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Abstract

Background The coronavirus disease 2019 (COVID-19) outbreak has had a widespread and profound impact on
people’'s mental health. The factors associated with mental symptoms among men diagnosed with infertility, a dis-
ease closely related to psychological conditions, remain unclear. The aim of this study is to investigate the risk factors
associated with mental symptoms among infertile Chinese men during the pandemic.

Results A total of 4,098 eligible participants were recruited in this cross-sectional, nationwide study, including 2,034
(49.6%) with primary infertility and 2,064 (50.4%) with secondary infertility. The prevalence of mental health condi-
tions was 36.3%, 39.6%, and 6.7% for anxiety, depression, and post-pandemic stress, respectively. Sexual dysfunction is
associated with a higher risk with adjusted odds ratios (ORs) of 1.40 for anxiety, 1.38 for depression, and 2.32 for stress.
Men receiving infertility drug therapy displayed a higher risk for anxiety (adjusted OR, 1.31) and depression (adjusted
OR, 1.28) symptoms, while those receiving intrauterine insemination had a lower risk of anxiety (adjusted OR, 0.56)
and depression (adjusted OR, 0.55) symptoms.

Conclusion The COVID-19 pandemic has had a significant psychological impact on infertile men. Several psychologi-
cally vulnerable populations were identified, including individuals with sexual dysfunction, respondents receiving
infertility drug therapy, and those experiencing control measures for COVID-19. The findings provide a comprehen-
sive profile of the mental health status of infertile Chinese men during the COVID-19 outbreak and provide potential
psychological intervention strategies.
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Résumé

Contexte Lépidémie de maladie a coronavirus 2019 (COVID-19) a eu un impact étendu et profond sur la santé
mentale des gens. Les facteurs associés aux symptdmes mentaux chez les hommes diagnostiqués comme infertiles,
une maladie étroitement liée aux conditions psychologiques, restent flous. Lobjectif de cette étude est d'étudier les
facteurs de risque associés aux symptémes mentaux chez les hommes chinois infertiles pendant la pandémie.

Résultats Au total, 4 098 participants admissibles ont été recrutés dans cette étude transversale a I'échelle nationale,
dont 2 034 (49,6%) présentaient une infertilité primaire et 2 064 (50,4%) une infertilité secondaire. La prévalence des
problémes de santé mentale était respectivement de 36,3 %, 39,6 % et 6,7 % pour I'anxiété, la dépression, et le stress
postpandémique. La dysfonction sexuelle est associée a un risque plus élevé avec des odds ratios ajustés (OR) de
1,40 pour l'anxiété, 1,38 pour la dépression et 2,32 pour le stress. Les hommes recevant un traitement médicamen-
teux contre l'infertilité présentaient un risque plus élevé de symptomes d'anxiété (OR ajusté, 1,31) et de dépression
(OR ajusté, 1,28), alors que ceux dont le traitement consistait a faire des inséminations intra-utérines présentaient un
risque plus faible de symptémes d'anxiété (OR ajusté, 0,56) et de dépression (OR ajusté, 0,55).

Conclusions La pandémie de COVID-19 a eu un impact psychologique important sur les hommes infertiles. Plusieurs
populations psychologiquement vulnérables ont été identifiées, notamment les personnes souffrant de dysfonction
sexuelle, les hommes recevant un traitement médicamenteux contre l'infertilité, et ceux subissant des mesures de
controle de la COVID-19. Les résultats fournissent un profil complet de I'état de santé mentale des hommes Chinois
infertiles pendant I'épidémie de COVID-19 et fournissent des stratégies potentielles d'intervention psychologique.

Mots-clés COVID-19, Infertilité masculine, Santé psychologique, Fonction sexuelle

Background

The coronavirus disease 2019 (COVID-19) outbreak
occurred in December 2019 and arousedhas attracted
global attention [1]. According to WHO, which declared
COVID-19 as a pandemic, the disease has infected more
than 318 million people and caused more than six million
deaths worldwide across more than 200 countries, areas,
or territories as of October 2022 [2]. The daily life of most
was significantly changed owing to the pandemic control
measures. A series of measures were enforced in China,
including restrictions on transport, entertainment, and
social distancing measures [3-5]. Studies have shown
that during a global pandemic, individuals may experi-
ence psychological problems [6] such as anxiety, depres-
sion, posttraumatic stress disorder, and negative societal
behaviors such as societal rejection, discrimination, and
stigmatization [7]. COVID-19 has had a serious impact
on psychological and sexual health, as well as interper-
sonal relationships among the general population [6],
especially in patients with stroke [8], hypertension [9],
and Parkinson’s disease [10].

