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Introduction

The COVID-19 pandemic subjected most of the world’s 
population to national confinements, health risks, social iso-
lation, and economic decline. This has had a considerable 
impact on multiple markers of physical and mental health 
(Cullen et al., 2020; Luo et al., 2020; Serafini et al., 2020; 
Sher, 2020; Carreno et al., 2021; Eisenbeck et al., 2021, 
2022). One of the important aspects of overall well-being is 
the sexual health of the individual as it is closely related to 
several parameters of quality of life (Flynn & Gow, 2015; 
Wright & Jenks, 2016; Ford et al., 2019; Smith et al., 2019, 
2020; Jackson et al., 2020), including psychological distress 
(Dèttore et al., 2013; Montesi et al., 2013; Kalmbach & Pil-
lai, 2014; Leavitt & Willoughby, 2015; Rokach, 2019). The 
COVID-19 pandemic not only increased stress, anxiety and 
depression levels (e.g., Sher, 2020) that can directly affect 
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Introduction The acute phase of the COVID-19 pandemic impacted the sexual function and mental health of healthcare 
workers worldwide. However, the extent to which sexual health, including its relational dimension, was affected among dif-
ferent healthcare services and the protective coping strategies employed at that time is currently unclear. The present study 
aimed to investigate these two issues, exploring for the first time the role of meaning-centered coping on sexual health.
Method The sample consisted of 109 healthcare workers divided into two groups: a high-exposure group (Intensive Care 
Unit service, 63 participants) and a low-exposure group (gynecology, obstetrics, and pediatrics services, 46 participants). 
One year after the onset of the COVID-19 pandemic, participants completed an online survey comprised of sociodemo-
graphic and COVID-19 exposure variables, the Depression Anxiety and Stress Scale, the New Sexual Satisfaction Scale-
Short Form, and the Meaning-Centered Coping Scale.
Results (1) High-exposure participants reported more anxiety and depressive symptoms, (2) anxiety, depression and stress 
were associated with decreased sexual health after the pandemic, (3) High-exposure participants reported a higher decrease 
in their sexual health, (4) High-exposure workers reported higher levels of meaning-centered coping, and (5) higher levels 
of meaning-centered coping predicted higher sexual health in both groups.
Policy Implications Various healthcare services pose distinct risks regarding the detrimental effects of collective health crises 
on mental and sexual health, and therefore they should be differently treated. The promotion of meaning-centered coping 
is a sensible policy to improve preparedness in healthcare contexts, especially in vulnerable services and subpopulations.
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sexual health. It also involved fear of transmission and 
involuntary social restrictions (like social distancing, home 
confinement and quarantine), which affected the sexual 
life of many people (Patrì et al., 2020; Pennanen-Iire et al., 
2021) because of its relational nature.

A distinction between sexual functions and sexual health 
must be noticed. Sexual functions refer to performance in 
different stages of the sexual response cycle, like sexual 
desire, erection, orgasm and ejaculation (Rosen et al., 1997, 
1999, 2000). Instead, sexual health is a more comprehen-
sive construct that includes a subjective general evaluation 
of sexual life highlighting its relational dimension (Heiman 
& LoPicccolo, 1988; Schnarch, 1991; Lawrance & Byers, 
1995; Byers et al., 1998; Sprecher, 1998; Ellison, 2001; 
Bancroft et al., 2003; Byers, 2005; Carpenter et al., 2009; 
Strizzi et al., 2016). Regarding sexual functions, there is 
recent evidence showing that they have been affected by 
the COVID-19 pandemic in the general population. For 
instance, a recent meta-analysis of 21 studies concluded that 
COVID-19 related restrictions were associated with higher 
rates of sexual dysfunction and reduced sexual activity 
(Masoudi et al., 2022). Another study by Ballester-Arnal et 
al. (2021) employing a big sample of the general population 
in Spain found that approximately half of the participants 
reported that their general sexual health was not affected, 
while 37.9% and 14.4% reported that it was affected nega-
tively and positively, respectively. Other studies conducted 
on Spanish women showed that the frequency of sexual 
activities decreased (Leon-Larios et al., 2022), especially in 
heterosexual women (Ballester-Arnal et al., 2023). Similarly 
to the heterogeneous results of the Spanish populations, a 
study (Panzeri et al., 2020) conducted in Italy showed that, 
after the onset of the pandemic, 12.1% of men and of 18.7% 
women saw their sexual desire increased, 18.2% of men and 
26.4% of women saw it decreased, while the rest did not 
notice any change. Sexual arousal and reaching orgasms 
followed the same trend in this study. In contrast, Coombe 
et al. (2021) found that the general population in Australia 
experienced a decline in the sexual activity of 53.5%. In this 
vein, recent meta-analyses have concluded that both sexual 
functions and sexual satisfaction of the populations of mul-
tiple countries were negatively affected by the pandemic 
(Qaderi et al., 2023), as well as global sexual health (Jacob 
et al., 2020; Eleuteri & Terzitta, 2021; Toldam et al., 2022).

