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The coronavirus disease 2019 (COVID-19) may have a negative impact on the sexual health of male adults. An
online questionnaire survey was conducted among male adults from February 04, 2023 to March 15, 2023 to
analyze the impact of COVID-19 on the sexual health of male adults in China.

Participants provided about their medical, social, lifestyle, and family situations information through ques-
tionnaires including the Brief Sexual Function Inventory (BSFI). Sexual function problems were defined based on
predetermined cutoff values of the BSFI domain scores.

A total of 1,250 male adults were included with median age as 32 years. According to the analysis of statistical
results, sexual drive and erections firm enough to have sexual intercourse were reported to be present only a few
days or less last month among 14.8 % and 11.1 % of COVID-19 survivors, respectively. Compared with unin-
fected persons, COVID-19 survivors had significantly lower scores on all BSFI domains and an increased risk of
problems with sexual drive and erectile. In multivariate models of COVID-19 survivors, age >30 years, rural
resident, lower education level, manual worker, lower income, and shorter duration from recovery to survey date
were significantly associated with poorer overall sexual function.

In this study, COVID-19 survivors was reported to have significantly poorer sexual function than uninfected
persons. The COVID-19 may have had a significant impact on the sexual health of Chinese male adults. We need

to focus on sexual dysfunction in COVID-19 survivors, and proactively provide effective interventions.

1. Introduction

COVID-19, caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), was designated as a public health emergency of inter-
national concern (PHEIC) by the World Health Organization (WHO) on
January 31, 2020 (Kang and Xu, 2020). In addition to pulmonary
symptoms, the clinical manifestations of COVID-19 also demonstrate
different degrees of extra-pulmonary organ damage (Gupta et al., 2020).
Large-scale statistical analyses in multiple countries have shown that
disease severity and mortality are higher in men than in women, and
male sex does appear to be a risk factor for serious infections worldwide
(Aleksanyan and Weinman, 2022; Nassau et al., 2022). It is well known
that androgens have high serum concentrations in men, and the un-
derlying mechanism of SARS-CoV-2 virus entry and the severity of
resulting COVID-19 may be influenced by androgens (Auerbach and

Khera, 2021; Okwan-Duodu et al., 2021). The unique deleterious effects
of the virus on male reproduction and sexual function are becoming
increasingly apparent (Pijls et al., 2021; White, 2020). Nearly a quarter
of infected men have been reported to be infected with epididymo-
orchitis (Best et al., 2021). Following recovery from COVID-19, some
COVID-19 survivors developed erectile dysfunction (ED), and viral
particles were even found in the penile tissue of COVID-19 survivors up
to 7 months after infection (Kresch et al., 2021). These phenomena raise
concerns about the sexual health of male COVID-19 survivors.

During the pandemic, most studies have been focused on women or
both genders, or explored the impact of psychological problems caused
by the lockdown on sexual function (Fang et al., 2021; Li et al., 2020).
From January of 2023, China government announced the lift of strict
prevention and control measures against COVID-19 infection. The
COVID-19 pandemic in China entered a new phase with a large number
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2023 to March 15, 2023

Questionnaires were distributed online from February 4,

1,398 males participated in survey

\ 4

1,393 males completed questionnaire

A 4

1,250 males included in main analyses

Excluded: =5
—pp| -Incomplete information: n=1
-Error information: =4
Excluded: n=143
> -Undiagnosed: =16
-Not recovered: =15
-Insufficient recovery time: n=63

Fig. 1. Flow chart of the online questionnaire survey on adult male sexual function in China from February 4, 2023 to March 15, 2023.

of Chinese men being infected with the virus. It is important to under-
stand the effects of SARS-CoV-2 on male sexual function so that pre-
vention and treatment can be developed (Dubin et al., 2022).

An online questionnaire survey was conducted to investigate the
impact of COVID-19 infection on the sexual function of Chinese men in
an environment with loosened control measures.