Infertility refers to the incapacity to conceive after
one year of regular, unprotected sexual intercourse, and
affects approximately one in five couples worldwide [11-
13]. Male factors contribute to almost half of all cases,
and approximately 7% of men worldwide are afflicted
with this condition [14]. Indeed, it has been widely doc-
umented that being infertile significantly impacts the
psychological well-being of both partners, who experi-
ence problems such as low self-esteem, sexual distress,

depression, guilt, anxiety, frustration, and relational
issues between themselves. Additionally, several stud-
ies have reported that these negative emotions can also
be detrimental to sexual health and relationship qual-
ity, even conception, creating a vicious cycle [15]. For
men, potential inverse dose-response relationships were
revealed between anxiety [16] and depression [17] with
sperm quality (concentration, motility, and total sperm
count). Mental health symptoms are closely related to
male sexual dysfunction [18—20], which is an important
cause of male infertility. Infertility treatment is closely
related to a patient’s psychological condition, and deal-
ing with infertility has a significant impact on their well-
being and life satisfaction. These may originate from two
underlying causes: fertility is related to patients’ interper-
sonal (social, relational, and marital) experiences, and it
is connected to the importance of parenthood in a cou-
ple’s life [21-23].

The COVID-19 outbreak has had a widespread and
profound impact on people’s psychological status, leading
to the emergence of new mental symptoms or deteriora-
tion of existing mental illnesses [24—26]. Simultaneously,
ongoing infertility treatment and medical support may be
interrupted and delayed [27-29]. Infertile couples may
feel isolated and neglected during this outbreak period,
and may withdraw from their family and friends. A few
studies have explored the impact of the pandemic on
the mental health of female patients with infertility, and
participants reported more negative emotions, including
stress, worry, and frustration [27, 30, 31]. Infertile men
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can also experience a heavy psychological burden, espe-
cially under pressure from Chinese tradition and social
role identification. Thus, to provide evidence-based guid-
ance and help for infertile men during the COVID-19
pandemic, we conducted a large-sample cross-sectional
study to investigate the mental health condition of Chi-
nese infertile men.

Methods

Study design

This cross-sectional study was conducted from Septem-
ber 4-21, 2020. A stratified cluster random sampling
method was employed to recruit participants (Sup-
plementary Fig. 1), and the sample was obtained from
the sampling frame of seven categories developed by
stratifying all geographical regions. Sampling followed a
tiered process that included three levels: provincial-level
administrative regions, cities, and hospitals. Two repre-
sentative provinces were randomly selected in each of the
central and eastern regions (considering population den-
sity): one representative province was randomly selected
in each of the other geographical regions, and the pro-
vincial capital city, together with two random second-
ary cities, were chosen in these provinces. Four tertiary
hospitals and four secondary hospitals (two in the pro-
vincial capital city and one in each secondary city) were
selected. Next, excessive sampling was conducted in Bei-
jing, Shanghai, and Guangdong provinces, considering
the economic level, urban size, and population density.
Four tertiary and four secondary hospitals were selected
from the three provincial-level administrative regions.
Outpatient physicians involved in patient recruitment
at all hospitals were trained to improve data collection
consistency. Couples who had not been able to conceive
a child even though they had frequent, unprotected sex-
ual intercourse for a year or longer were recruited in the
urology/andrology department and reproductive center.
The husband’s personal, sexual, and medical/medication
history were documented, after which he underwent a
physical examination, semen analysis, and hormonal
evaluation. Men with sperm disorders, hypogonadism,
ejaculation disorders, or other factors affecting infertility
were included in this study. Men with mental retardation
or other diseases leading to an inability to understand the
questionnaire items were excluded from this study. Writ-
ten informed consent was obtained before the respond-
ents completed the questionnaire.

Questionnaires

The survey comprised four parts. The first part gathered
the demographic information of the participants, includ-
ing age, education level, occupation, chronic disease and
psychiatric disorder history, and sleeping status. The
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second part inquired about infertility status. The third
part investigated pandemic-related conditions and atti-
tudes toward the COVID-19 pandemic; we inquired
about the COVID-19 infection history of participants
and/or people around them, quarantine experiences,
being frontline workers, and attitudes about COVID-19
affecting male reproduction. Information on these three
parts is listed in Supplementary Table 1.