Sexual and Mental Health in Healthcare Workers

One of the established potential risk factors for decreased 
mental health during a health crisis is being a healthcare 
worker, as evidenced in the previous SARS 2003 epidemic 
(Maunder, 2003, 2004; Maunder et al., 2004, 2006, 2008; 
Nickell et al., 2004; Sim & Chua, 2004; Lancee et al., 2008; 

Thomas & Wai, 2010) and the SARS-COV-2 pandemic 
(Almaghrabi et al., 2020; Azoulay et al., 2020; Canestrari 
et al., 2021; Giusti et al., 2020; Lai et al., 2020; Luan et 
al., 2020; Martínez-López et al., 2020; Pappa et al., 2020; 
Raudenská et al., 2020, Wang et al., 2020; Wańkowicz et al., 
2020; Yıldırım et al., 2020; Lenzo et al., 2021; Yang et al., 
2021; Blasco-Belled et al., 2022; Chen et al., 2022; Chuti-
yami et al., 2022; Shekhar et al., 2022; Daniali et al., 2023).

As for the impact on the sexual health of healthcare 
workers, only a few studies have been published so far. Two 
of them (Culha et al., 2021; Güzel & Döndü, 2022) ana-
lyzed a sample of healthcare workers in Turkey, finding that 
the overall sexual desire of the participants was low during 
the COVID-19 pandemic. Also in Turkey, it was determined 
that sexual function was negatively affected in both male 
and female healthcare workers (Eroglu et al., 2022). In Bra-
zil the pandemic led to 37% lower libido and 44.5% lower 
satisfaction in healthcare workers (Neto et al., 2021), and 
to decreased sexual function in female doctors (de Souza 
Ziegler et al., 2023). It has also been shown that the pan-
demic disrupted Iranian-specific cultural attitudes towards 
sex (Mohammadkhah et al., 2023).

Despite these findings, there are few data on the char-
acteristics of healthcare workers that are at greater risk of 
developing psychological and sexual problems. In gen-
eral, working in an intensive care unit (ICU) is considered 
a risk factor for anxiety, depression, burnout, distress and 
PTSD (Greenberg et al., 2021; Wozniak et al., 2021; Hall 
et al., 2022) but research is lacking on how it affects sexual 
health. Also, the studies above have mostly employed scales 
focused on sexual function (e.g. arousal, erections, lubrica-
tion, pain, and personal satisfaction), with a lesser focus on 
the relational aspects of sex; see Abdo, 2007; Rosen et al., 
1997; Abdo, 2009; Rosen et al., 2000). Because sexual func-
tions are just a part of overall sexual health (which includes, 
for instance, relational aspects of sex and being satisfied 
with one’s sexual life), it is also important to assess sex-
ual health more broadly and comprehensively with a scale 
devoted to this purpose. For example, it has been argued 
and shown that the relational aspect of sex contributes to 
sexual satisfaction (Heiman & LoPicccolo, 1988; Schn-
arch, 1991; Lawrance & Byers, 1995; Byers et al., 1998; 
Sprecher, 1998; Ellison, 2001; Bancroft et al., 2003; Byers, 
2005; Carpenter et al., 2009; Strizzi et al., 2016).

Taking into account the above-mentioned considerations, 
the first main aim of this study was to identify the men-
tal and sexual health of healthcare workers as a function of 
the characteristics of their work related to the exposure of 
the COVID-19 (working in ICU or not). Findings of this 
nature could aid in discerning the distinct psychological 
needs of each healthcare service during health crises like 
the COVID-19 pandemic. This understanding can inform 
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the development of targeted policies for each group, thereby 
enhancing effectiveness and optimizing resource utilization.

Meaning-Centered Coping and Health Outcomes

Beyond analyzing the vulnerabilities of healthcare work-
ers, it is also relevant to identify protective factors, such 
as the coping strategies adopted by people during this cri-
sis that may prevent a deterioration of mental and sexual 
health. For instance, problem-focused strategies (e.g., Cai 
et al., 2020; Gerhold, 2020) and emotion-focused strategies 
(e.g., Huang et al., 2020; Man et al., 2020; Savitsky et al., 
2020; Rosa-Alcázar et al., 2021) have been associated with 
mental health in the context of the COVID-19 pandemic. 
However, one emerging topic in the coping literature is the 
importance of maintaining and cultivating meaning in life 
during hardship. Meaning in life, as a general construct, 
has been related to well-being, lower psychological distress 
and aid with psychopathological symptoms (Nakamura & 
Csikzentmihalyi, 2003; Feldman & Snyder, 2005; Schuel-
ler & Seligman, 2010; Kleiman et al., 2013; Maddi, 2013; 
Van Tongeren et al., 2016; Klein, 2017; Carreno & Pérez-
Escobar, 2019; Jans-Beken & Wong, 2021).

