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Abstract: Introduction: Evidence on sexual behaviour and COVID-19 shows a change in sexual
habits; however, there is no research on the association between mental health and sexual activity.
Aim: To examine the relationship between mental health and sexual activity during the quarantine in
Spanish adults. Methods: A sample of 305 adults filled out an online questionnaire. Sexual activity
was assessed with one question. Anxiety and depression symptoms were assessed using the Beck
Anxiety Inventory (BAI) and the Beck Depression Inventory (BDI), respectively. To check associations
between levels of both anxiety and depressive symptoms (exposure) and weekly prevalence of sexual
activity (outcome), we conducted multiple logistic regression adjusted for control variables (marital
status, employment, average household annual income, place of living, pre-COVID-19 sexual activity,
current smoking, current alcohol consumption, chronic physical conditions, chronic psychiatric
conditions, physical symptoms, and days of confinement). Results: Higher depression level was
associated with lower weekly sexual activity in a dose-response fashion in the three implemented
models. Participants with higher levels of depression were associated with significantly lower sexual
activity in the fully adjusted model (OR: 0.09, 95% CI 0.01-0.61). Mild anxiety-level participants
consistently presented significantly lower ORs for lower sexual activity than their minimal-anxiety
category counterparts. Particularly, the fully adjusted model showed the lower values (OR: 0.40, 95%
CI0.19-0.84). Conclusion: The results of this study support existing evidence stressing the association
between mental health and sexual activity in quarantined adults.
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1. Introduction

As in many other countries, the Spanish Government has been implementing different
public health strategies in order to slow the spread and “flatten the curve” of the ongoing
human-to-human transmission of the COVID-19. In this regard, after the statement of the
outbreak of COVID-19 as a global pandemic by the World Health Organisation and due to
the high number of diagnosed cases in Spain, from 15 March until 2 May 2020, a period of
total quarantine was established in Spain [1].

The health crisis and the restrictions imposed prompted a drastic situation for everyone
with radical changes in daily life [2,3]. Among the different collateral impacts due to the
pandemic situation and the public health measures to combat COVID-19 infection, sexual
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behaviour is one of the main concerns and it is being studied internationally [4-6]. This
is because sexuality is an important element of human life and, according to The World
Health Organisation, sexual health is “a state of physical, emotional, mental and social
well-being related to sexuality; not merely the absence of disease, dysfunction or infirmity”.
Consequently, a frequent and trouble-free sex life is associated with a plethora of physical
and mental health benefits [4].

First studies on sexual behaviour and COVID-19 pointed out that there has been
a change in sexual habits; in this regard, the lockdown has affected the sexual activity
between cohabitants due to the difficulty of finding a moment of intimacy. As for the stable
relationships who were not living together, the lockdown has made the physical contact
impossible. Finally, for those looking for occasional sexual relations, the lockdown has
created a drastic barrier for meeting a sexual partner [5]. Studies have suggested some
changes based on the relationship status and the availability for living together during
the implementation of movement control measures during the COVID-19 pandemic [6].
In this regard, there is evidence that all these changes have supposed that the quality of
sex and satisfaction has decreased significantly [5,6]. Furthermore, Spanish women have
been identified as a target group for promoting healthy regular practices regarding sex
during COVID-19 quarantine since they were observed to reduce sexual activity during
that period [7].

Scientific evidence shows that sexual inactivity is significantly related to different
mental health conditions [8]. Moreover, it has been found that sexual dysfunction might
lead to interpersonal conflicts by deteriorating either self-esteem or partner relationships [9].
On the other hand, there is evidence that positive mental health outcomes for males and
females are significantly related to successful sexual activity. In this regard, psychological
well-being by improving mood, even in depressed and high-anxiety patients [10,11], is
positively related to trouble-free sexual activity.

To our knowledge, there is no evidence explaining how mental health affected the
sexual activity status of the Spanish population during the quarantine. Therefore, this study
aims to explain the association between depression/anxiety and sexual activity during
quarantine among this population.