The fourth part of the questionnaire comprised five
standardized scales, including the Chinese versions of the
International Index of Erectile Function-5 items (IIEF-5)
[32], Premature Ejaculation Diagnostic Tool (PEDT) [33],
Generalized Anxiety Disorder-7 (GAD-7) [34], Patient
Health Questionnaire-9 (PHQ-9) [35], and Impact of
Event Scale-Revised (IES-R) [36], which measure symp-
toms of erectile dysfunction (ED), premature ejacula-
tion (PE), anxiety, depression, and post-pandemic stress.
The total scores of these scales were interpreted as fol-
lows: IIEF-5, normal (22-25), mild (17-21), and severe
to moderate (5-16) erectile dysfunction (ED); PEDT,
normal (0-8), suspicious (9-10), and confirmed (11-20)
premature ejaculation (PE); GAD-7, normal (0—4), mild
(5-9), moderate (10-14), and severe (15-21) anxiety;
PHQ-9, normal (0-4), mild (5-9), moderate (10-14),
and severe (15-21) depression; IES-R, normal (0-33);
confirmed (34-88). In this study, cut-off scores of 5 for
the GAD-7, 5 for the PHQ-9, and 34 for the IES-R were
adopted to detect symptoms of anxiety, depression, and
post-pandemic stress.

Statistical analysis

Continuous variables are presented as means and stand-
ard deviations. Categorical variables are represented as
absolute and percentage frequencies. All analyses were
conducted using SPSS 20.0 (SPSS Inc., Chicago, IL, USA).
All continuous variables were evaluated for normal dis-
tribution using the Shapiro-Wilk test; non-continuous
variables with non-normal distribution of variance were
evaluated using the Mann-Whitney U-test. Compari-
son of proportions was evaluated using the chi-square
test. The Bonferroni method was used to adjust P-val-
ues when comparing the proportions. To explore fac-
tors potentially associated with anxiety, depression, and
stress, unadjusted logistic regression and multivariable
logistic regression analyses were performed. Odds ratios
(ORs) and 95% confidence intervals (ClIs) are presented.
All statistical tests were two-tailed, and the significance
level was set at P<0.05.

Results

Demographic information

A total of 4,450 men were recruited from 96 urology/
andrology and reproductive centers. After screening
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352 cases with

Excluded
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4450 men recruited

in this study

questionnaire uncompleted |

2034 men with
Primary infertility

Fig. 1 Flowchart of the study

@ Ancxiety symptom
@l Depression symptom

# Post-pandemic stress symptom

40.6%

4098 eligible cases
enrolled in this study

|

2064 men with
Secondary infertility

Fig. 2 Prevalence of anxiety, depression, and post-pandemic stress symptoms in seven geographical regions of China

the incomplete questionnaires, data from 4,098 eligible
participants were included in the final analysis, includ-
ing 2,034 (49.6%) with primary infertility and 2,064
(50.4%) with secondary infertility. Of the total sample,
1,988 (48.5%) had been diagnosed with infertility for less
than three years, 1,289 (31.5%) had been diagnosed for
three years or more, and 821 (20.0%) had an uncertain

infertility history. The mean age was 32.65+6.32 years
old; 2,629 (64.2%) respondents possessed a college degree
or higher; and 2,687 (65.6%) lived in urban areas. A total
of 60.4% (2,476 cases) lived in a nuclear family and 80.3%
(3,289 cases) held a steady job. More than half of the par-
ticipants (2,150 men, 52.5%) had an average of more than
eight hours of sleep per night during the pandemic, and
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834 participants (20.4%) reported at least one sleeping
disorder. Infertile men with ED and PE—the most com-
mon sexual dysfunction disorders—accounted for 57.1%
and 15% of men, respectively. This survey included data
from 61 individuals (1.5%) with confirmed or suspected
cases of COVID-19, 30 (0.7%) individuals had been in
close contact with COVID-19 patients, and 504 (12.3%)
were frontline workers. A total of 793 (19.3%) partici-
pants underwent quarantine, and 2,705 (66.0%) reported
that their daily work was affected by COVID-19. Addi-
tional demographic and pandemic-related characteristics
are presented in Supplementary Tables 2 and 3.

Prevalence of anxiety, depression, and post-pandemic
stress symptoms

In this study, 1,884 men (46.0%) had at least one psycho-
logical symptom, 1,011 (24.7%) had two different symp-
toms, and 244 (6.0%) had three different symptoms. The
prevalence of symptoms for psychological conditions
among infertile men was 36.3% (95% CI, 34.8-37.7%)
for anxiety (1,486 participants total, including 1,139 par-
ticipants [27.8%] with mild anxiety and 347 participants
[8.5%] with moderate-to-severe anxiety), 39.6% (95%
CI, 38.1-41.1%) for depression (1,623 participants total,
including 1,149 participants [28.0%] with mild depression
and 474 participants [11.6%] with moderate-to-severe
depression), and 6.7% (95% CI, 5.9-7.5%) for post-pan-
demic stress (274 participants). The prevalence of anxiety
(39.3%), depression (43.8%), and post-pandemic stress
symptoms (7.9%) in eastern China was significantly
higher than that in other areas of China, while depres-
sion and post-pandemic stress were significantly lower in
northern China (35.4% and 3.3%, respectively). The prev-
alence of anxiety, depression, and post-pandemic stress
symptoms in the different geographical regions is shown
in Figs. 1 and 2.