In this vein, a novel meaning-centered coping style has 
been recently proposed by Eisenbeck et al. (2022). This 
coping style is based on existential positive psychology and 
the self-transcendental notion of meaning in life (see Frankl, 
1969, 1985; Wong, 1993, 2020a, b; Wong et al., 2006). It 
involves a set of cognitive, emotional, and behavioral strate-
gies aimed to promote and sustain meaning in life, especially 
in adversity. Among these strategies are positive reframing, 
existential courage, maintenance of hope, life appreciation, 
interpersonal closeness, prosociality, and engagement in 
meaningful activities (Eisenbeck et al., 2022). Meaning-
centered coping has emerged as a significant protective fac-
tor against the effects of the pandemic on stress, anxiety, and 
depression in people from 30 countries (Eisenbeck et al., 
2021). Furthermore, during the first months of the COVID-
19 pandemic, meaning-centered coping has been shown 
to be a better predictor of mental and physical health than 
other traditional coping strategies such as problem-focused 
and emotion-focused coping mechanisms (Eisenbeck et al., 
2022; see also Avsec et al., 2022).

However, no study has explored the relationship between 
meaning-centered coping and sexual health yet. In fact, 
there is also a lack of studies analyzing the relationship 
between meaning in life and sexual health in general. The 
only study in this line has been carried out by Kashdan et 
al. (2018). These authors found that sexual activity predicts 
increased global meaning in life in the following days, but 
not the other way around. Thus, the second main purpose of 
the current study was to gain additional knowledge on the 

relationship between sexual health and meaning-centered 
coping. Insights in this direction could help to orientate pol-
icies and interventions that prevent a deterioration of sexual 
health, which is an important component of quality of life, 
during stressful situations.

While empirical evidence supporting our hypothesis is 
currently lacking, we posit that meaning-centered coping 
may bolster sexual health through at least two plausible 
mechanisms. Firstly, meaning-centered coping has a posi-
tive influence on mental and physical health (Eisenbeck 
et al., 2021, 2022), factors known to exert a direct influ-
ence on sexual health (Dèttore et al., 2013; Montesi et al., 
2013; Kalmbach & Pillai, 2014; Leavitt & Willoughby, 
2015; Rokach, 2019). Secondly, meaning-centered coping 
and sexual health share a relational dimension. Strategies 
involved in meaning-centered coping such as fostering 
interpersonal closeness and engaging in prosocial behavior 
may enhance the quality of relationships among partners 
and, consequently, their sexual life.

The Present Study

Based on the aforementioned considerations, the present 
study aimed to investigate how the COVID-19 outbreak 
affected the levels of distress and sexual health (broadly 
understood, including its relational aspect) of different 
types of healthcare workers. Additionally, the association 
of meaning-centered coping with sexual health was exam-
ined for the first time in the literature. The study featured 
two groups: ICU workers as a high-exposure group (HE) 
and healthcare workers in other departments (gynecology, 
obstetrics and pediatrics services) as a low-exposure group 
(LE). Measures of pandemic exposure, psychological dis-
tress (depression, anxiety and stress), sexual health (includ-
ing a retrospective version) and meaning-centered coping 
were administered. The following hypotheses were tested:

Hypothesis 1 The HE group would suffer from higher lev-
els of distress including stress, anxiety and depression com-
pared to the LE group.

Hypothesis 2 Anxiety, depression and stress levels would 
correlate with steeper perceived decreases in sexual health 
and lower sexual health after the pandemic in both groups.

Hypothesis 3 The HE group would show a perceived 
decrease of their sexual health compared to the LE group.

Hypothesis 4 The HE group, as ICU workers typically 
exposed to emergency situations, would employ higher 
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(medical doctor, nurse, assistant), having or not an intimate 
partner and duration of the relationship, living together with 
an intimate partner, living together with someone else, liv-
ing together with a specially vulnerable person, having or 
not tested positive for COVID-19, last time that they took a 
COVID-19 test, last time that they worried about exposition 
to the virus, having lacked personal protective equipment 
at work, feeling avoided by other people due to their job, 
fear to spread the virus to close people due to working with 
infected people, and having been subjected to self-isolation 
at home.

Depression, Anxiety and Stress

The Depression Anxiety and Stress Scale 21 in Spanish 
(DASS-21; Daza et al., 2002) was used to measure depres-
sion, anxiety and stress. It consists of 21 items, seven for 
each subscale, the values of which range from 0 (did not 
apply to me) to 3 (applied to me very much, or most of the 
time). Higher scores in each subscale indicate higher levels 
of depression, anxiety and stress.

