitality -007 -012 -.003

Asymmetric confidence intervals for the indirect effects were estimated using the Rmediation online tool (Tofigi & MacKinnon, 2011).

Rel =relationship;

conceptualized as business partners, roommates, lovers, close
friends and confidants. We would argue that from a fam-
ily systems lens, each of those represent potentially distinct
systems within the larger relationship. Consistent with the
current findings and previous work supporting the spillover
hypothesis (e.g., Sturge-Apple et al., 2006), disruptions or
conflict within one of those systems can rapidly influence
couples’ functioning in other systems. For example, conflict
in the bedroom (i.e., poorer sexual functioning) could spillo-
ver into conflict over chores (affecting the roommate sys-
tem), and drops in the support a couple provides one another
(affecting the friendship system). The current study applied
Family Systems Theory by examining sexual, romantic,
and individual functioning as key systems within primary
relationships. Consistent with Family Systems theory, the
results suggested that external stressors from the COVID-
19 pandemic indeed impacted all three of those systems
across time, and suggested possible mechanistic paths for
how those systems were interrelated. Future work in couples
could therefore extend the current findings by using Family
Systems theory as a conceptual framework for modeling the
inter-relatedness of various dyadic processes.

There are Different Forms of COVID-19 Related Stress
Although the two forms of COVID-19 related stress exam-
ined in the current study (i.e., COVID-19 concerns and social
isolation stress) are by no means the only forms of stress indi-
viduals experienced during the pandemic, distinct patterns
of results emerged for these two forms of stress. Specifically,
COVID-19 related health concerns were significantly predic-
tive at a between-person level across the 6 months. Greater
overall levels of COVID-19 concerns across the 6 months
predicted poorer sexual functioning (i.e., more orgasmic diffi-
culties), poorer romantic functioning (i.e., greater irritability
with partner), and poorer individual functioning (i.e., more
depressive symptoms, lower vitality) across the 6 months.
These findings are consistent with previous research indicat-
ing chronic health stress to be linked to greater depressive
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symptoms (e.g., Dalton et al., 2016) even 2 to 5 years later
(e.g., Raposa et al., 2014), highlighting the broader links
between external stress and lowered relationship function-
ing (see Randall & Bodenmann, 2017 for a review) and
suggesting that higher COVID-19 related stress is linked to
lower vitality (e.g., Peltz et al., 2020), less frequent sexual
activity and affection (e.g., Luetke et al., 2020), and lower
sexual satisfaction (e.g., Schmid et al., 2021). It is notable
that after controlling for stable levels of COVID-19 related
stress across the 6 months of the study, shifts in COVID-19
concerns within individuals within specific months failed to
emerge as a significant predictor of corresponding shifts in
sexual, romantic, or individual functioning. This begins to
suggest that the COVID-19 health concerns assessed in the
current study might reflect more chronic and stable concerns
(e.g., COPD, diabetes, or some other comorbidity in oneself
or in a loved one) which would be likely to impact an indi-
vidual’s reactions to the pandemic in a more global manner,
raising the personal relevance of the pandemic throughout
the 6 months.