2. Participants and methods
2.1. Participants inclusion

An online questionnaire survey was conducted from February 4,
2023 to March 15, 2023 at the Urology Center of Shuguang Hospital
Affiliated to Shanghai University of Traditional Chinese Medicine. The
online questionnaire was created using a professional system (Wen-
juanxing, https://www.wjx.cn), and the survey was administered
through social media including WeChat (version 8; Tencent, Shenzhen,
China) and Douyin (www.douyin.com); the questionnaire was also
accessed by participants scanning the QR code on posters put up in
Shuguang Hospital Affiliated to Shanghai University of Traditional
Chinese Medicine. To be included in this survey, participants had to be
Chinese men (aged 18-80 years) with a history of sexual intercourse.
Informed consent was obtained from participants before they began the
questionnaire, which stated privacy protection, and the survey was
anonymous. Participants completed the questionnaire using a mobile
phone or personal computer. Ethical approval for this study was ob-
tained from the Ethics Committee of Shuguang Hospital Affiliated to
Shanghai University of Traditional Chinese Medicine.

2.2. Questionnaires

The questionnaire consists of three parts. The first part was the basic
personal information of the participants, including age, height, body
mass index (BMI) (Wang et al., 2021), marital status, education back-
ground, occupation, monthly income, living habits, and history of
sexual-function-enhancing medications.

The second part was the diagnosis and treatment history of COVID-
19, including the diagnosis method of COVID-19 infection, the num-
ber of vaccine shots received, clinical symptoms, drugs used for treat-
ment, and duration from recovery to survey date.

The third part was the Brief Sexual Functioning Inventory (BSFI).
The BSFI is an 11-item questionnaire about sexual experiences in the
past 30 days. The questionnaire consists of three functional domains
(two items for drive, three items for erection, and two items for ejacu-
lation), one problem assessment domain (one item for drive, erection,
and ejaculation, respectively), and one overall sexual satisfaction item
(O’Leary et al., 1995). Participants responded with ratings from 0 to 4,
with O indicating the worst functioning, biggest problems, or least
satisfaction, and 4 indicating the opposite. We use domain scores (range
0-4) and BSFI total score (sum of all values except sexual satisfaction,
range 0-40) to measure the overall sexual functioning of participants.
Domain score is the average rating of total items in the corresponding
domain. Referring to the relevant literature on male sexual function, we
calculated the total score of each domain from the BSFI score, and the
cutoff values for caseness (problem) were defined as drive <3, erection
<7, ejaculation <5, and satisfaction <1 to compare sexual problems
between COVID-19 survivors and normative data (NORM) (Dahl et al.,
2007). A combined sum score for drive, erection, and ejaculation (DEE)
was created and the problem defined as DEE <10. A problem with
overall sexual function was defined as the presence of either a satis-
factory problem and/or a DEE problem (Bersvendsen et al., 2020).

Cronbach’s coefficient alpha was calculated to assess internal con-
sistency: BSFI 0.926.

2.3. Data collection

The data from participants with wrong information, those with an
unclear diagnosis of COVID-19 infection, and those who had not
recovered or duration from recovery to survey date less than one month
were excluded.
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Characteristics of NORM and COVID-19 survivors who participated in the online questionnaire in China from February 4, 2023 to March 15, 2023.

NORM (n = 198)

COVID-19 survivors (n = 1052)

Age, years 29.5(19-62) 33(18-69)
BMI®
Underweight 10(5.0) 31(2.9)
Normal 109(55.0) 508(48.2)
Overweight 68(34.3) 399(37.9)
Obesity 11(5.5) 114(10.8)
In a marital relationship 84(42.4) 602(57.2)
Rural resident 57(28.8) 189(18.0)
Lifestyle behavior
Smoking” 48(24.2) 244(23.2)
Drinking” 79(39.9) 459(43.6)
Exercising® 100(50.5) 617(58.7)
Highest academic degree
Junior middle school or lower 9(4.6) 24(2.3)
Senior middle school and technical secondary school 19(9.6) 65(6.2)
Undergraduate and junior college 104(52.5) 606(57.6)
Master or above 66(33.3) 357(33.9)
Occupation
Workers and peasants 11(5.6) 49(4.7)
Students 38(19.2) 102(9.7)
Medical workers, teachers and civil servants 57(28.8) 363(34.5)
Company clerks 38(19.2) 244(23.2)
Managers and self-employed people 18(9.1) 150(14.3)
Retirees 0(0) 10(1.0)
Service trades and salespeople 10(5.1) 34(3.2)
Freelancing and other professions 26(13.1) 100(9.5)
Monthly income, CNY
No income 20(10.1) 63(6.0)
<1,000 24(12.1) 39(3.7)
2,000-3,999 12(6.1) 65(6.2)
4,000-6,999 33(16.7) 223(21.2)
>7,000 109(55.0) 662(62.9)
Medication to enhance sexual function” 24(12.1) 102(9.7)
Pro-erectile medication 4(2.0) 60(5.7)
TCM 14(7.0) 13(1.2)
Pro-erectile medication combines with TCM 6(3.0) 19(1.8)
Others 0 10(0.9)
Number of vaccine shots received®
None 8(4.0) 42(4.0)
1 9(4.6) 24(2.3)
2 25(12.6) 199(19.0)
3 126(63.6) 733(69.7)
>3 30(15.2) 54(5.1)
Duration from recovery to survey date’, days
30-59 488(46.3)
60-89 356(33.8)
>90 208(19.7)