2. Materials and Methods
2.1. Study Design and Participants

A cross-sectional online survey was administered during the COVID-19 quarantine in
Spain. This study followed the principles of the World Medical Association Declaration
of Helsinki and was approved by the Ethics Committee of Research in Humans of the
University of Valencia (1 April 2020; register code 1278789). The data collection comprised
one month (from 1 April 2020 to 1 May 2020). On 9 May 2020, the gradual opening in Spain
commenced [12].

Spanish adults aged 18 years and over (i.e., the age range of those who completed
the survey 18-74 years) that confirmed to be self-isolated due to the COVID-19 pandemic
were eligible to participate. A convenience sample of participants were recruited through
social media (e.g., Facebook, Twitter, Whatsapp). They were directed to a data encrypted
website where they indicated their consent to participate after reading an information
sheet, and confirmed that they were in a quarantine situation. Overall, a participation
rate of 42% was reached. The data provided were anonymous and treated accordingly to
Spanish law regarding general data protection. This manuscript was written in accordance
with the STROBE Statement (Strengthening the Reporting of Observational Studies in
Epidemiology) [13].
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2.2. Key Measures
2.2.1. Sexual Activity (Exposure)

In the participant survey, sexual activity was defined as sexual intercourse, masturba-
tion, petting, or fondling. Participants were asked, “On average, after self-isolating/social-
distancing, how many times have you engaged in sexual activity weekly?”

2.2.2. Anxiety (Outcome)

Anxiety symptoms were assessed using the Spanish version of the Beck Anxiety
Inventory (BAI) [14], which has shown high consistency (Cronbach alpha coefficient = 0.93)
and moderate correlation (r = 0.32) with the Trait-Anger scale of the STAXI 2 [15] The BAI
is composed of 21 items. Each item consists of a different anxiety symptom in which the
participant scores how he/she felt in relation to that symptom during the last month, on
a scale that varies from 0 (Not at all) to 3 (Severely, it bothered me a lot). The overall
scores range from 0 to 63. Scores ranging from 0-7 indicate minimal/no anxiety symptoms;
8-15 indicate mild anxiety symptoms; 16-25 indicate moderate anxiety symptoms, and
26-63 indicate severe anxiety symptoms [14]. For this study, the group of severe anxiety
was underrepresented with 4 participants, so they were excluded from the analysis.

2.2.3. Depression (Outcome)

Depression symptoms were assessed using the Spanish version of the Beck Depression
Inventory (BDI) [16]. This has shown high consistency (Cronbach alpha coefficient = 0.83) [17].
The BDI is composed of 21 items. Each item consists of a series of four statements based
on the severity of depression symptoms. The score of each item varies from 0 (minimum
score) to 3 maximum score). The overall score of the instrument range from 0 to 63.
Scores ranging from 0-13 indicate minimal /no depression; 14-19 indicate mild depressive
symptoms; 20-28 indicate moderate depressive symptoms, and 29-63 indicate severe
depressive symptoms [16,18].

2.2.4. Covariates

Collected demographic data were conducted through single-item questions: “What is
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your gender?” and potential answers comprising “male” or “female”, “What is your Age?”,
and potential answers including 10-year age bands, “What is your marital status?”, with po-
tential answers including “single”, “divorced”, “separated”, “widowed” or “married/in a do-

mestic partnership”, “What is your current status?”, and possibilities comprising “employed”,
and “not employed”, “What is your average household annual income?”, and possible an-
swers including “<€15,000”, “€15,000-<€25,000”, “€25,000-<€40,000”, “€40,000-<€60,000”,
“<€60,000”. Participants were also asked whether they were residing in the Iberian Penin-

sula or other Spanish regions outside the Iberian Peninsula (“What part of the country do
you live in?”), and possible answers comprising “Peninsula”, “Balearic Islands”, “Canary
Islands”, and “Ceuta or Melilla”. Measures of health status included whether respondents
were a current consumer of alcohol (“Do you drink alcohol?”), and smoker (“Do you
smoke?”), and possible answers for these two questions comprising “yes”, or “no”; “Have

you ever been diagnosed by a health professional with: (tick all that apply)”: “hyperten-
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sion”, “obesity”, “myocardial infarction”, “angina pectoris and other coronary diseases”,