Sexual Health

Sexual health was measured with the New Sexual Satis-
faction Scale-Short Form (NSSS-S) in Spanish (Strizzi et 
al., 2016). The theoretical foundation of the scale is the 
comprehensive “three windows” approach (Bancroft et al., 
2003), which encompasses (1) personal habits, perceptions 
and feelings, (2) emotional closeness between partners, and 
(3) sexual activities. This instrument emphasizes social and 
relational aspects of sex and evaluates sexual satisfaction 
globally (Štulhofer et al., 2010). It contains 12 items with 
five answer options. The score for each option ranged from 
1 (not satisfied at all) to 5 (extremely satisfied). This is the 
only scale for which participants were asked to answer the 

levels of meaning-centered coping to face adversity as com-
pared to the LE group.

Hypothesis 5 Meaning-centered coping would show a sig-
nificant positive association with sexual health, being a pro-
tective factor against a decline in sexual health.

Method

Participants

Participants were recruited at a large state hospital in 
Almeria, Spain. The inclusion criterion was to be health-
care personnel in the intensive care unit (ICU), gynecology 
and obstetrics, or pediatrics services of the Torrecardenas 
University Hospital in Almeria, Spain. The ICU staff com-
prised the high exposure group (HE; high burden of care 
with respect to COVID-19, high exposure to the pandemic), 
while the gynecology, obstetrics and pediatrics staff com-
prised the low exposure group (LE; low burden of care with 
respect to COVID-19, low exposure to the pandemic). All 
physicians, nurses and nursing assistants from the three 
departments who volunteered to participate were included 
in the study, yielding 63 participants in the first service (HE 
group) and 46 in the other two services (LE group). For 
sociodemographic data of the sample, see Table 1.

Measures

Sociodemographic and Pandemic Exposure Data

To gather general sociodemographic and pandemic expo-
sure data, we inquired about age, sex, sexual orientation, 
suffering or not from a disease, professional category 

Table 1 Sociodemographic data of the sample and comparison
High 
exposure 
group (ICU) 
(n = 62)

Low exposure 
group (gynecology 
and obstetrics, and 
pediatrics) (n = 46)

df X2 p Effect 
size 
(Cra-
mer’s V)

Gender (female; n, %) 44 (70.96) 39 (84.78) 1 2.833 0.092 0.162
Sexual orientation
(heterosexual; homosexual; bisexual)

56; 3; 3 42; 2; 2 2 0.030 0.985 0.017

Professional category (physician; nurse; nursing assistant) 7; 34; 21 26; 15; 5 3 61.203 0.000*** 0.753
Living together with others (yes; n, %) 53 (85.48) 42 (91.30) 1 0.845 0.358 0.088
Living together with vulnerable people (yes; n, %) 20 (32.26) 11 (23.91) 1 0.899 0.343 0.091
Being vulnerable or suffering from a physical or mental pathology 
(yes; n, %)

8 (12.9) 11 (23.91) 1 2.208 0.137 0.143

Having an intimate partner and duration of relationship (no partner; 
< 1 year; 1–5 years; 5–10 years; > 10 years)

9; 5; 12; 10; 
26

4; 2; 8; 11; 21 4 2.268 0.687 0.145

Living with intimate partner (no partner; no living together with 
partner; yes)

9; 10; 43 5; 8; 33 2 0.317 0.853 0.054

*P =/< 0.05; **P =/< 0.01; ***P =/< 0.001
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the healthcare service in question to be reflected in their 
mental and sexual health.

Data Analysis

Data were analyzed with SPSS (Version 26). Outliers were 
identified following the outlier labelling rule of 1.5 (Tukey, 
1977). One participant was removed from the study because 
it was labelled as an outlier according to this rule. Then, data 
were tested for normality, and a suitable analysis followed 
accordingly.

Sociodemographic data, pandemic exposure, depression, 
anxiety and stress levels and meaning-centered coping were 
compared between the two groups. Due to non-normality of 
the data, continuous variables were analyzed using Mann–
Whitney U and η2 tests, while categorical variables were 
assessed with Pearson’s chi-squared and Cramer’s V tests 
(Tables 1, 2 and 3). Spearman’s two-tailed correlation anal-
ysis was used to test the correlations between sexual health 
after COVID-19 and decrease in sexual health, and anxiety, 
depression and stress levels (Table 4). Finally, to test the 
relationship between sexual health, group, and meaning-
centered coping, a mixed ANOVA was performed: the effect 
of time between pre and post-pandemic on sexual health was 
the within-subjects factor and the group (HE or LE) was 
the between-subjects factor. Professional category (nurse, 
physician or nursing assistant, as there were differences 
between the two groups) and MCCS were added covari-
ates (Tables 5 and 6) to test their unique contribution on the 
dependent variable (sexual health). Mixed ANOVA, involv-
ing repeated measures, is adequate for this data because it is 
robust to non-normality (Berkovits et al., 2000).

questions retrospectively (before the pandemic) and pres-
ently. The differences between present and past scores were 
used as a measure of perceived change in sexual health dur-
ing the pandemic.