In contrast, current findings suggested that the stress asso-
ciated with the social isolation impacted individuals both in
its stable between-person differences across the 6 months, as
well as through within-person fluctuations in specific months
of the pandemic. Thus, this form of COVID-19 related stress
demonstrated both stable trait-like properties (i.e., predic-
tive between-person differences), as well as dynamic state-
like properties (i.e., predictive within-person change across
time), highlighting how both forms of differences helped to
shape sexual, romantic, and individual functioning across the
first 6—7 months of the pandemic in the US. These findings
are consistent with previous research suggesting that greater
social isolation during the COVID-19 pandemic is linked to
lower vitality and psychological adjustment (e.g., Arslan,
2021), and greater strain on family relationships (e.g., Evans
et al., 2020).
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Extending these patterns beyond the context of the cur-
rent pandemic, previous work has linked social isolation and
social disconnectedness to poorer individual and relationship
health, specifically demonstrating social isolation to predict
not only greater depressive symptoms or diagnoses (e.g.,
Ge et al., 2017; Matthews et al., 2016; Suwinyattichaiporn
& Johnson, 2020) and lower vitality (e.g., van Steenbergen
et al., 2015), but also greater physical and verbal aggression
towards a romantic partner (e.g., Stets, 1991). To that effect,
arandomized clinical trial investigating the effectiveness of a
social isolation prevention program for older adults has indi-
cated a significant increase in life satisfaction 1 and 6 months
post-program among those who received treatment, whereas
those within the control group saw no change (Saito et al.,
2012). The current study therefore builds on previous find-
ings not only by demonstrating the impact of COVID-19
related social isolation on sexual and romantic functioning,
and by highlighting sexual and romantic functioning as pos-
sible mechanisms, but also by distinguishing the between-
person and within-person associations of social isolation.

Exploring Other Forms of COVID-19 Related Stress.
Although the two forms of COVID-19 related stress exam-
ined in the current study yielded distinct and meaningful
results, future work could extend the current findings by
examining additional forms of stress that individuals might
experience during a pandemic. For example, it could also be
useful to examine how financial/employment instability or
the stress of new parenting demands impacted various forms
of interpersonal and individual functioning during the pan-
demic. The current results begin to suggest that those alterna-
tive forms of stress could very likely offer their own predic-
tive patterns within the Family Systems Theory framework.

Sexual and Relationship Satisfaction Emerged as Key
Mechanisms. At the within-person level, sexual satisfac-
tion and relationship satisfaction significantly mediated the
association between social isolation stress and individual
functioning. Spikes in social isolation stress shaped corre-
sponding decreases in sexual satisfaction and relationship
satisfaction, which then let to more depressive symptoms
and lower vitality. Thus, the adverse impact of social isola-
tion on sexual and romantic functioning served to intensify
the direct associations between social isolation stress and
poorer individual functioning. These findings are consist-
ent with spillover effects (e.g., Sturge-Apple et al., 2006) as
conceptualized within Family Systems Theory (Broderick,
1993; Minuchin, 1985) as well as other research indicating
links between greater sexual functioning and mental health
(e.g., Costa & Brody, 2012; Levin, 2007; Palmore, 1982).
The current findings build on previous research by examin-
ing associations between acute stress, sexual functioning,
relationship functioning, and individual well-being within
a broader multivariate, conceptual framework evaluated
across time. This allowed us to directly model modeling how

pandemic-related stress adversely impacted individual well-
being through a cascade of lower sexual satisfaction and cor-
respondingly lower relationship satisfaction. These findings
may illuminate possible points of intervention, as the results
suggested that partnered individuals with robust levels of
sexual and relationship satisfaction would have experienced
some protection from the adverse impact of social isolation
stress across time via the direct and indirect links from those
mechanisms to individual outcomes.

Stable Difficulties with Orgasms as a Mechanism.
Higher chronic levels of COVID-19 stress across the
6 months of the study were directly linked to higher chronic
levels of irritability within relationships. That association
was also strengthened by chronic COVID-19 stress predict-
ing chronic difficulties with orgasms, which in turn predicted
greater irritability across the 6 months of the study. Thus,
stable between-person differences in orgasm difficulties
served as a potential mechanism more tightly linking those
variables. These findings are consistent with previous work
indicating that sexual dysfunctions have been linked to nega-
tive conflict in relationships (e.g., Metz & Epstein, 2002).
Extending these quantitative findings, qualitative analyses
of interviews of 20 Iranian women highlighted conflict and
annoyance with a partner as key obstacles to reaching orgasm
during sexual activity (Nekoolaltak et al., 2017). Those quali-
tative findings dovetail the current findings, suggesting that
the links between orgasm difficulties and irritability within
relationships might be transactional in nature, reciprocally
influencing one another across time. The current findings
further suggested that chronic levels of orgasm difficulties
across the 6 months served to intensify the direct associa-
tion between higher chronic COVID-19 stress and greater
depressive symptoms across the 6 months of the study. This is
consistent with previous findings linking orgasm difficulties
to greater depressive symptoms (e.g., Castellini et al., 2010;
Forbes et al., 2016; Shifren et al., 2008). The current study
contextualizes those previous findings within the Family Sys-
tems Theory, helping to highlight the potential mediating
roles of difficulties with orgasms.