7 ”ou

“other cardiac diseases”, “varicose veins of lower extremities”, “osteoarthritis”, “chronic
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neck pain”, “chronic low back pain”, “chronic allergy (excluding allergic asthma)”, “asthma
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(including allergic asthma)”, “chronic bronchitis”, “emphysema or chronic obstructive pul-
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monary disease (COPD)”, “type 1 diabetes”, “type 2 diabetes”, “diabetic retinopathy”,
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“peptic ulcer disease”, “cataract”, “urinary incontinence or urine control problems”, “hyper-
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cholesterolemia”, “chronic skin disease”, “chronic constipation”, “liver cirrhosis and other
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hepatic disorders”, “stroke”, “chronic migraine and other frequent chronic headaches”,
“hemorrhoids”, “cancer”, “osteoporosis”, “thyroid disease”, “injury”, and “renal disease”,
as well as the option to declare “other psychiatric conditions”. Moreover, participants were

asked if they had experienced any physical symptom of COVID-19 during the confinement:
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“What guidelines are you following for self-isolation?”, and responses comprising the selec-
tion of one or more of the following symptoms: “high temperature”, “persistent cough”,
“sore throat”, and “runny nose”. Finally, the participants were asked for the number of

days they had been confined (“What day of self-isolation are you currently on?”).

2.3. Statistical Analyses

The statistical analyses were performed with Stata v16.1. (StataCorp, TX, USA) Par-
ticipants with and without regular sexual activity were compared regarding socioeco-
nomic characteristics, health characteristics, and other specific characteristics concerning
COVID-19 confinement using chi-squared tests for categorical variables and t-tests for con-
tinuous variables. The cut-off point for age was set at 45 years old since it is a turning point
concerning mental health for Spanish men and women [19]. Estimations for effect sizes
were conducted using phi coefficient (chi-squared tests with binary categorical variables),
Cramer’s V (chi-squared tests with categorical variables with more than 2 categories),
and Cohen’s d (t-tests with continuous variables). To check associations between weekly
prevalence of sexual activity among different levels of both depression and anxiety, we
conducted multiple logistic regression adjusted for control variables (marital status, em-
ployment, average household annual income, place of living, pre-COVID-19 sexual activity,
current smoking, current alcohol consumption, physical conditions, psychiatric conditions,
physical symptoms, and days of confinement). There were less than 3.5% of missing values
for the variables used in this study, thus, complete case analysis was carried out. The level
of statistical significance was set at p < 0.05.

3. Results

A total of 305 Spanish confined adults completed the survey. Overall, 85 (27.9%) males
and 220 females (72.1%) participated. The age distribution was: 18-44 years (n = 277),
45-74 years (n = 28). Significant differences between participants regarding marital status,
employment, depression, anxiety, and sexual activity before the COVID-19 confinement
were identified. The rest of the sample characteristics are shown in Table 1.

Table 1. Sample characteristics (overall and by sexual activity status).

Sexual Activity during
Overall COVID-19 Confinement

L. Effect
Cat b
Characteristics ategory (N = 305) No Yes Size p Value
(N =94) (N =211)
S Male 27.9 17.7 82.3 0.17 0.002
ex Female 72.1 35.9 64.1
Ace 18-44 years 90.8 30.3 69.7 0.03 0.556
& 45-74 years 9.2 35.7 64.3
Marital Single/separated/divorced/widowed 71.5 37.2 62.8 0.22 0.000
arital status Married/in a domestic partnership 28.5 14.9 85.1
Emplovment No 34.4 429 57.1 0.19 0.001
ploy Yes 65.6 245 75.5
Less than 15,000€ 55.4 34.3 65.7 0.17 0.066
A 1h hold 15,000€ to 25,000€ 31.2 30.5 69.5
nnuat househo 25,000€ to 40,000€ 10.8 15.2 84.8
meome 40,000€ to 60,000€ 1.6 0.0 100.0
More than 60,000€ 1.0 66.7 33.3
Living outside the
peninsula (Balearic No 84.6 32.2 67.8 0.07 0.231
Islands, Canary
Islands, Ceuta or Yes 154 23.4 76.6
Melilla)
No 15.7 29.2 70.8 0.02 0.787

Current smoking

Yes 84.3 31.1 68.9
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Table 1. Cont.

