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Abstract 
Background: The association between stress and sexuality, both of which are linked to health, is unclear. We examined the feasibility of an eco-
logical momentary assessment study including time-based and event-based measurements in this context (aim 1) and investigated concurrent 
and time-lagged bidirectional associations between subjective stress and sexual desire/arousal/activity in the daily lives of healthy individuals 
over 14 days (aim 2).
Purpose: The aim of this study was to gain insight into the interplay between stress and sexual experience and behavior while considering po-
tential gender differences.
Methods: Between May 2015 and January 2016, 59 heterosexual, healthy men and women in relationships (M = 23.66 years old, SD = 2.86, 
range: 18-30 years) rated subjective stress, sexual desire, and sexual arousal at 6 fixed timepoints daily as well as after sexual activity. 
Feasibility was investigated considering dropout rates, missing data, and representativeness of data. Data were analyzed using mixed-effects 
models.
Results: Higher subjective stress was associated with a lower likelihood of concurrent sexual desire and arousal, and occurrences of sexual 
desire and arousal were associated with lower concurrent subjective stress. Sexual desire and activity were associated with lower subsequent 
subjective stress, and the latter association was stronger in women than in men. Rates of dropout, missing data, and nonrepresentative data 
were low.
Conclusions: There appear to be bidirectional associations between higher subjective stress and a lower likelihood of concurrent sexual desire and 
arousal. Sexual desire and sexual activity seem to be associated with lower subsequent subjective stress. The study design appears to be feasible, 
although the generalizability of the findings is limited. Future studies might explore stress reduction interventions to promote sexual health.

Lay summary 
Stress and sexuality are closely linked, but how exactly stress and sexuality are associated, and whether men and women are different, remains 
unclear. In this study, 59 heterosexual, healthy men and women aged 18-30 who were in a relationship participated. Over 14 days, they rated their 
subjective stress, sexual desire, and sexual arousal at 6 fixed timepoints each day and whenever they had been sexually active. The results showed 
that when people experienced more stress at one timepoint, then they reported less sexual desire and arousal (and vice versa) at the same time. 
Over two subsequent timepoints, when people experience sexual desire and engage in sexual activities, they tend to experience lower stress 
levels afterward. The association between being sexually active and being less stressed was stronger in women than in men. Since the researchers 
examined relatively young and healthy individuals, their findings may not apply to everyone. Future research should investigate whether stress re-
duction interventions may be a potential way to promote sexual health, ultimately contributing to improved well-being and overall health.
Key words: ecological momentary assessment; sexual activity; sexual arousal; sexual desire; stress.

Stress is experienced in daily life by many people around the 
world and plays a fundamental role in our mental and physical 
health.1-3 It can be defined as “any type of change that causes 
physical, emotional or psychological strain,”4 involves an ac-
tivation of the sympathetic division of the autonomic nervous 

system (ANS),5 and studies have found gender differences in 
perceived stress, with women reporting higher levels than 
men.6,7 Stress is commonly believed to negatively impact 
sexuality. Considering the Dual Control Model,8,9 which pro-
poses that sexual arousal and sexual behavior depend on 

© The Author(s) 2025. Published by Oxford University Press on behalf of the Society of Behavioral Medicine.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For 
commercial re-use, please contact journals.permissions@oup.com.

Annals of Behavioral Medicine, 2025, 59, kaaf007
https://doi.org/10.1093/abm/kaaf007
Advance access publication 26 February 2025
Regular Article

https://orcid.org/0000-0002-4076-262X
https://orcid.org/0000-0002-9076-5490
https://orcid.org/0000-0002-5872-6600
https://orcid.org/0000-0002-2430-5090
mailto:urs.nater@univie.ac.at
mailto:urs.nater@univie.ac.at
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


2 ann. behav. med. (2025) 59:1–13

a balance between processes eliciting sexual response and 
processes suppressing sexual response, stress may be a rele-
vant factor in excitatory or inhibitory processes of sexual 
response. Sexuality can be described as “that aspect of the 
human condition, which is manifested as sexual desire or 
appetite, associated physiological response patterns, and be-
havior which leads to orgasm, or at least pleasurable arousal, 
often between two people, but not infrequently by an indi-
vidual alone” (Bancroft,10 p. 18). In particular, sexual desire 
has been described as a motivational state and sexual arousal 
as involving psychological and physiological processes during 
the sexual response11,12 and requiring a coordination of the 
sympathetic and parasympathetic divisions of the ANS.13 In 
an ongoing discussion, evidence suggests that it is difficult to 
differentiate between sexual desire and sexual arousal as they 
appear to overlap significantly.14 At the same time, sexual de-
sire and arousal still constitute distinct constructs15 and, thus, 
should be conceptualized as such,16 although the discussion 
appears to be ongoing.11 The authors of this paper carefully 
considered the ongoing discussion and since the constructs 
appear to be overlapping but not identical, they decided to 
distinguish between them in this study. Gender differences 
in sexual experiences and behavior may be small and only 
slightly higher in men, or might even be nonexistent, with 
the exception of frequency of masturbation, pornography, 
and casual sex, which seem to be reported more frequently 
in men compared to women.17 In the context of stress and 
sexuality, gender differences should be considered. Taylor et 
al.18 suggested that women and men may show different stress 
response strategies, with women being more likely to show 
a “tend-and-befriend” response and men the better-known 
“fight-or-flight” response to stress. In particular, a “tend-
and-befriend” stress response strategy describes “tending” 
to children and “befriending” people in a social group, while 
a “fight-or-flight” stress response strategy describes fighting 
or feeling a stressful situation.18 Thus, a “tend-and-befriend” 
stress response strategy may include sexuality as a way of 
bonding with a partner. Therefore, it seems logical to assume 
negative associations of stress with sexual experiences and be-
havior, as well as gender differences, although many questions 
remain unanswered.