Meaning-Centered Coping

The levels of meaning coping were measured with the Span-
ish version of the Meaning-Centered Coping Scale (MCCS; 
Eisenbeck et al., 2022). It features nine items that comprise 
different elements of meaning-centered coping such as posi-
tive reframing, hope, existential courage, life appreciation, 
interpersonal closeness, meaningful activities and proso-
ciality. Each item is rated with a maximum of seven points 
(I completely agree) and a minimum of 1 (I do not agree at 
all).

Procedure

This cross-sectional study was carried out in the ICU, gyne-
cology and obstetrics, and pediatrics services of a univer-
sity hospital. A link to a form in the Google online office 
suite was used to fill in the questionnaires. This link was 
periodically announced in the relevant management What-
sapp groups of each service and professional category by 
the managers and the researchers. The participants gave 
their consent to participate without revealing personal data 
that would lead to their identification at any time, and the 
data were treated confidentially and exclusively for research 
purposes. Data were collected between 02/26/2021 and 
05/21/2021. No incentives were given to the participants. 
The only exclusion criterion was not being actively and reg-
ularly working at the time of filling out the questionnaire, 
since this would have prevented the working conditions of 

Table 2 Pandemic exposure data of the sample and comparison
High 
exposure 
group (ICU) 
(n = 62)

Low exposure 
group (gynecology 
and obstetrics, and 
pediatrics) (n = 46)

df X2 p Effect 
size 
(Cra-
mer’s V)

Q1: feeling isolated and avoided by others (yes; sometimes; no) 11; 33; 18 5; 14; 27 2 9.571 0.008** 0.298
Q2: lacking personal protective equipment (yes, always; yes, only at 
the onset of the pandemic; no, never; no, I do not work with COVID-
19 patients)

6; 27; 29, 0 2; 33; 9; 2 3 13.042 0.005** 0.348

Q3: Time since last COVID-19 test (< 1 month; 1–3 months; > 3 
months; never taken a test)

22; 35; 4; 1 3; 23; 17; 3 3 24.130 0.000*** 0.473

Q4: Time since last worry about becoming infected (< 1 week; 1 week 
− 1 month; > 1 month; never)

31; 8; 23; 0 6; 11; 25; 4 3 19.507 0.000*** 0.425

Q5: having ever tested positive (yes; n, %) 11 (17.74) 1 (2.17) 1 6.480 0.011* 0.245
Q6: Time since last testing positive (recently; a few months ago; 
beginning of the pandemic; never)

1; 3; 7; 51 0; 0; 1; 45 3 6.651 0.084 0.248

Q7 having been subjected to self-isolation at home (yes; n, %) 33 (53.23) 17 (36.96) 1 2.811 0.094 0.161
Q8: Being afraid of infecting others (yes; sometimes; no; no because I 
do not work with COVID-19 patients)

47; 12; 3; 0 30; 11; 4; 1 3 2.627 0.453 0.156

*P =/< 0.05; **P =/< 0.01; ***P =/< 0.001
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the Spanish context with respect to personal data protection 
were respected.

Results

Sociodemographic Data

The two groups did not significantly differ in eight of the 
nine parameters, including the age and gender of partici-
pants, whether they were vulnerable or suffered from a 
physical or mental pathology and whether they lived with an 
intimate partner. The exception was professional category 
(see Table 1).

Pandemic Exposure

Participants of the HE group reported feeling more iso-
lated and avoided by others, took tests more recently, wor-
ried about becoming infected more recently, and more of 
them had tested positive for COVID-19 at some point than 

Ethics Statement

This study was approved by the bioethics committee of 
the Torrecardenas University Hospital in Almeria, Spain 
(code: TFM-ASSC-2021). As this was a questionnaire-
based study, the participants were not exposed to any risk. 
Both the Declaration of Helsinki (seventh and last revision, 
2013) regarding ethical aspects of human research, as well 
as the Omnibus Law of 2009 and its adaptation of 2018 to 

Table 4 Correlations between current sexual health and decrease of 
sexual health, and depression, anxiety and stress in the entire sample 
(N = 108)
Measure DASS-21 

total
DASS-21 
Depres-
sion 
subscale

DASS-21 
Anxiety 
subscale

DASS-21 
Stress 
subscale

Sexual health (post 
COVID-19)