Sexual Activity during
Overall COVID-19 Confinement Effect

o g C t b
Characteristics ategory (N = 305) No Yes Size @ p Value
(N =94) (N =211)
Current alcohol No 41.0 24.8 75.2 0.11 0.058
consumption Yes 59.0 35.0 65.0
Any symptoms No 96.4 299 70.1 0.10 0.083
related to
COVID-19 Yes 3.6 54.5 455
Minimal (0-13 points) 73.1 24.7 75.3 0.23 0.001
Depression Mild (14-19 points) 14.1 442 55.8
P Moderate (20-28 points) 10.2 48.4 51.6
Severe (29-63 points) 2.6 62.5 37.5
Minimal (0-7 points) 68.5 244 75.6 0.25 0.000
Anxiet Mild (8-15 points) 22.0 44.8 55.2
Y Moderate (16-25 points) 8.2 36.0 64.0
Severe (26-63 points) 1.3 100.0 0.0
Any chronical No 46.9 28.7 713 0.04 0.445
physical condition Yes 53.1 327 67.3
Sexual activity No 118 97.2 28 0.53 0.000
before the
COVID-19 Yes 88.2 21.9 78.1
confinement
Number of days of -
. Mean (Standard Deviation) 30.1 (8.0) 294 (7.2) 30.5 (8.3) 0.13 0.269
confinement

Sexual activity was dichotomized into sexual activity (at least one sexual intercourse per week on average) versus
no sexual activity (zero sexual intercourse per week on average). Values are percentages unless otherwise stated.
2 Effect size was calculated using phi coefficient and Cramer’s V for categorical variables and Cohen’s d for
continuous variables. P p-values were based on chi-squared tests for categorical variables and on t-tests for
continuous variables.

The association between the level of depression and sexual activity is displayed in
Table 2. Higher depression level was associated with lower sexual activity in a dose-
response fashion in the three implemented models. Participants with higher levels of
depression were associated with significantly lower sexual activity in the fully adjusted
model (OR: 0.09, 95% CI 0.01-0.61). Also, Table 3 shows the association between anxiety
and sexual activity, in which mild anxiety level was associated with lower sexual activity
(OR: 0.40, 95% CI 0.19-0.84; fully adjusted model).

Table 2. Adjusted odds ratios (95% confidence interval) for prevalence of weekly sexual activity in
relation to depression levels (reference subgroup: minimal).

Model 12 Model 2 P Model 3 €
OR (95% CI) OR (95% CI) OR (95% CI)
Overall
Minimal 1 1 1
Mild 0.41 (0.20-0.82) 0.41 (0.20-0.84) 0.34 (0.14-0.82)
Moderate 0.36 (0.16-0.78) 0.41 (0.18-0.94) 0.22 (0.08-0.58)
Severe 0.18 (0.04-0.83) 0.23 (0.05-1.12) 0.09 (0.01-0.61)

Depression estimated through Beck Depression Inventory II (BD-II): minimal (0-13 points), mild (14-19 points),
moderate (20-28 points), and severe (29-63 points). OR Odds Ratio.; CI Confidence Interval. ® Model 1 Adjusted
for sex and age. b Model 2 Adjusted for Model 1 and socioeconomic variables (marital status, employment,
annual household income, and place of living). © Model 3 Adjusted for Model 2, days of confinement, daily
screen exposure, pre-COVID-19 confinement sexual activity, and health variables (smoking habit, usual alcohol
consumption, physical conditions, physical symptoms).
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Table 3. Adjusted odds ratios (95% confidence interval) for prevalence of weekly sexual activity in
relation to anxiety levels (reference subgroup: minimal).