Current knowledge on the sex-stress link
To date, cross-sectional studies on the relationship between 
stress and sexuality-related factors have yielded conflicting 
findings. For instance, some studies found associations be-
tween stress and lower levels of or problems with sexual de-
sire and arousal and less frequent sexual activity,19-23 while 
others found associations between stress and more frequent 
sexual desire and sexual activity.24 As a possible explanation 
for this latter finding, Morokoff and Gillilland24 suggested 
that sexual release may act as a potential coping mechanism, 
or that autonomic arousal due to stress might be misinter-
preted as sexual desire. In line with this, in a study exam-
ining why people engage in sexual activity, stress relief was 
one of the mentioned reasons.25 Similarly, longitudinal studies 
have found associations between stress and lower desire and 
less frequent sexual activities in women,26-28 while other find-
ings showed associations between stress and more frequent 
sexual intercourse in women29 and higher desire in men.26 
Daily diary studies showed associations between stress and 
less frequent same-day sexual activities in women,30 a higher 

probability of next-day sexual activity, with a stronger effect 
in men than in women,31 and less frequent next-day sexual 
activities in lesbian women.30 Vice versa, studies found asso-
ciations between sexual activities and lower next-day stress 
in women and men with high relationship satisfaction and in 
women with shorter relationships.30,31 Similarly, occurrence of 
sexual activity during the night was associated with less stress 
the next day.32

Limitations of previous studies
To date, however, the comparability of research findings 
in this area is limited by the differing methodology used 
across the studies. Moreover, the majority of the studies are 
questionnaire-based, and the extent to which the results re-
flect real-life associations is unclear. Cross-sectional studies 
summarize data that potentially vary over time into one 
general statement, and they are further limited by recall bias, 
as data are collected retrospectively.33 Accordingly, their find-
ings might not reflect the reality of everyday life. Longitudinal 
studies entail various advantages over cross-sectional studies, 
as they include not only one but several measurements over 
time. However, they might still be limited by recall bias if 
measurements refer to a longer time frame, for example, 
stress during the past week. Moreover, although daily meas-
urements are less prone to recall bias, subjective stress and 
sexuality-related aspects may vary throughout the day. For 
instance, studies revealed that subjective stress decreased over 
the course of the day,34,35 and other studies have reported 
peaks of sexual desire between 6 AM and 9 AM as well as 
between 6 PM and 3 AM.36-38 Previous longitudinal studies 
on stress and sexual experiences or behavior did not account 
for changes over the course of the day, and therefore did not 
enable the investigation of diurnal patterns of effects. Both 
recall bias and diurnal effects can be addressed by employing 
several momentary assessments, for example, measuring mo-
mentary stress, per day.

The research gap in the sex-stress link
Thus, the possible bidirectional association between stress and 
sexuality, as well as potential gender differences, remain to be 
investigated. Research to date has mainly investigated the link 
between sex and stress in women, while gender differences 
have rarely been investigated, and the few available findings 
do not yield a clear picture. Moreover, the sex-stress link re-
mains insufficiently investigated not only in clinical but also 
in healthy samples. As a starting point, empirical evidence on 
the sex-stress link in healthy persons is required. Insights into 
the associations in healthy samples could help to inform fu-
ture empirical investigations into the sex-stress link in clinical 
samples (eg, people with sexual dysfunctions). Furthermore, 
a real-life setting, including several measurement timepoints 
throughout the day, seems appropriate to capture diurnal pat-
terns in daily life. No previous research in this context has 
incorporated multiple measurements throughout the day in 
participants’ daily lives. Additionally, in order to consider 
potential influences of sexual activities that occur during the 
study, event-based measurements after sexual activities are 
additionally required, which to the best of our knowledge, 
no study to date has assessed. Ecological momentary assess-
ment (EMA) enables both several measurement timepoints 
during the day and event-based measurements in daily life,33 
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and the advantages of EMA studies include the possibility of 
investigating associations both at one timepoint and over time 
(eg, from one measurement timepoint to the next) as well as 
high ecological validity.33 However, the feasibility of an EMA 
study investigating the association between stress and sexu-
ality, which includes several measurement timepoints each 
day as well as event-based measurements following sexual 
activity, conducted over a longer time period (ie, 2 weeks), 
is unclear. Furthermore, it is unknown whether participants 
are willing to report honestly on their sexual experiences and 
behavior, especially with regard to event-based measurements 
following sexual activity, given that sex is still seen as a taboo 
topic in various different contexts39-41 and that sexual double 
standards may influence the reporting of sexual experiences 
and behavior, as argued by Dawson and Chivers.42

Current study
As a first aim, we sought to investigate the feasibility of 
conducting such an EMA study on perceived stress and 
sexual desire, sexual arousal, and sexual activity as this 
is the first EMA study conducted in this context that in-
vestigated both several time-based measurements daily 
and sexual activity in the form of event-based measure-
ments. The second aim of the present study is to investi-
gate whether stress is associated with sexual desire, sexual 
arousal, and sexual activity in daily life by examining the 
bidirectional association between subjective stress and the 
occurrence of sexual desire and arousal from a concurrent 
perspective (ie, at the same timepoint) and over time (ie, 
time-lagged from one timepoint to the next), and between 

subjective stress and previous/subsequent sexual activity, 
considering possible gender differences. Specifically, we hy-
pothesized that subjective stress would show a negative bi-
directional association with concurrent (1a) sexual desire 
and (1b) sexual arousal, as well as with subsequent (2a) 
sexual desire and (2b) sexual arousal, and with previous/
subsequent sexual activity (3). In line with the discussion 
regarding gender similarities in aspects relating to sexuality, 
we further hypothesized gender differences for time-lagged 
associations but not for concurrent associations (4). More 
specifically, according to the “fight-or-flight” vs. “tend-and-
befriend” model,18 it seems reasonable to assume lower 
levels of sexual desire, sexual arousal, and sexual activity 
following perceived stress in men compared to women. Vice 
versa, building on these different stress response strategies, 
we hypothesized that desire, sexual arousal, and sexual ac-
tivity would be more effective in lowering subjective stress 
in women compared to men.