Among 1,486 men with anxiety symptoms, 1,021
(68.7%) had ED symptoms and 495 (33.3%) had PE symp-
toms. In those with depressive symptoms (1,623 men),
1,125 (69.3%) had ED symptoms and 549 (33.8%) had PE
symptoms. The percentage of participants with post-pan-
demic stress symptoms increased to 78.8% (ED, 216 men)
and 48.9% (PE, 134 men). Of the 994 men with moder-
ate to severe ED symptoms, 146 (14.7%) had moderate to
severe anxiety symptoms, 209 (21.0%) had moderate to
severe depressive symptoms, and 132 (13.3%) had stress
symptoms, as measured by the validated questionnaires.
Among the 613 men with PE symptoms, 116 (18.9%) had
moderate to severe anxiety symptoms, 157 (25.6%) had
moderate to severe depressive symptoms, and 92 (15.0%)
had stress symptoms. The prevalence of psychological
symptoms was high among men with insomnia (anxiety,
66.5%; depression, 72.7%; stress, 19.8%), sleep duration

Page 5 of 16

less than eight hours (anxiety, 41.7%; depression, 45.1%;
stress, 8.0%), men on medication (anxiety, 42.9%; depres-
sion, 46.0%; stress, 7.6%), frontline workers (anxiety,
42.1%; depression, 48.6%), participants who experienced
both centralized quarantine (anxiety, 42.9%; depression,
52.4%) and home quarantine (anxiety, 42.6%; depression,
48.6%), participants with working delayed (anxiety, 38.8%;
depression, 43.6%; stress, 7.4%), participants out of work
(anxiety, 36.5%; depression, 39.9%; stress, 12.2%), partici-
pants experiencing salary cuts or unemployment during
COVID-19 (anxiety, 43.4%; depression, 47.1%; stress,
8.5%), and participants reporting increase in workload
(anxiety, 43.7%; depression, 47.3%; stress, 9.0%). Mean-
while, the prevalence of psychological symptoms was also
high among men with the following conditions: fever,
fatigue, or headache (anxiety, 53.1%; depression, 70.3%;
stress, 14.1%), worrying about being infected (anxiety,
44.2%; depression, 48.4%; stress, 9.9%), being concerned
about the impact of COVID-19 on sexual function (anxi-
ety, 49.5%; depression, 53.3%; stress, 15.7%), and choos-
ing cryopreservation of sperm in response to COVID-19
(anxiety, 44.4%; depression, 44.6%; stress, 13.2%). The
prevalence of psychological problems among the differ-
ent populations is presented in Table 1.

Factors associated with symptoms of anxiety, depression,
and post-pandemic stress