Model 12 Model 2 P Model 3 €
OR (95% CI) OR (95% CI) OR (95% CI)
Overall
Minimal 1 1 1
Mild 0.39 (0.22-0.71) 0.44 (0.24-0.81) 0.40 (0.19-0.84)
Moderate 0.54 (0.22-1.32) 0.64 (0.25-1.61) 0.75 (0.24-2.30)

Anxiety estimated through Beck Anxiety Inventory (BAI): minimal anxiety (0-7 points), mild anxiety (8-15 points),
and moderate anxiety (1625 points). OR Odds Ratio; CI Confidence Interval. ® Model 1 Adjusted for sex and age.
b Model 2 Adjusted for Model 1 and socioeconomic variables (marital status, employment, annual household
income, and place of living). ¢ Model 3 Adjusted for Model 2, days of confinement, daily screen exposure,
pre-COVID-19 confinement sexual activity, and health variables (smoking habit, usual alcohol consumption,
physical conditions, physical symptoms).

4. Discussion

The main objective of this study was to investigate the association between mental
health and sexual activity during quarantine for adults in Spain. In the present sample,
comprising 305 Spanish confined adults, we found that both higher anxiety and depressive
symptoms had a negative dose-response on the level of sexual activity.

The finding that sexual activity is associated with worse mental health outcomes is
important and supports and adds to previous evidence [10,11]. Indeed, the present study
found that people who have higher levels of depression have less sexual activity during
the quarantine. Additionally, we found that the participants who have higher levels of
anxiety presented a significantly lower chance to have sexual activity. Taken together,
the present findings suggest that better mental health status, having less anxious and
depressive symptomatology, is associated with having a more active sexual activity during
COVID-19 quarantine.

Moreover, the COVID-19 pandemic is having an impact on the sexual life of the
population [20,21]. There is evidence showing a reduction and different changes in sexual
activity due to the fear of how contagious COVID-19 is, as well as the consequences of the
lockdown, such as loss of privacy and the incapacity of meeting sexual partners [22,23].
This reduction of sexual activity might lead to a decrement of the level of physical activity,
which, in turn, could worsen mental health [24]. In this regard, physical activity was
significantly associated with lower perceived anxiety and lower perceived worse mood in
a large sample of Spanish confined adults [25]. Similar evidence has been found between
depression and anxiety symptoms and general physical activity in a sample of adults aged
18 years and over, residing in UK and social-distancing (i.e., following UK government
enforced restrictions that limited movement of people) due to COVID-19 [26].

Other studies have shown that the COVID-19 pandemic had a wide range of psycho-
logical impact on the Spanish population, and this might affect the predisposition and
the mood for having personal intercourse [27]. Different studies have shown that the
uncertainty of the COVID-19 situation, as well as its development and consequences, have
led to worse mental health outcomes such as anxious and depressive symptomology [27,28].
For that reason, the promotion of protective factors for mental health could lead to the
development of tailored strategies focusing on physical activity and an active and healthy
sexual life during the whole cycle of life, due to the potential relationship of these variables.
Another implication, also highlighted in another study, should be the need to focus on
enhancing sexual wellness by educating on and supporting sexual activities during the
implementation of movement control measures [29].

The main strength of this study is that it is the first study reporting the association
between mental health and sexual activity in a sample of quarantined adults. Another
strength of the present study is the use of two well-known valid and reliable inventories
to assess mental health: Beck Anxiety Inventory (BAI) and Beck Depression Inventory
(BDI). However, the present findings must be interpreted in light of the study limitations.
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First, sexual activity was self-reported, potentially introducing self-reporting bias into
the findings. Second, due to the method of sampling (convenience sampling), there is
the possibility of a selection bias. Third, analyses were cross-sectional, and, thus, it was
not possible to determine the direction of the association. Moreover, given the critical
and unprecedented situation, we avoided asking too many questions, thus, important
information, such as the number of days confined was not collected. Finally, more than 70%
of the sample are women, thus, a selection bias regarding gender is plausible. Similarly,
because the option of binary gender was not given to the participants, there is still a chance
for some misclassification bias.

5. Conclusions

In conclusion, in the present sample of confined Spanish adults, those who had
more anxious and depressive symptomatology presented less sexual activity during the
quarantine. To our knowledge, this is the first study on mental health and sexual activity in
a sample of quarantined adults. In this regard, mental health outcomes and sexual activity
seem to be associated, for that reason, future research must focus on inferring the direction
of this association.
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