Materials and methods
The descriptions of this paper’s method and results sections 
are based on the Journal article reporting standards for quan-
titative research in psychology: The APA Publications and 
Communications Board task force report (JARS-Quant).43

Participants
Participants were recruited between May 2015 and January 
2016 via an internal university mailing list and posters in sev-
eral university buildings in Marburg, Germany (see Figure 1 for 
the participant flow chart). The inclusion criteria encompassed 

Figure 1. The participant flowchart outlining the inclusion or exclusion of participants and the path to the final sample size. Abbreviations: BMI, body 
mass index; EMA, ecological momentary assessment.
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German-language fluency, age between 18 and 35 years (this 
criterion was included as sexuality and hormonal levels, eg, 
during menopause, may change with age44 and to limit system-
atic exclusion due to the restricted inclusion and exclusion cri-
teria outlined here that may more likely reflect the reality of the 
specified age group), being in a heterosexual relationship (not 
long distance) with a duration of at least 1 year, the absence of 
chronic somatic illnesses, a body mass index (BMI) between 18 
and 30 (due to possible negative health consequences of under- 
or overweight), no history of alcoholism or other drug misuse 
or dependency, no acute depressive episode, no eating disorder 
within the past 5 years, no other mental disorder, and no in-
take of pharmaceuticals that might have an impact on hormones 
(excluding hormonal contraceptives), sexuality, or the menstrual 
cycle to control for potential pharmaceutical influences on sexu-
ality or of psychiatric medications in the 14 days prior to the 
study. The health-related criteria ensured inclusion of healthy 
individuals by excluding individuals with physical or mental 
ill-health, which otherwise may have had an impact on sexu-
ality. Moreover, to be eligible to participate, the partner needed 
to be available for the majority of nights for the duration of the 
study (unavailability for a maximum of 2 nights) to ensure the 
possibility of partnered sexual activity. Exclusion criteria were 
having children, lack of informed consent from the participant 
or their partner, and, for women, an irregular menstrual cycle, 
pregnancy, or breastfeeding. The partner’s informed consent was 
required since when assessing partnered sexual activity, parti-
cipants provided data that also included information on their 
partners’ sexual activity. Women were scheduled to participate 
depending on their menstrual cycle (survey start within the first 
week after the last day of their period) to control for the cycle 
phase of data collection, as hormonal fluctuations during the 
course of the menstrual cycle may influence sexuality.

Procedure
Following a baseline measurement, participants answered brief 
questions on an iPod touch 6 times per day (upon awakening, 
at 11 AM, 2 PM, 5 PM, and 8 PM, and before going to bed) and 
event-based entries directly after sexual activity for 14 consecu-
tive days. Participation was concluded with a post-monitoring 
questionnaire (also see Supplementary Material).

Measures
Feasibility
To assess feasibility, we recorded the dropout rate, the number 
of missing data entries per person during the EMA period 
(participants with ≥50% missing data entries were excluded), 
as well as the representativeness of data following the EMA 
period (by asking participants to rate the following item with 
yes/no: “I answered questions dishonestly (e.g., because they 
made me uncomfortable or embarrassed)”). Based on pre-
viously reported missingness rates of EMA studies between 
15% and 30%,45 a 30% or lower total missingness rate was 
deemed acceptable for this study. Furthermore, participants 
were asked to report any illness they suffered during the study 
period, as this may have affected the representativeness of the 
data. Finally, we determined the number of participants who 
reported event-based measurements following sexual activity.

Baseline measures
To enable an optimal description of the sample characteristics 
in relation to the relevant variables, we assessed the following 

at the baseline assessment and provide the respective descrip-
tive statistics in Supplementary Material: gender (0 = men, 
1 = women), age (in years), first sexual contact (age), satis-
faction with sex life (1 = very satisfied, 5 = very unsatisfied), 
personal importance of sexuality (1 = very important, 5 = 
unimportant), and chronic stress levels (Screening Scale for 
Chronic Stress [SSCS] from the Trier Inventory for Chronic 
Stress [TICS]46). Furthermore, to account for potential de-
pressive symptoms and relationship factors and to be able 
to control for these variables in the model calculations, we 
assessed depressive symptoms (Patient Health Questionnaire 
[PHQ-9]47,48), relationship duration (in years), and relation-
ship quality, as indicated by the 3 subscales Conflict Behavior, 
Tenderness, and Communality/Communication as well as a 
single item assessing participants’ overall evaluation of their 
relationship satisfaction (the so-called Terman rating) from 
the Partnership Questionnaire (Partnerschaftsfragebogen 
[PFB]49). We further calculated the total score on the PFB using 
the following formula: [30 − (conflict behavior score) + (ten-
derness score) + (communality/communication score)][49].

EMA measures
To measure subjective stress during the EMA period, partici-
pants rated the single item “At the moment, I feel stressed” on 
a 5-point scale from 0 (not stressed at all) to 4 (very stressed). 
We chose this single-item method in order to keep the ef-
fort of data collection as low as possible for the participants. 
Previous studies have confirmed that subjective stress can be 
validly captured using a single item,50,51 and single-item as-
sessment has been implemented by the present authors in re-
lation to various research questions.52-55.