Sexual Satisfaction as a Source of Resilience. One of the
strongest indirect paths to emerge in the model was at level
2 (the level of stable between-person differences on average
levels of each construct across the 6 months of the study) and
involved sexual satisfaction as a predictor. Contrary to our
expectations, stable levels of COVID-19 related stress across
the first 6 months of the pandemic in the United States were
not significantly predictive of corresponding stable levels of
sexual satisfaction. This would suggest that at an aggregate
level (i.e., across all partnered participants) individuals’ over-
all levels of sexual satisfaction were on average unaffected by
COVID-109 related stress. These results are consistent with
the mixed findings concerning the impact of the COVID-19
pandemic on sexual health (e.g., Panzeri et al., 2020). They
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suggest that for individuals in relationships with high levels
of sexual functioning, their sexual health could serve as a
source of resilience whereas for individuals in relationships
with low levels of sexual functioning, their sexual difficul-
ties could serve as a source of risk. Consistent with this,
stably high levels of sexual satisfaction across the six months
of the study were not only directly predictive of higher sta-
ble levels of vitality, but were also strongly linked to higher
stable levels of relationship satisfaction, which in turn pre-
dicted even higher vitality across the first six months of the
pandemic. Thus, sexual satisfaction emerged as a key factor
fueling well-being in the first six months of the COVID-19
pandemic, highlighting its key roles in individual health and
well-being (e.g., Costa & Brody, 2012; Levin, 2007; Palmore,
1982).

Communicating Affection as a Source of Resilience. An
unexpected finding emerged suggesting that stable between-
person differences in COVID-19 health concern stress across
the 6 months predicted greater stable levels of communi-
cating affection to loved ones across those 6 months. Thus,
fears over contracting COVID-19 and potentially getting sick
themselves or losing loved ones seemed to help individuals
prioritize their close relationships, spurring them on to share
their love and affection with the people around them. These
findings are consistent with the literature suggesting that
connection with others is a fundamental human need (e.g.,
Baumeister & Leary, 1995) and that individuals are driven
to affiliate (i.e., tend and befriend others) under conditions of
stress (e.g., Taylor, 2002, 2006). In fact, the communication
of affection has been shown to be an effective coping mecha-
nism as it has been shown to help buffer couples from the
strain of a new child on their romantic relationships (Shapiro
et al., 2000). The current findings are also consistent with
recent theoretical assertions (based on applying the Family
Systems Theory to the pandemic) that adaptive relationship
processes could likely buffer the link between pandemic
stress and well-being (Pietromonaco & Overall, 2021). The
current study therefore builds on previous work by demon-
strating affiliation (via the communication of affection) as an
effective coping mechanism during the COVID-19 pandemic.

Limitations and Future Directions

The current study builds on a body of predominantly cross-
sectional work by analyzing longitudinal data collected from
a robust sample during a critical time in history, while the
COVID-19 pandemic began to spread through the United
States. By drawing key constructs from multiple fields of
study (individual psychopathology, positive psychology,
sexual health, and couples and marital research) and inte-
grating them within a Family Systems Theory framework, the
current study also sought to provide a more nuanced under-
standing of the impact of the COVID-19 pandemic on the

@ Springer

lives of individuals in the US. The results underscored the
importance of sexual and romantic functioning as potential
mechanisms linking COVID-19 related stress to individual
well-being, thereby highlighting potential sources of resil-
ience and risk.