In the multivariable analysis, participants with a college
or higher educational background and history of psy-
chiatric disorders displayed a remarkably higher risk of
anxiety and depression symptoms. Sleeping disorders,
ED, and PE were found to be associated with symptoms
of anxiety, depression, and stress, and participants with
sleep duration longer than eight hours had a lower risk
of anxiety (adjusted OR, 0.84; 95% CI, 0.73-0.97) and
depression (adjusted OR, 0.86; 95% CI, 0.74—1.00) symp-
toms. Simultaneously, being concerned about the impact
of COVID-19 on sexual function is associated with a
higher risk with adjusted ORs of 1.40 (95% CI, 1.18-1.67)
for anxiety, 1.38 (95% CI, 1.16-1.64) for depression, and
2.29 (95% CI, 1.70-3.08) for post-pandemic stress symp-
toms. Men receiving infertility drug therapy displayed a
higher risk of anxiety (adjusted OR, 1.30; 95% CI, 1.12—
1.52) and depression (adjusted OR, 1.27; 95% CI, 1.09—
1.48) symptoms. Men considering cryopreservation of
sperm in response to the pandemic had an elevated risk
of stress symptoms (adjusted OR, 1.50; 95% CI, 1.06—
2.10). Participants whose work was affected by COVID-
19 faced higher risks than those whose work was not
affected. Among these impacts, salary cut/job loss was
associated with at least twice the risk of anxiety, depres-
sion, and stress symptoms (adjusted ORs, 2.02 [95%
CI, 1.70-2.41] for anxiety, 2.16 [95% CI, 1.81-2.57] for
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depression, and 2.01 [95% CI, 1.39-2.89] for stress symp-
toms). Men out of work were highly susceptible to symp-
toms of stress (adjusted OR, 3.64; 95% CI, 1.98-6.70).
Men worried about COVID-19 infection demonstrated a
higher risk with adjusted ORs of 1.41 (95% CI, 1.22-1.64)
for anxiety, 1.33 (95% CI, 1.13-1.55) for depression, and
1.53 (95% CI, 1.15-2.03) for stress symptoms. Infer-
tile men with a higher desire to receive psychological
counseling during the pandemic demonstrated a higher
risk of anxiety (adjusted OR, 1.10; 95% CI, 1.08-1.13),
depression (adjusted OR, 1.09; 95% CI, 1.06-1.11), and
stress (adjusted OR, 1.15; 95% CI, 1.11-1.20). Nonethe-
less, men with more knowledge about COVID-19 dis-
played a lower risk of anxiety (adjusted OR, 0.94; 95% CI,
0.91-0.98) and depression (adjusted OR, 0.95; 95% CI,
0.91-0.98). Other risk factors for depressive symptoms
included fever, fatigue, or headache during the pandemic
(adjusted OR, 2.26; 95% CI, 1.22—4.21), being frontline
workers (adjusted OR, 1.36; 95% CI, 1.09-1.70), and
home quarantine experiences (adjusted OR, 1.29; 95% CI,
1.08-1.55). Detailed results of the multivariable analysis
are presented in Table 2.

Discussion

Severe emotional distress can occur during public health
events [37-40]. To the best of our knowledge, numerous
studies have examined women with infertility (Table 3).
Ceasing infertility treatment was the primary problem
affecting patients [27, 41, 42], while changes in working
environment and style [43], quarantine [44], and finan-
cial concerns [45] increase the psychological burden of
patients. Negative emotions were found to reduce the
quality of couples’ relationships [28] and lower expecta-
tions of future pregnancy [46] during the pandemic. Men
with infertility are especially vulnerable to psychologi-
cal problems [47], and the psychological status of infer-
tile male patients is often overlooked. This is the first
nationwide study of an infertile male population that
systematically investigated the prevalence of and factors
associated with mental health symptoms using standard-
ized rating scales during this COVID-19 outbreak period.
This study revealed that the pandemic has had a psycho-
logical impact on infertile men, and approximately half
of them had at least one psychological symptom. More
than one-third of infertile men developed anxiety or
depression symptoms, and a certain percentage had post-
pandemic stress symptoms. Several psychologically vul-
nerable populations were identified, including individuals
with sexual dysfunction, respondents receiving infertil-
ity drug therapy, those with work being affected, those
who experienced home quarantine, and frontline work-
ers. The findings provide a comprehensive profile of the
mental health status of infertile Chinese men during the
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COVID-19 outbreak and provide potential psychological
intervention strategies.

The prevalence of anxiety was consistent and depres-
sion was higher compared to studies of Chinese infer-
tile men before the COVID-19 outbreak by Gao et al.
[48] in 2013 and Ma et al. [20] in 2017. Meanwhile, we
found that the prevalence of psychological symptoms
was also higher compared to data from the general
population during the COVID-19 pandemic [26, 49],
which was reported to be approximately one-fifth to
one-third. This indicates that the pandemic’s psycho-
logical impact is greater on infertile men than on the
general population.

As our data showed, several groups were likely to
develop psychological symptoms. This study revealed
that erection/ejaculation dysfunction leads to a higher
risk of mental health symptoms such as anxiety, depres-
sion, and stress. PE and ED are two major male sexual
dysfunctions with prevalence varying from 20 to 50%
in different districts, and the prevalence is even higher
among infertile populations [50-54]. The prevalence of
ED was reported to increase due to severe semen quality
impairment [55]. In daily clinical practice, approximately
50-80% of men with sexual dysfunction show concomi-
tant symptoms of depression or anxiety [18]. Poor men-
tal health can also lead to ED or PE [56-58]. Ejaculatory
latency, sexual desire, and orgasmic function are reduced
in infertile men and are mainly associated with mood dis-
turbances [55]. The frequency of sexual intercourse was
significantly related to changes in erectile function and
ejaculatory control ability, and participants with a low
frequency of sexual intercourse had less partner time
and intimate behavior with sexual partners. Owing to
the restrictions on social activity and transport during
the pandemic, partners who did not live together had a
lower chance of sexual intercourse [59-62]. As two enti-
ties that cause and affect each other, sexual function and
psychological status must be assessed in infertile popu-
lations. A deep analysis of the sexual and psychological
status of infertile men, as well as evaluating their associa-
tion, might be helpful in exploring the effects of infertility
on sexual function and possible treatment plans [48], and
in improving not only reproductive but also general and
sexual health [55].