During the EMA period, the occurrence of sexual desire 
and sexual arousal was assessed dichotomously using single 
questions formulated for this study (“Have you felt sexual 
desire since the last entry?” “Yes” or “No”; “Have you felt 
sexual arousal since the last entry?” “Yes” or “No”). In light 
of the ongoing discussion on the distinction between sexual 
desire and sexual arousal, definitions of sexual desire and 
arousal were given to participants and discussed with them 
prior to study participation (the definitions are provided in 
Supplementary Material). Both items were recoded for stat-
istical analysis, such that 0 indicates “No” and 1 indicates 
“Yes.” If participants reported the presence of sexual desire or 
sexual arousal, they were asked to indicate their intensity on 
a scale from 1, indicating low intensity, to 5, indicating high 
intensity. However, due to little available data on the intensity 
of sexual desire or sexual arousal, these variables were not 
included in the analysis. Sexual activity was recorded using 
event-based measurements (see Supplementary Material for 
details; 0 = no event/sexual activity, 1 = event/sexual activity). 
As part of an event-based entry, participants reported one or 
more of the type of sexual activity that they had just partici-
pated in (masturbation, petting, oral sex, sexual intercourse, 
anal sex). Any sexual activities that had not been recorded as 
events and which took place during the night were recorded 
directly after awakening and categorized into the same types 
of sexual activity.

Confounders from baseline and EMA measures
The following variables were controlled for: age, depres-
sive symptoms (PHQ-947,48; this was included to account 
for any influences from depressive symptoms on health and 
sexual desire, sexual arousal or sexual activity), relationship 

http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaaf007#supplementary-data
http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaaf007#supplementary-data
http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaaf007#supplementary-data
http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaaf007#supplementary-data
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duration (in years) and relationship quality (PFB49), time since 
awakening (in hours), previous event-based measurement, 
that is, previous sexual activity (0 = no event, 1 = event; ex-
cept for models that included sexual activity as predictor or 
outcome), and autocorrelation (outcome value at previous 
timepoint; this was not included for models with sexual ac-
tivity as the outcome).

Ethics
Participation was voluntary, and all individual participants 
and their partners provided written informed consent. Data 
were collected in pseudonymized form. As reimbursement, 
participants received €80 or a combination of course credits 
and €30. Study procedures were conducted in compliance 
with the Declaration of Helsinki (exception: preregistration 
of the study) and approved by the ethics committee at the 
Philipps University Marburg, Germany (2015-08k).

Statistical analysis
Data were prepared and analyzed, and tables and graphs were 
created using the programs Excel 2016, IBM SPSS Statistics 
26, R 4.2.2,56 and R studio57 (R packages are listed in 
Supplementary Material; the R code is available here: https://
osf.io/6hevu/). For statistical analysis, we calculated binomial 
generalized linear mixed-effects models in the case of a binary 
outcome (occurrence of sexual desire or arousal or subsequent 
sexual activity) and linear mixed-effects models in the case of 
a continuous outcome (subjective stress) with 2 or 3 levels de-
pending on intraclass correlations (see Results), 2- and 3-level 
model comparisons using ANOVAs, and sufficient random ef-
fect variation including random intercepts and slopes. Direct 
effects and cross-level interactions with gender were exam-
ined. The variables that were controlled for are listed above 
in the Measures section. Supplementary Material provides a 
detailed description of statistical analysis. According to Maas 
and Hox,58 a sample size of 50 individuals is sufficient for 
cross-level-effect-calculations. Significance tests were carried 
out using Satterthwaite’s method.59 The significance level was 
set at P <.05, and marginal R2 and conditional R2 are reported 
for goodness of model fit.60

Results
Feasibility
No participant dropped out during the EMA period. Three 
participants were excluded from the analyses (see Figure 1). 
All remaining participants showed willingness to report sexual 

activities by reporting at least one activity. The final sample 
showed 11% missing data, with no conspicuous patterns of 
missing data regarding gender or measurement timepoints. 
Details on dropouts, honesty of answers, and missing data 
are provided in Supplementary Material.

Descriptive statistics
Data from 59 participants (27 men, 32 women) were included 
in the analysis. With regard to nationality, the majority of 
participants reported being from Germany (n = 54) and the 
remaining participants were from Austria (n = 1), Croatia 
(n = 1), Peru (n = 1), Poland (n = 1), and Ukraine (n = 1). 
Information on race and ethnicity was not collected. Most of 
the participants had a high level of education, were currently 
studying or working, and did not have a high income (see 
Supplementary Material for more details and Supplementary 
Table S1 for descriptive statistics and baseline measurement 
information).

The levels and diurnal patterns of subjective stress and the 
occurrence of sexual desire and arousal during the 14 con-
secutive days of data collection are shown in Table 1 and 
Figure 2. Subjective stress slowly increased over the course 
of the day, before decreasing again towards the evening, with 
women descriptively reporting slightly higher overall sub-
jective stress than men. While the occurrence of sexual desire 
increased in both men and women towards the evening, the 
occurrence of sexual arousal also increased over the course 
of the day in women, but remained roughly on a similar level 
throughout the day for men. Referring to the discussion on 
differentiating between sexual desire and sexual arousal, the 
results support the decision to distinguish between these con-
structs based on current evidence. In particular, while parti-
cipants reported both sexual desire and arousal in 464 data 
entries, only sexual desire but not sexual arousal in 355 data 
entries, and only sexual arousal but not sexual desire in 96 
data entries. These results support that there is overlap be-
tween sexual desire and sexual arousal but that they still con-
stitute separate constructs.