− 0.310** − 0.330** − 0.238* − 0.296**

Decrease of sexual 
heath (pre-post 
COVID-19)

0.323** 0.357** 0.241* 0.301*

*P =/< 0.05; **P =/< 0.01; ***P =/< 0.001. Two-tailed

Table 5 Sexual health mixed ANOVA: within-subjects contrasts
Sum of Squares df Mean Squares F Sig. Effect size (η2

p)
Sexual health 44.034 1 44.034 1.552 0.216 0.015
Sexual health*group 130.675 1 130.675 4.605 0.034* 0.042
Sexual health*MCCS 28.688 1 28.688 1.011 0.317 0.010
Sexual health*professional category 22.314 1 22.314 0.786 0.377 0.008
Error (Sexual health) 2951.268 104 28.378
*P =/< 0.05; **P =/< 0.01; ***P =/< 0.001

Table 6 Sexual health mixed ANOVA: between-subjects effects
Sum of Squares df Mean Squares F Sig. Effect size (η2

p)
Intercept 6465.206 1 6465.206 40.957 0.000 0.283
Group 0.803 1 0.803 0.005 0.943 0.000
MCCS 2261.325 1 2261.325 14.325 0.000*** 0.121
Professional category 14.275 1 14.275 0.090 0.764 0.001
Error 16416.814 104 157.854
*P =/< 0.05; **P =/< 0.01; ***P =/< 0.001

High exposure 
group (ICU) 
(n = 62)

Low exposure 
group (gynecology 
and obstetrics, and 
pediatrics) (n = 46)

U p Effect 
size 
(η2)

DASS-21 total (M (SD); Md) 37.03 (29.39); 
32

24.60 (21.45); 18 1083 0.033* 0.042

DASS-21 Depression subscale (M 
(SD); Md)

10.54 (9.97); 10 6.56 (7.64); 4 1066 0.024* 0.024

DASS-21 Anxiety subscale (M (SD); 
Md)

11.38 (10.92); 8 6.17 (8.17); 2 1014.5 0.010** 0.061

DASS-21 Stress subscale (M (SD); 
Md)

15.25 (10.6); 14 11.86 (8.13); 12 1177 0.121 0.022

MCCS (M (SD); Md) 48.33 (11.47); 
49

44.84 (9.16); 46 1103.5 0.045* 0.037

Table 3 Depression, anxiety, 
stress and meaning-centered 
coping data of the sample and 
comparison

*P =/< 0.05; **P =/< 0.01; ***P 
=/< 0.001
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The model showed no interactions for meaning-centered 
coping and professional category, that is, the effect of these 
variables did not depend on the group (see Table 5). The 
analysis also indicated significant between-subjects effects 
of MCCS but not of professional category (Table 6). This 
means that meaning-centered coping was a predictor of sex-
ual health among participants, independently of the time of 
assessment (pre or post) or group membership (HE or LE).

Discussion

The purpose of this study was to evaluate the levels of dis-
tress and sexual health of different healthcare workers dur-
ing the COVID-19 outbreak. Additionally, the potential 
protective role of meaning-centered coping on sexual health 
was explored. Five hypotheses were tested for this study.

As expected, this study confirmed that ICU workers were 
more exposed to the effects of the COVID-19 pandemic 
than other healthcare workers. This was the case in most of 
the exposure parameters that we explored, namely feeling 
isolated and avoided by others, lacking personal protective 
equipment, time since last COVID-19 test, time since last 
worry about becoming infected, and having ever tested pos-
itive. These findings complement other works which claim 
that ICU workers are especially vulnerable staff in hospitals 
(Greenberg et al., 2021; Wozniak et al., 2021; Hall et al., 
2022). It also raises the need for further studies aiming to 
assess the impact of pandemics and other types of difficul-
ties than those traditionally assessed in healthcare workers, 
individually considering different healthcare services.

The data also showed that the high exposure group 
exhibited higher levels of depression, anxiety and gen-
eral distress, confirming Hypothesis 1. However, stress 
was similar in both groups. Previous research has shown 

respondents in the LE group. There were no significant dif-
ferences between the two groups regarding the recency of 
their last positive test, having been subjected to self-isola-
tion at home or being afraid of infecting others. The two 
groups differed in the perceived lack of personal protective 
equipment: more participants in the HE group reported lack 
of equipment “always” and “never”, while more partici-
pants of the LE group reported a lack of equipment “only at 
the onset of the pandemic” and “never, I do not work with 
COVID-19 patients” (see Table 2).

Group Comparisons

The HE group reported higher total values of depression, 
anxiety and stress. Furthermore, the independent analysis 
of each subscale showed that the HE group reported higher 
depression and anxiety levels, but not significantly differ-
ent stress levels. The HE group reported higher levels of 
meaning-centered coping (see Table 3).