Drug therapy is usually the first choice in idiopathic
male infertility and in men with an abnormality in
the hypothalamic-pituitary-testicular axis, leading to
endocrine-related infertility [11]. Although drug treat-
ment is a non-invasive and affordable choice, patients
still have to pin their hopes on the efficacy of drugs and
wait to conceive naturally. Considering the spermato-
genesis cycle, the duration of drug treatment is usu-
ally 6-12 months, at least [63]. During this pandemic,
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Table 2 Multivariable Regression Analysis of Risk Factors Associated with Symptoms of Anxiety, Depression, and Post-pandemic Stress

Factors Anxiety ® Depression © Post-pandemic stress ©
AOR P AOR P AOR¢ P
[95% ClI] [95% ClI] [95% Cl]

Level of education

Junior high school or below 1 [Reference] 1 [Reference] NA
Senior high school or technical secondary school 1.10 0443 1.18 0.175
[0.86-1.40] [0.93-1.50]
College degree or higher 1.79 <0.001 1.80 <0.001
[1.45-2.22] [1.45-2.22]
History of psychiatric disorders
No 1 [Reference] 1 [Reference] NA
Yes 264 <0.001 250 0.001
[1.58-4.43] [1.47-4.28]
Sleep disorders
No 1 [Reference] 1 [Reference] 1 [Reference]
Insomnia 3.10 <0.001 3.62 <0.001 3.64 <0.001
[2.34-4.11] [2.69-4.87] [2.52-5.25]
Snoring 1.39 0.002 1.60 <0.001 1.70 0.007
[1.13-1.72] [1.30-1.98] [1.15-2.50]
Both 297 0.001 3.07 0.001 4.66 <0.001
[1.56-5.66] [1.57-6.00] [2.26-9.61]
Others 242 0.030 1.98 0.098 0.00 0.998
[1.09-5.37] [0.88-4.47]
Sleeping duration/per night
<8h 1 [Reference] 1 [Reference] NA
>8h 0.84 0.020 0.86 0.046
[0.73-0.97] [0.74-1.00]
Variable 063 0.002 0.64 0.003
[0.47-0.84] [0.48-0.86]
Ongoing treatment
None 1 [Reference] 1 [Reference] 1 [Reference]
Medication 1.30 0.001 127 0.003 097 0.817
[1.12-1.52] [1.09-1.48] [0.72-1.30]
Surgical treatment 118 0497 1.33 0.243 2.53 0.008
[0.73-1.90] [0.83-2.14] [1.27-5.04]
Others 0.82 0.137 0.86 0.240 0.89 0.664
[0.63-1.06] [0.67-1.11] [0.53-1.50]
ED symptom
None 1 [Reference] 1 [Reference] 1 [Reference]
Mild 1.58 <0.001 1.77 <0.001 1.44 0.049
[1.34-1.86] [1.51-2.08] [1.00-2.06]
Moderate to severe 215 <0.001 240 <0.001 2.64 <0.001
[1.79-2.57] [2.00-2.88] [1.86-3.74]
PE symptom
None 1 [Reference] 1 [Reference] 1 [Reference]
Suspected 1.21 0.094 1.16 0.184 1.67 0.009
[0.97-151] [0.93-145] [1.14-2.47]
Yes 1.56 <0.001 1.88 <0.001 2.1 <0.001
[1.29-1.90] [1.54-2.29] [1.54-2.88]
Did you get fever, fatigue or headache during pandemic?
No NA 1 [Reference] NA
Yes 2.26 0.010