During the EMA period, a total of 362 sexual activities 
(n = 203, 56.1% during the first week of the study) were en-
tered as events (n = 181, 50% by men). On average, 6.14 
events were entered per participant over the 14 days of 
EMA (SD = 3.70, range: 1-19; men: M = 6.70, SD = 4.16, 
range: 1-19; women: M = 5.66, SD = 3.26, range: 2-16). 
Furthermore, in the morning, participants added 122 sexual 
activities (men: n = 53, 43.4%) that had taken place before 
going to sleep or during the night but were not entered as 

Table 1. Subjective stress, occurrence of sexual desire, and occurrence of sexual arousal over 14 consecutive days across measurements, days, and 
individuals.

Men Women Total

n M ± SD n M ± SD n M ± SD

Subjective stress 1987 0.84 ± 0.92 2412 1.06 ± 1.00 4399 0.96 ± 0.97

n n (%) occurred n n (%) occurred n n (%) occurred

Sexual desire 1630 400 (24.5) 1979 419 (21.2) 3609 819 (22.7)

Sexual arousal 1630 310 (19.0) 1979 250 (12.6) 3609 560 (15.5)

Higher levels indicate either occurrence or higher levels of the variable. Range of subjective stress: 0-4. Sexual desire and sexual arousal: 0 indicates absence 
of sexual desire/arousal, and 1 indicates occurrence of sexual desire/arousal.

http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaaf007#supplementary-data
https://osf.io/6hevu/
https://osf.io/6hevu/
http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaaf007#supplementary-data
http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaaf007#supplementary-data
http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaaf007#supplementary-data
http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaaf007#supplementary-data
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events, of which 49 (40.2%) occurred during the first week 
of the study. Table 2 provides details on frequencies of types 
of sexual activity. Sexual activities mostly took place between 
8 AM and 2 AM, with the highest peaks between 9 PM and 

10 PM and between 11 PM and midnight for men, and be-
tween 5 PM and 6 PM and between 10 PM and 11 PM for 
women. The distribution of sexual activities across the days 
of the week was relatively equal in men and women, although 

Figure 2. Diurnal patterns of (A) subjective stress, (B) occurrence of sexual desire, and (C) occurrence of sexual arousal. Higher values indicate higher 
probability of occurrence or higher levels of the construct. The error bars show the standard error of the mean.
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the frequency rose slightly towards the end of the week in 
women (for details on time of day and day of the week of 
sexual activity occurrences, see Supplementary Figure S1 of 
the Supplementary Material).

Main analysis
Based on the intraclass correlation coefficients (see Table 3) as 
well as model fit, 3-level models were calculated for models 
with subjective stress and occurrence of sexual desire as out-
comes and 2-level models were calculated for models with 
occurrence of sexual arousal as outcome due to convergence 
issues in 3-level models, and for models with subsequent 
sexual activity as outcome (see Supplementary Tables S2-S11 
in Supplementary Material).

Hypothesis 1a: Higher subjective stress was significantly 
associated with a lower probability of occurrence 
of concurrent sexual desire (odds ratio [OR] = 0.79, 
P = .003, Marginal R² = .050, Conditional R² = .250), 
irrespective of gender (P = .198). Vice versa, occur-
rence of sexual desire was associated with lower con-
current subjective stress (Unstandardized coefficient, 
UC = −0.14, P < .001, Marginal R² = .087, Conditional 
R² = .328), irrespective of gender (P = .138).

Hypothesis 1b: Higher subjective stress was significantly as-
sociated with a lower probability of occurrence of con-
current sexual arousal (OR = 0.74, P = .007, Marginal 
R² = .062, Conditional R² = .282), irrespective of gender 
(P = .059). Occurrence of sexual arousal was associated 
with lower concurrent subjective stress (UC = −0.17, 
P < .001, Marginal R² = .090, Conditional R² = .327), 
irrespective of gender (P = .066).

Hypothesis 2a: Previous subjective stress was not sig-
nificantly associated with occurrence of sexual desire 
(P = .213) and there was no significant cross-level inter-
action with gender (P = .800). Previous occurrence of 
sexual desire was associated with lower subsequent 
subjective stress (UC = −0.10, P = .034, Marginal 
R² = .089, Conditional R² = .302), irrespective of 
gender (P = .619).

Hypothesis 2b: There was no significant association be-
tween previous subjective stress and subsequent oc-
currence of sexual arousal (P = .941) or vice versa 
(P = .190), irrespective of gender (P = .347, P = .899, 
respectively).

Hypothesis 3: Previous sexual activity was significantly 
associated with lower subsequent subjective stress 
(UC = −0.13, P = .016, Marginal R² = .081, Conditional 
R² = .323). However, when including a cross-level inter-
action with gender, the main effect was not significant, 
but the cross-level interaction was significant, showing 
that previous sexual activity was associated with lower 
subjective stress in women, while this trend was less 
clear in men (UC = −0.26, P = .020) (see Figure 3). 
There was no significant association between previous 
subjective stress and subsequent occurrence of sexual 
activity (P = .289), irrespective of gender (P = .463).

Discussion
The present study investigated the associations between sub-
jective stress and sexual desire, sexual arousal, and sexual 
activity in healthy men and women in everyday life, consid-
ering potential variations over the course of the day using 
an EMA design combining high-frequency time-based and 

Table 2. Frequencies of types of sexual activities (1) entered as events and (2) reported additionally in the morning.