Despite these strengths, a number of issues limit the cur-
rent findings. First, the current data was analyzed in a sam-
ple predominantly made up of white individuals and women.
Although our large sample size provided 419 men and 231
non-white individuals, future studies with more diverse sam-
ples are needed to explore the generalizability of the current
findings. Second, the study relied solely on self-report data,
raising concerns of responses being limited by: possible lack
of insight (i.e., being unaware or out of touch with one’s own
behavior and/or internal experiences and therefore having a
difficult time accurately completing self-report scales), poten-
tial reporting biases, and social desirability. To address this,
future studies could collect data from multiple informants (i.e.,
including data from participants’ friends, family members, and/
or romantic partners), collect observational data, and assess
possible response biases to ensure the results remain consist-
ent when such limitations are addressed. Extending this point,
although social desirability has been shown to be somewhat
less of a problem for survey data collected online (Richman
etal., 1999), the current study did not specifically assess levels
of socially desirable responding. Thus, future studies could
examine this as a possible source of additional variance in mod-
els of functioning during pandemics. Third, the current sam-
ple consisted of data from only one partner from each couple,
providing a one-sided perspective on each relationship. Future
research would benefit from collecting data from both roman-
tic partners, providing a more balanced view of the relation-
ships and enabling dyadic analyses. Fourth, although this study
examined two specific forms of COVID-19 related stress, the
pandemic and associated public health measures created a wide
range of chaos and upheaval to daily life across the globe. Thus,
future work could extend these findings and the Family Systems
Theory by examining other sources of stress and upheaval as
potential predictors. Fifth, recruitment for the current study
just as the pandemic was beginning to draw national attention
in the United States and as a result, the study did not include a
truly pre-pandemic baseline for a majority of the participants
and the baseline survey did not include measures of COVID-19
related stress. Thus, although the current findings speak to how
the constructs examined fluctuated in response to one another
across time during a pandemic, they do not provide insights
on how those dynamics might have changed in comparison to
pre-pandemic functioning. Future work could seek to examine
components of this same model once the pandemic has largely
resolved to determine the degree to which the associations
between various relationship systems (i.e., sexual, romantic,
and individual functioning) were specific to the context of the
pandemic or were more broadly representative of relationship
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dynamics. Sixth, although the study title, “The Finding Pleas-
ure in Sex Study” effectively communicated to prospective
participants the contents of the survey, that title could have
inadvertently encouraged the participation of people with
more sex-positive attitudes and with greater comfort discuss-
ing sexuality and sexual behavior. Balancing this concern, for a
majority of the respondents (i.e., those recruited after the mid-
March 2020 modification of the study), the bulleted list pre-
senting the details of the study immediately following that title
included a bullet referring to tracking the effects of COVID-19
across time: “Track the impact of COVID-19 on the lives of
individuals” thereby increasing the relevance of the study to
a broader range of individuals. Future work could explore the
current model using a less sexualized title to help reduce the
risk of biasing the sample. Extending that concern, the study
made use of a convenience sample, thereby introducing pos-
sible selection bias. Future work could use random sampling
techniques to help ensure the representativeness of the final
sample. Seventh, several of the measures used in the current
study were developed by the authors given the tight timeframe
for starting a COVID-19 focused project. Future work could
therefore extend research on this model and these hypotheses
by examining them using existing measures that are well vali-
dated within the current literature. Eighth, although the analy-
ses demonstrated reasonable model invariance across multiple
demographic groups and controlled for parent and employment
status as possible confounds, it is still likely that factors not
included in the current model might have also helped to shape
the sexual, romantic, and individual functioning of individu-
als during the first six months of the pandemic. Thus, future
work could extend the current findings by examining a broader
set of potential confounds. Extending that point, despite high-
lighting sexual functioning and romantic functioning as key
factors influencing the impact of the pandemic on people in
relationships, those are not the only possible sources of risk and
resilience for individuals. Thus, future work could extend the
current work by examining a broader set of risk/resilience fac-
tors including: (1) background factors and traits (e.g., sex posi-
tivity/erotophilia, trait negativity, optimism, grit, mindfulness,
psychological flexibility, adult attachment), (2) other relation-
ship subsystems (e.g., friendship/support/intimacy, business/
financial, roommate/chores/distribution of labor), and (3) other
external factors (e.g., work stress, conflict or stress within indi-
viduals’ extended family/friend network). Ninth, although over
600 respondents provided follow-up data, roughly 40% of our
baseline parents did not complete any follow-up surveys. This
level of attrition is not uncommon for online studies involv-
ing no monetary compensation (e.g., Daks et al., 2021) and
was likely due in part to the upheaval of the COVID-19 pan-
demic on the lives of individuals. Strengthening this concern,
although attrition analyses failed to find differences on levels
of income or vitality at baseline, those analyses suggested that
the respondents providing follow-up data were somewhat more