[1.22-4.21]
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Table 2 (continued)
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Factors Anxiety ® Depression © Post-pandemic stress ©
AOR* P AOR* P AOR* P
[95% Cl] [95% Cl] [95% Cl]
Are you a frontline worker?
No NA 1 [Reference] NA
Yes 1.36 0.007
[1.09-1.70]
Have you ever experienced quarantine?
No NA 1 [Reference] NA
Centralized 1.37 0.279
[0.78-2.40]
Home 1.29 0.006
[1.08-1.55]
How was your work affected by the pandemic?
None 1 [Reference] 1 [Reference] 1 [Reference]
Delayed 1.60 <0.001 1.79 <0.001 1.56 0.037
[1.31-1.95] [1.47-2.19] [1.03-2.37]
Kept jobless 1.56 0.023 1.73 0.005 3.64 <0.001
[1.06-2.29] [1.18-2.53] [1.98-6.70]
Salary cut or job loss 202 <0.001 2.16 <0.001 2.01 <0.001
[1.70-2.41] [1.81-2.57] [1.39-2.89]
Workload increased 1.76 <0.001 1.73 <0.001 2.1 0.007
[1.32-2.34] [1.29-2.31] (1.23-3.64]
Are you worried about you and your relatives infected by coronavirus?
No 1 [Reference] 1 [Reference] 1 [Reference]
Yes 141 <0.001 133 <0.001 1.53 0.003
[1.22-1.64] [1.13-1.55] [1.15-2.03]
Are you concerned that infection with coronavirus may affect your sexual function?
No 1 [Reference] 1 [Reference] 1 [Reference]
Yes 1.40 <0.001 1.38 <0.001 2.29 <0.001
[1.18-1.67] [1.16-1.64] [1.70-3.08]
Have you considered choosing cryopreservation of sperm in response to the COVID-19 pandemic?
No NA NA 1 [Reference]
Yes 1.50 0.021
[1.06-2.10]
How much do you know about COVID-19? 0.94 0.001 0.95 0.004 NA
[0.91-0.98] [0.91-0.98]
How much do you desire to receive psychological 1.10 <0.001 1.09 <0.001 1.15 <0.001
counseling? [1.08-1.13] [1.06-1.11] [1.11-1.20]

Abbreviation: AOR Adjusted odds ratio, N Not available (variables that were not analyzed because they were not statistically significant in the unadjusted regression
model). ED Erectile dysfunction, PE Premature ejaculation, COVID-19 Coronavirus disease 2019

2 Anxiety was defined as Generalized Anxiety Disorder-7 score of 5 or higher
b Depression was defined as Patient Health Questionnaire-9 score of 5 or higher

¢ Post-pandemic stress was defined as Impact of Event Scale-Revised score of 33 or higher

9 All of the variables that were statistically significant in the unadjusted regression analysis and those that might convey important information, including education
level, job status, history of psychiatric disorders, sleep disorders, sleeping duration, ongoing treatment, sexual function (ED, PE) and COVID-19 related information

were entered into the multivariable model

fertility treatment suspensions have had a considerable
negative impact on patients’ mental health and quality
of life [41]. Men on medication are likely to experience
deterioration of their psychological condition due to a
lack of further medical attention.

The secondary social impacts of COVID-19 were
identified as boosters for psychological symptoms in
this study, which is consistent with a UK-based find-
ing that individuals were more concerned about the
secondary social impacts of COVID-19 than the direct
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Table 3 Studies about Psychological Status of Infertile population during the Coronavirus Disease 2019 Pandemic

Author(s) Journal Volume Study population Sample size Countries/ Results/conclusions related to
(infertility) regions psychological status during pandemic
Gordon et al. PLoS One Females North America  Fertility treatment suspensions have had a
2020;15(9) considerable negative impact on women’s
mental health and quality of life.
Ben-Kimhy etal. Hum Reprod Females 168 Israel Infertility females expressed sadness (64%),

202012 01;35(12)

Seifer et al. Reprod Biol Endocrinol Females and males 734
2021 Feb 23;19(1)

Lawson et al. J Assist Reprod Genet Females and males 787
2021 Feb;38(2)

Haham et al. Reprod Biomed Online Females 181
2021 04;42(4)

Caoetal Front Psychiatry Females
2021;12

Rosielle et al. Reprod Biomed Online Females 330
2021 10;43(4)

Dillard et al. Int J Environ Res Public Health  Females 304
2022 Feb 23;19(5)

Dong et al. J Assist Reprod Genet Female and males 940

2022 Feb;39(2)

Galhardoetal.  Psychol Health Med Females
2022 02;27(2)
Tippett J Health Psychol Females 124

2022 06;27(7)

1943

helplessness (61%) and distress (50%).

Mental health, physical health, personal
safety, strain on their relationship with their
partner and concern regarding their financial
situation are the five major concerns during
the pandemic.

United States

United States Distress was induced mostly by the delay of

infertility treatments.

Anxiety related to COVID-19 and disagree-
ment with treatment suspension were found
to be significantly associated with psychologi-
cal distress

Canada

China An increase in negative emotions and worse
family relationships among quarantine

population.