Sexual activity Sexual activities (events) Additional sexual activities entered in the morning Total

Women Men Total Women Men Total

Masturbation 33 77 110 11 19 30 140

Petting 54 42 96 27 10 37 133

Oral sex 54 32 86 10 13 23 109

Penile-vaginal intercourse 132 90 222 38 26 64 286

Anal sex 4 4 8 0 0 0 8

Total 277 245 522 86 68 154 676

In sum, 362 event-based sexual activities and 122 additional sexual activities entered in the morning were reported. Multiple types of sexual activities could 
be reported at each entry.

Table 3. Intraclass correlation coefficients for subjective stress, occurrence of sexual desire, and occurrence of sexual arousal as outcomes.

Outcome  ICC (2-level) ICC (3-level)

Participant-level Day-level Participant-level

Subjective stressa 0.23 0.13 0.22

Sexual desire occurrencea 0.22 0.07 0.22

Sexual arousal occurrenceb 0.29 0.08 0.27

Subsequent sexual activityc 0.04 <0.01 0.04

Abbreviation: ICC, intraclass correlation coefficient. Two- or three-level models were calculated as indicated by the corresponding bold values.
aThree-level models were calculated.
bTwo-level models were calculated due to issues with convergence.
cTwo-level models were calculated due to a variance component that equals zero.

http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaaf007#supplementary-data
http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaaf007#supplementary-data
http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaaf007#supplementary-data
http://academic.oup.com/abm/article-lookup/doi/10.1093/abm/kaaf007#supplementary-data
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event-based measurements. Therefore, it allows an investiga-
tion into the potential role of stress in excitatory or inhibitory 
processes of sexual response outlined in the Dual Control 
Model.8,9 Our first aim was to investigate the feasibility of 
the methodological approach, which has not been applied in 
this context before. Given that no participants dropped out 
during the EMA period, the rate of missing data was low (1 
person was excluded due to too many missing values; the 
final sample showed 11% missing data, which is a very low 
rate for an EMA study), only 2 individuals were excluded 
due to nonrepresentative data (1 participant fell ill during the 
study period, and 1 participant reported answering dishon-
estly), and participants were willing to report sexual activities 
during the study (all participants reported at least 1 sexual ac-
tivity); it seems reasonable to conclude that the methodology 
is feasible in this context.

The second aim of the study was to investigate the potential 
bidirectional association of subjective stress with sexual de-
sire, sexual arousal, and sexual activity in daily life from both 
a concurrent and time-lagged perspective, considering possible 
gender differences. In line with our hypotheses of negative 
bidirectional associations between subjective stress and con-
current occurrence of sexual desire (1a)/sexual arousal (1b), 
the results revealed associations between higher subjective 
stress and a lower probability of occurrence of concurrent 
sexual desire and arousal as well as vice versa. This corres-
ponds to previous questionnaire-based studies, which like-
wise reported associations between higher stress and lower 
sexual desire or sexual arousal in women and between higher 
stress and more sexual problems in men and women.19,20 In 
contrast, however, another questionnaire-based study found 
positive associations between stress and sexual desire in men 
and women, and a lab-based study found no associations be-
tween stress and subjective arousal in women.21,24 In studies 
with daily, weekly, or monthly measurements, negative asso-
ciations emerged between stress and sexual desire, breast and 
genital stimulation, sexual activity, orgasm, and satisfaction 

in women,26,27,30 again supporting the findings of the present 
study. Other studies, which were based on younger sam-
ples (18-22 years), however, reported a positive association 
between stress and sexual desire in men and between stress 
symptoms and sexual intercourse frequency in women.26,29 
Next to the difference in the age range of the study samples 
and as outlined in the introduction, these previous studies 
differed in methodological terms, which likely contributes to 
their conflicting findings. The method chosen for the present 
study has not been employed in this context before and at-
tempts to target limitations of previous studies and to more 
adequately assess subjective stress and sexual desire, sexual 
arousal, and sexual activity, although the dichotomous assess-
ment of sexual desire and sexual arousal is a limitation of 
this study. The present results may, therefore, depict associ-
ations closer to real life, although further investigations are 
warranted.

Furthermore, we hypothesized negative bidirectional asso-
ciations between subjective stress and subsequent occurrence 
of sexual desire (2a)/sexual arousal (2b). The occurrence of 
sexual desire was associated with lower subsequent subjective 
stress, but the reverse association did not emerge, thus only 
partially supporting hypothesis 2a. Furthermore, there were 
no time-lagged associations between subjective stress and 
subsequent occurrence of sexual arousal or vice versa, in con-
trast to hypothesis 2b. These findings could not be discussed 
in light of previous research, as no studies were detected that 
investigated such fine-tuned next-time effects. The present re-
sults suggest that sexual desire, but not sexual arousal, may 
contribute to subsequent stress relief. Furthermore, the effects 
of subjective stress on sexual desire or sexual arousal and the 
effect of sexual arousal on subjective stress may be rather 
short-lived as same-time, but no next-time, associations were 
detected. More research is required to fully explain the dif-
ferential effects of sexual desire and sexual arousal on stress 
suggested by the present findings. In the present study, sexual 
arousal was reported less frequently than sexual desire, 