Depression, stress and anxiety levels correlated nega-
tively with sexual health after the onset of the COVID-19 
pandemic, and positively with the decrease of sexual health 
from before to after the onset of the pandemic.

Perceived Change in Sexual Health and the Role of 
Meaning-Centered Coping

To evaluate the perceived impact of the pandemic on the 
sexual health of the two groups, a mixed ANOVA was 
performed. The results indicated a significant interaction 
between group membership and sexual health (see Table 5; 
Fig. 1): participants in the HE group reported a significantly 
steeper decrease in their post-pandemic sexual health than 
those in the LE group.

Fig. 1 Estimated marginal means of sexual health in the model. Estimated marginal means for sexual health (M (SD)): 46.40 (9.49) pre-pandemic, 
42.28 (10.71) post-pandemic. Covariates appearing in the model are evaluated at the following values: MCCS = 46.85, professional category = 2.21
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this is the result of adaptations to the higher exposition 
to death and trauma that ICU workers suffer compared to 
other healthcare workers. Meaning-centered coping is par-
ticularly adaptive during hardships (Eisenbeck et al., 2022). 
ICU workers often see how patients, old and young, suffer 
from serious ailments and die. They also hear their patient’s 
regrets in life and see the pain of their patient’s close ones. 
As a result, ICU workers perhaps tend to cultivate a deeper 
appreciation for life, value more interpersonal relations, and 
therefore focus more on meaning in life compared to other 
healthcare workers. A similar phenomenon has been found 
in people with cancer (Carreno & Eisenbeck, 2022: Carreno 
et al., 2023).

Finally, the tested model in this study indicated that 
meaning-centered coping was a positive predictor of sexual 
health regardless of the moment (pre- or post-pandemic) 
and the group (high or low exposure), therefore support-
ing Hypothesis 5. Both meaning in life (Ryff, 1989, 2014; 
Ryff et al., 2016; Vos, 2016; Vos & Vitali, 2018) and mean-
ing-centered coping (Eisenbeck et al., 2022) relate to gen-
eral wellbeing, and according to our results, this includes 
sexual wellbeing. This is one of the only two studies that 
aim to characterize the relationship between sexual health 
and meaning in life. In a longitudinal study, Kashdan et al. 
(2018) found that sexual activity predicts increased mean-
ing in life in the following days, but not the inverse. How-
ever, our study is different in various regards. First, our 
study is concerned with meaning-centered coping, which 
involves different strategies like interpersonal closeness and 
prosociality, instead of a global judgment of life as mean-
ingful. Second, Kashdan et al. (2018) used a sample of col-
lege students in their daily life, a population which displays 
particular sexual behaviors (see Garcia et al., 2012), while 
our study investigated healthcare workers amidst the dif-
ficulties of the COVID-19 pandemic. Third, these authors 
measured sexual activity and meaning in life in the span 
of three weeks in three-day blocks, while in our study only 
two measures were taken, one of them concerning the day of 
measurement and the other retrospective, these two periods 
of time being separated by several months.

Overall, the relationship between sexual health and 
meaning-related aspects remains almost unexplored. Our 
study opens the door to further characterizations of the rela-
tionship between sexual health and meaning-coping strate-
gies. For instance, it may be that sexual activity improves 
interpersonal closeness (Rubin & Campbell, 2012), which is 
one of the components of meaning-centered coping, or that 
higher meaning-centered coping improves closeness among 
partners, which has been reported to promote sexual satis-
faction (Lawrance & Byers, 1995). An alternative interpre-
tation could be that meaning-centered coping may mitigate 
psychological distress (Eisenbeck et al., 2021) and improve 

that the COVID-19 pandemic increased the stress, anxiety 
and depression of the general population (e.g., Eisenbeck 
et al., 2021; Eisenbeck et al., 2022) and healthcare work-
ers (e.g., Lenzo et al., 2021; Yang et al., 2021; Shekhar et 
al., 2022), but differences among types of healthcare work-
ers have not been studied before. A possible explanation is 
that ICU workers may be adapted to work under stressful 
conditions, including the COVID-19 pandemic, since the 
data were gathered one year after the onset of the pandemic. 
Healthcare workers in general (Juvet et al., 2021), COVID-
19 ward healthcare workers (Irandoost et al., 2022) and ICU 
staff in particular (Holmberg et al., 2020; Yin et al., 2022) 
are known to have developed psychological and other types 
of adaptations during the COVID-19 pandemic. Yet, stress 
can lead to longer lasting neuroadaptations leading to anxi-
ety and depression (e.g., Pizzagalli, 2016; Kovner, Olen & 
Kalin, 2019), which persist even in the absence of stress.