Netherlands 76.6% of the infertility patients reported
increased levels of stress during the pan-

demic.

United States An overall negative impact was associ-
ated with more negative emotions, lower
expectations of future pregnancy, and greater

stress and depressive symptoms during the

pandemic.
China Anxiety symptoms and stress level are related
to the quality of a couple’s relationship.
Portugal Women who continued to work at their

workplace presented significantly higher
depressive and anxiety symptoms

Increased stress levels due to treatment can-
cellation has had a detrimental impact on the
emotional health and wellbeing of patients.

United Kingdom

Abbreviation: COVID-19 Coronavirus disease 2019

threats of COVID-19 infection [64]. Infertile men
whose work was affected reported a higher risk for
symptoms of anxiety, depression, and post-pandemic
stress. As reported in Australia, financial pressure due
to salary cut/job loss, which was also commonly identi-
fied in our sample, was associated with poorer mental
health [65]. Our study also identified home quarantine
experience as a risk factor for depressive symptoms,
in line with study results from the general population
[49, 66]. Owing to the strict policy on social contact,
procedures in various industries have slowed down and
inevitably leading to delays/backlogs. The lack of office
connections might reduce creativity and productivity
and is not conducive to the discharge of mental pres-
sure. In China, men are usually the family breadwin-
ners. The negative impact of COVID-19 on work will
worsen the situation for men struggling with fertility
problems, giving rise to psychological symptoms.

We found that the threat of COVID-19 infection could
also contribute to psychological symptoms. A high prob-
ability of depressive symptoms was found among front-
line workers. People infected with the coronavirus may be
asymptomatic during the incubation period, and its clinical
manifestations can be easily confused with those of normal
influenza [67-69]. During this public health emergency,
frontline workers may fear getting sick and spreading the
infection to their families, other patients, and coworkers
[70]. As our data suggested, men worrying about them-
selves or their relatives being infected with COVID-19
showed a higher risk of anxiety, depression, and stress, and
men with fever, fatigue, or headaches during the pandemic
were more vulnerable to depression symptoms. It has been
suggested that the coronavirus infection could impair the
male reproductive system if spermatogenic tubules, testicu-
lar stromal cells, and spermatogenic cells in the testis are
invaded by the virus [71-74]. Testicular damage was found
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to be more severe in men of procreant age than in older
men [75-77]. This implies that the potential after-effects
of even mild infections are magnified in infertile men and
put them under substantial psychological burden. This was
further confirmed by our finding that men choosing cryo-
preservation of sperm in response to the COVID-19 pan-
demic had a higher risk of stress symptoms.

Sleep conditions may also have influenced mental
health during the pandemic. Self-reported insomnia and
snoring are the risk factors for anxiety, depression, and
stress. The unsettling news and images shown on tel-
evision and the Internet, together with the uncertainty
of the novel virus, might have contributed to the emer-
gence of sleep disorders. Our results demonstrated that
snoring can affect both sleep duration and the quality of
sleep [78]. Sleep disorders are closely related to anxiety,
depression, and stress [79, 80]. Infertile men who claimed
to know about COVID-19 displayed a lower risk of anxi-
ety and depression. This might be due to the lack of clear
and consistent guidelines on how to avoid and manage
infections [81]. As reported, suicide/suicidal behaviors
occurred not only among hospitalized patients, but also
among uninfected people [82-84]. When facing a new
outbreak, fear increases among the general population.

This study has a few limitations. Mental health and
sexual dysfunction symptoms were assessed by ques-
tionnaires but not clinical diagnosis. Owing to the cross-
sectional design, no causal associations could be derived
from the study. Further studies are required to verify the
potential long-term mental health problems associated
with this pandemic.

Conclusion

During the COVID-19 pandemic, anxiety, depression,
and stress were moderately prevalent among infertile
men in China. Combined with sexual dysfunction, drug
therapy is closely associated with negative psychological
outcomes. Risk factors also include sleep disorder symp-
toms, work being affected by outbreaks, and occupational
exposure. Our findings suggest that the COVID-19 pan-
demic could have certain mental health repercussions on
infertile men. We suggest that andrologists pay attention
to mental health symptoms together with sexual function
evaluations when treating infertile men. Psychological
counseling and interpretation will also be useful.

Abbreviations
COVID-19  coronavirus disease 2019

IIEF-5 International Index of Erectile Function-5 items
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GAD-7 Generalized Anxiety Disorder-7
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IES-R Impact of Event Scale-Revised
ED erectile dysfunction

PE premature ejaculation

ORs odds ratios

@ confidence interval
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