likely to be white, heterosexual, women, engaged/married, have
graduate degrees, and who were slightly older with slightly
fewer depressive symptoms. Thus, despite having roughly 1800
distinct longitudinal assessments from over 600 respondents
supporting our models (above and beyond the baseline assess-
ments from all respondents), future longitudinal studies could
extend the current study by seeking funding to help reduce
attrition, thereby ensuring that the subtle attrition differences
within the current study are not unduly influencing the results.
Tenth, although a majority of the sample were in fairly long-
term relationships (63% together for 3 + years, 71% together for
2 +years), 18% of the individuals had been in their relationships
for less than a year and 10% had been with their partners less
than 6 months, suggesting fairly high levels of heterogeneity
in the relationships represented in the sample. Fortunately, the
model results remained invariant across relationship stages and
across cohabiting vs non-cohabiting couples, suggesting that
the results generalized across the wide range of relationship
stages included in the study, thereby reducing concerns about
relationship heterogeneity. Future work could serve to replicate
the current findings by examining similar models within more
specific stages of romantic relationships. Despite these limita-
tions, the results offer compelling evidence suggesting sexual
and romantic functioning as buffering mediators between
COVID-19 related stress and poor individual functioning.

Conclusions

The current study drew an array of constructs from multi-
ple literatures, measured them in a large online sample on a
monthly basis across the first 7-8 months of the COVID-19
pandemic in the US, and then ran multilevel models to exam-
ine their associations across time within a Family Systems
Theory framework. At the level of stable between-person
differences across the study, the findings suggested that: (1)
individuals in rewarding relationships with satisfying sex
lives were likely to have made it through the first 6 months
of the pandemic with greater vitality and fewer depres-
sive symptoms (highlighting those variables as sources of
resilience), (2) stable levels of stress from social isolation
prompted individuals to express their love and affection for
the people closest to them (highlighting the need for social
connection), and (3) stable difficulties with orgasms were
linked to individuals being more irritable and cranky with
their partners across the 6 months of the study and experi-
encing greater depressive symptoms (highlighting that as a
source of risk). In contrast, at the level of dynamic change on
a month-to-month basis, the findings revealed how aspects
of sexual and romantic functioning might act as mecha-
nisms linking various forms of COVID-19 related stress to
individual well-being. Thus, although elevations in social
isolation stress within specific months demonstrated direct
links to drops individual functioning in those same months,
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that negative association was further reinforced by its links
to corresponding drops in sexual and relationship satisfac-
tion (highlighting key warning signs and potential points for
clinical intervention). Thus, these findings not only provide
a more nuanced understanding of the impact of COVID-19
related stress on individual functioning, but they also offer
relevant insights for clinicians and therapists working with
individuals and couples during periods of acute stress like
the COVID-19 pandemic.
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