Figure 3. Three-level multilevel model on the association between sexual activity and subsequent subjective stress levels, showing the cross-level 
interaction of gender.
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leading to fewer available data to investigate sexual arousal. 
Hence, associations involving sexual arousal may be under-
estimated in this study. At the same time, it underlines the 
relevance of differentiating between sexual desire and sexual 
arousal. Furthermore, it could hint at sexual desire having a 
higher likelihood of being experienced compared to sexual 
arousal, which may be due to the physiological aspect in-
volved in sexual arousal as well as visible arousal not being 
socially accepted in certain situations, although further re-
search is required. This finding appears to be in line with the 
sexual response cycle based on Masters and Johnson61 and 
adapted by Kaplan,62 which suggests sexual desire to pre-
cede arousal, although more recent literature rather suggests 
an interplay between sexual desire and sexual arousal.63,64 
Moreover, the similarity between stress-related physiological 
arousal and sexual arousal may have influenced our find-
ings. More specifically, similar to the stress response, sexual 
arousal encompasses physiological arousal. However, while 
the stress response activates the sympathetic division of the 
ANS for optimal adaptation of the body to a stressful situ-
ation, and the parasympathetic division during recovery from 
stress, sexual arousal already requires a coordination of the 
sympathetic and parasympathetic divisions at the arousal 
stage, independent of relaxation, which potentially follows 
at a later stage.13 If stress levels are slightly elevated, excita-
tion transfer from stress to arousal may occur, as proposed 
by Zillmann,65 consequently enhancing sexual arousal when 
facing a stimulus that is subjectively perceived as sexual.66 
Considering this proposed potential of an excitation transfer 
on the one hand and the negative association between sub-
jective stress and same-time sexual arousal that we found in 
our study on the other hand, these 2 opposing trends might 
potentially cancel each other out over time, leading to no de-
tected associations between subjective stress and next-time 
sexual arousal.

In addition, we hypothesized negative associations be-
tween subjective stress and occurrence of previous/subse-
quent sexual activity (hypothesis 3). Previous occurrence of 
sexual activity was associated with lower subsequent sub-
jective stress, although a significant cross-level interaction 
showed that this was especially the case for women and was 
less clear for men, which is in line with the “fight-or-flight” vs. 
“tend-and-befriend” model.18 The reverse association did not 
emerge from our findings. Thus, the results only partly sup-
port hypothesis 3. These findings are in line with a study by 
Meston and Buss,25 in which participants reported stress relief 
as a reason for engaging in sexual activity. Other studies that 
included a wider age range and, therefore, an overall older 
sample compared to the present study, found associations 
between perceived stress and a lower frequency of sexual 
activity in women.19,27,30 In contrast to this, another study 
on women between 18 and 20 years of age and, therefore, 
a younger sample, detected associations between perceived 
stress and a higher frequency of sexual intercourse in women 
with moderate to high levels of stress compared to women 
with low levels.29 However, next to the difference in age range 
that could explain the differences in results, these studies did 
not take into account potential variations over the course of 
the day or gender differences.

Overall, same-time associations were found between higher 
subjective stress and lower sexual desire or sexual arousal 
and vice versa, and next-time associations were found be-
tween higher previous sexual desire or higher previous sexual 

activity and lower subsequent subjective stress. Thus, in light 
of the Dual Control Model,8,9 the results may point at a po-
tential short-term role of subjective stress in inhibitory pro-
cesses of sexual response. However, subjective stress does 
not appear to affect sexual desire, sexual arousal, or sexual 
activity at a later point in time, suggesting a short-lived ef-
fect. Vice versa, the results indicate a potential of sexual desire 
and sexual activity to effectively lower subsequent subjective 
stress, hinting at a potentially longer-lasting effect. In the pre-
sent study, we assumed gender differences in the aforemen-
tioned associations, insofar as following subjective stress, 
men would show lower levels of sexual desire, sexual arousal, 
and sexual activity compared to women, and vice versa, that 
desire, sexual arousal, and sexual activity would reduce sub-
jective stress to a greater extent in women compared to men 
(hypothesis 4). With regard to subjective stress and sexual de-
sire or sexual arousal, no significant concurrent or subsequent 
cross-level interactions with gender emerged, signaling no 
gender differences in the found associations, although sexual 
desire and arousal were assessed using binary items, which 
may have prevented a more detailed differentiation between 
men and women. The results may also hint at very similar 
processes in men and women concerning the relationship be-
tween stress and sexuality, which is in line with the discussion 
on gender similarities in sexuality-related aspects. Similarities 
are proposed, for example, by Dawson and Chivers,42 who 
argued that detected gender differences in sexuality-related 
aspects may be explained by sexual double standards42,67-71 
and gender stereotypes about sexual desire, and by the fact 
that studies assess sexual desire as a trait rather than a state 
(ie, one-time vs. longitudinal assessment). Moreover, no 
gender differences were found in the association between 
subjective stress and subsequent sexual activity, although the 
association between previous sexual activity and lower sub-
jective stress was stronger in women compared to men. This 
latter association supports our hypothesis and may point to 
the effectiveness of a tend-and-befriend strategy for women 
as suggested as part of the “fight-or-flight” vs. “tend-and-
befriend” model.18 Overall, however, little support is found 
for the gender differences in the use of fight-or-flight or tend-
and-befriend stress response strategies. Additional research is 
required to investigate this further.

In summary, the results hint at the potential time-dependent 
effects of stress on sexuality and vice versa in a relatively 
young and healthy sample. While stress may be involved 
in inhibitory processes of sexual response suggested by the 
Dual Control Model,8,9 sexual experiences and behavior may 
constitute a potential coping mechanism with stress. Hence, 
stress-reducing interventions may benefit this sample’s sexual 
experiences and behavior and their health and well-being in 
daily life. Although further research is required on the po-
tential positive effects of stress-reducing interventions, they 
may pose valuable implications, for example, for couples 
therapy. The findings further emphasize the relevance of as-
sessing the variables of interest as states rather than traits, as 
has also been suggested by Dawson and Chivers.42 In terms 
of clinical implications, further research involving clinical 
samples, for example, people with sexual dysfunctions or 
chronic stress, is required. However, if clinical studies show 
similar results, it could be beneficial to differentiate between 
different sexuality-related aspects in clinical practice and to 
consider this in psychoeducation. Furthermore, it could be 
advantageous to apply diaries or apps in clinical practice to 
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assess sexual experiences or behavior and subjective stress 
several times a day to capture daily variations. This paper 
provides valuable insights and the groundwork for future 
studies, thereby improving our understanding of underlying 
mechanisms and exploring opportunities to enhance positive 
sexuality, reduce stress, and improve health.