In line with Hypothesis 2, the data showed that anxiety, 
depression and stress levels were related to steeper per-
ceived decreases in sexual health and lower sexual health 
after the pandemic in the whole sample. This is in line with 
previous literature showing that anxiety, depression and 
stress impair sexual health (Dèttore et al., 2013; Montesi et 
al., 2013; Kalmbach & Pillai, 2014; Leavitt & Willoughby, 
2015; Rokach, 2019). Interestingly, the distress factor most 
associated with lower levels and steeper decreases of sexual 
health was depression. This can be due to the fact that a key 
depressive symptom is anhedonia, which prevents enjoy-
ing sex, leading to high comorbidity between depression 
and low sexual health (Field et al., 2016). In this line, it has 
been argued that depression affects sexual health mainly via 
decreased libido (Kennedy & Rizvi, 2009).

The results additionally indicated that the high exposure 
group suffered from a steeper perceived decrease in sexual 
health due to the COVID-19 pandemic (Hypothesis 3). 
There are several possible interpretations as for why this 
is the case. One possible scenario is that fear of spreading 
the virus to their partners interfered with sexual activity, 
but this specific parameter did not reach statistical signifi-
cance compared to low exposure healthcare workers in our 
study, and there is no other literature assessing differences 
among types of healthcare workers in this regard. Another 
possibility is that ICU workers, who often dealt with severe 
cases of COVID-19 and the death of patients, developed 
an increased awareness, thus changing relationship hab-
its (Güzel & Döndü, 2022) or acquiring vicarious trauma 
(Suo et al., 2022) that interfered with sexual activity. A third 
potential cause is that anxiety and depression impacted sex-
ual health negatively (Dèttore et al., 2013; Montesi et al., 
2013; Kalmbach & Pillai, 2014).

Interestingly, ICU workers showed higher levels of 
meaning-centered coping (Hypothesis 4). It is likely that 
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promotion of meaning-centered coping may be an effective 
preventive strategy to improve preparedness for future hard-
ships but also to cope with daily work in normal conditions, 
especially in vulnerable subtypes of healthcare workers. 
This can be achieved with interventions fostering meaning 
coping from the perspectives of positive psychology (e.g., 
Craske et al., 2019; Carr et al., 2021; Hendriks et al., 2020) 
and especially existential positive psychology (e.g., Wong, 
2010, 2012, 2020a).
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mental wellbeing (Eisenbeck et al., 2022), both recognized 
factors influencing sexual heath (Dèttore et al., 2013; Mon-
tesi et al., 2013; Kalmbach & Pillai, 2014; Flynn & Gow, 
2015; Leavitt & Willoughby, 2015; Wright & Jenks, 2016; 
Ford et al., 2019; Rokach, 2019; Smith et al., 2019, 2020; 
Jackson et al., 2020). To determine this potential causal link 
between meaning-centered coping and sexual health, forth-
coming longitudinal and experimental studies are needed.

Limitations and Future Lines of Investigation

There are some limitations to this study worth highlighting. 
First, its cross-sectional character makes it challenging to 
make finer interpretations. For instance, tracing the evolu-
tion of the different parameters would allow the establish-
ment of more precise causal relationships. Despite this, this 
study sought to palliate this weakness by incorporating a 
retrospective measurement, a novelty among studies con-
cerned with sexual health during the COVID-19 pandemic. 
Of note, retrospective self-reports of well-being and health-
related quality of life are generally considered valid (e.g., 
Lawson et al., 2020; Hudson et al., 2022). Second, there are 
three sampling suboptimalities: the sample is relatively small 
(we did not predetermine the sample size, but we included 
as many participants from relevant healthcare services as 
was possible to us), the two groups are not equivalent as for 
professional category and there was an overrepresentation 
of women. To mitigate possible limitations concerning pro-
fessional category, this variable was included as a covariate 
in the analysis. Third, there might be a sampling bias. For 
instance, perhaps people more uninhibited and less preju-
diced about sexuality, or those more resilient to stress and 
therefore more energetic, were more likely take part in the 
study.

Conclusions and Policy Implications

This study has extended on the rich and important litera-
ture on the effects of the COVID-19 pandemic in healthcare 
workers by showing mainly that (1) ICU workers were more 
exposed than other healthcare workers to the contingencies 
of the pandemic, (2) their mental and broadly conceived 
sexual health were more affected, (3) they developed more 
meaning-centered coping adaptations, and (4) meaning-cen-
tered coping predicted better sexual health. Various health-
care services carry unique risks concerning the adverse 
impacts of health crises on mental and sexual health, and 
thus require distinct targeting strategies. This could make 
policies more effective and the use of resources more effi-
cient. According to the findings of this study, it seems that 
an increase of meaning-centered coping is part of the natu-
ral repertoire of adaptations of ICU workers. Hence, active 
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