Limitations of the study
The sample examined in this study is not representative of 
the general population, as we applied very specific inclusion 
and exclusion criteria, as outlined in the Methods section. 
Specifically, the sample consisted of healthy heterosexual men 
and women aged between 18 and 35 years who were rela-
tively satisfied with their relationship and sex life. Therefore, 
the generalization of the results is limited to the described 
specific population of healthy adults under 35 years old and 
no implications for treatment of clinical samples are pos-
sible. In addition, not having children was a prerequisite for 
study participation, thereby potentially leading to a sample 
with a younger age and limiting the representativeness of the 
sample. Moreover, sexual and gender minorities were not 
included in this study. Sexual and gender minorities may be 
exposed to additional stressors as described in the Minority 
Stress Model72 that should be explicitly taken into account. 
Furthermore, it is likely that the participants felt relatively 
comfortable and open with the topic of sexuality, as the study 
was described as a study on sexuality and participants con-
tacted the study team based on this information (self-selection 
bias).

For this study, the authors decided to define sexual desire 
and arousal as overlapping but distinct construct and to dif-
ferentiate between sexual desire and sexual arousal based 
on prior evidence and an ongoing discussion.15,16 To aid in 
differentiation between sexual desire and sexual arousal, def-
initions were given to and discussed with participants prior 
to study participation. The results show joint but also sep-
arate occurrences of sexual desire and sexual arousal in this 
study, thereby suggesting a possibility of differentiating be-
tween sexual desire and sexual arousal in this study. However, 
it may still have been challenging for some participants to 
differentiate between sexual desire and sexual arousal. 
Additionally, sexual arousal incorporates psychological and 
physical aspects, which may not appear simultaneously.73,74 
Hence, not all aspects of sexual arousal are incorporated into 
this paper. Moreover, although the intensity of sexual desire 
and sexual arousal was assessed by the use of items with a 
continuous scale if presence of sexual desire or sexual arousal 
was indicated, these variables were not included in the ana-
lysis due to little available data.

Future directions
Future studies might explore the associations investigated in 
the present study in more detail while employing a similar 
methodological approach as we used in our current study, 
differentiating between different intensities of sexual de-
sire and arousal and thereby taking a dimensional ap-
proach to both constructs. Moreover, future studies could 
gain further insights by investigating responsive and spon-
taneous desire. Furthermore, a multidimensional measure-
ment approach is advantageous to capture multiple facets of 
stress.75 Thus, we recommend that future studies include not 
only psychological stress parameters but also parameters 

depicting physiological processes, including the ANS and the 
hypothalamic-pituitary-adrenal (HPA) axis, as both path-
ways may inhibit sexual processes.13,76 It would be beneficial 
for future research to further investigate the link between 
stress and sexual experiences and behavior over time, and to 
assess further sample characteristics, for example, persons 
with a sexual orientation not described in the present study, 
as they may be exposed to additional stressors including 
sexual minority stress.72 In addition, the associations de-
scribed in the present study may hint at a role of stress in 
persons with low sexual desire and arousal, and this asso-
ciation could therefore be investigated in clinical samples. 
As participants in the present study showed low levels of 
chronic stress, it would be interesting to examine associ-
ations between stress and sexuality in samples with higher 
levels of chronic stress. Building on the detected momentary 
association between subjective stress and concurrent sexual 
desire or sexual arousal, interventions targeted at reducing 
stress and its potential effects on sexual experience and be-
havior could also be explored in healthy as well as clinical 
samples in future studies. Furthermore, it might be inform-
ative to include both partners in a relationship, as this would 
enable an investigation into dyadic aspects, which may pro-
vide valuable insights for couples therapy.

Conclusion
The present study investigated the association between sub-
jective stress and sexual desire, sexual arousal, and sexual 
activity concurrently as well as over time in healthy men and 
women over 14 consecutive days, including time- and event-
based measurements, and further assessed the feasibility of 
this methodological approach. The results reveal concurrent 
associations between stress and sexual desire and arousal 
as well as time-lagged associations between sexual desire 
and subsequent stress in both men and women. Moreover, 
we found an association between sexual activity and lower 
subsequent subjective stress in women. The results may in-
dicate a role of stress in inhibitory processes of sexual re-
sponse proposed in the Dual Control Model8,9 and a role of 
sexuality as a potentially effective coping mechanism with 
stress. Overall, this study shows some bidirectional associ-
ations between subjective stress and sexual experiences or 
behavior and, thereby, potential ways in which stress and 
sexual experiences or behavior may interact in daily life. 
In particular, the results provide some support for poten-
tial perceptions of stress as negatively affecting sexual ex-
periences and behavior as well as of sexual experiences 
or behavior as reducing stress, although no causality can 
be assumed and further research is necessary. The findings 
provide valuable insights and groundwork to improve our 
understanding of underlying mechanisms and explore op-
portunities to enhance positive sexuality, reduce stress, and 
improve health. Further research into this topic in healthy 
as well as clinical samples seems appropriate, and might po-
tentially inform stress interventions, potentially leading to 
additional treatment possibilities to enhance sexual health 
and its positive effects.

Supplementary material
Supplementary material is available at Annals of Behavioral 
Medicine online.
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