Data are presented as numbers (%) unless otherwise specified.
NROM normative data, COVID-19 Coronavirus Disease 2019, BMI body-mass index, CNY Chinese yuan, TCM Traditional Chinese medicine.
3 BMI classification is defined by Chinese cutoff points. Underweight: <18.5 kg/m? Normal: 18.5-24 kg/m? Overweight: 24-28 kg/m?; Obesity: >28 kg/m?.

b Daily or occasionally.

¢ Physical activity less than 150 min/week of moderate activity, or less than 75 min of strenuous activity.

4 Medications taken before infection with COVID-19. Pro-erectile medication includes sildenafil and tadalafil; TCM includes Wuzi Yanzong pill, Liuwei Dihuang pill,

Shenqi Dihuang decoction and other formulas.

¢ The COVID-19 vaccine.

f Recovery was defined as the disappearance of symptoms of COVID-19 infection and negative nucleic acid test for two consecutive days.
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Items on Brief Sexual Function Inventory questionnaire

1: During the past 30 days, on how many days have you felt sexual drive?

2: During the past 30 days, how would you rate your level of sexual drive?

3: Over the past 30 days, how often have you had partial or full sexual
erections when you were sexually stimulated in any way?

4: Over the past 30 days, when you had erections, how often were they
firm enough to have sexual intercourse?

5: How much difficulty did you have getting an erection during the past 30

6: In the past 30 days, how much difficulty have you had ejaculating when
you have been sexually stimulated?

7: In the past 30 days, how much did you consider the amount of semen
you ejaculate to be a problem for you?

8: In the past 30 days, to what extent have you considered a lack of
sexual drive to be a problem ?

9: In the past 30 days, to what extent have you considered your ability to
get and keep erection to be a problem ?

10: In the past 30 days, to what extent have you considered your
ejaculation to be a problem ?

11.0verall, during the past 30 days, how satisfied have you been with
your sex life?
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days?

| |
0% 20% 40% 60% 80%

100%

1: no days; 2: none at all; 3-4: not at all; 5: did not get erections at all; 6: no sexual stimulation; 7-10: big problem; 11: very dissatisfied.
1: few days; 2: low; 3-4: a few times; 5-6: a lot of difficulty; 7-10: medium problem; 11: mostly dissatisfied.

1: some days; 2: medium; 3-4: fairly often; 5-6: some difficulty; 7-10: small problem; 11: neutral or mixed.

E [: every day; 2: high; 3-4: always; 5-6: no difficulty; 7-10: no problem; 11: very satisfied.

Fig. 2. Males recovered from the coronavirus disease 2019 (COVID-19) response to the Brief Sexual Function Inventory (BSFI) items in China from February 4, 2023

to March 15, 2023.

2.4. Medication enhancing sexual function

We collected information on the use of medications enhancing sexual
function, including pro-erectile medications (including sidenafil and
tadafil), traditional Chinese medicine (TCM) (e.g. Wuzi Yanzong pill,
Liuwei Dihuang pill, Shenqi Dihuang decoction, etc.), and others. Five
sets of categorical variables were constructed for COVID-19 survivors
based on their medication use prior to infection: (1) no sexual function
enhancing medication; (2) pro-erectile medication; (3) TCM; (4)
concomitant use of pro-erectile medication and TCM; (5) other.

2.5. Statistics

Descriptive characteristics were presented as median (range) for age
variables, number (percentage) for each categorical variable, and mean
(standard deviation) for BSFI score. Independent sample t-test was used
to compare the means among the data according to the data type. The
resulting BSFI score was transformed into binary qualitative data ac-
cording to the threshold, and age-stratified binary logistic regression
was used to assess the association between the independent and
outcome variables as odds ratios (OR) with 95 % confidence intervals.
Age-adjusted and multivariable linear regression models were used to
assess the association between the independent variables and the
outcome variables, using the unstandardized regression coefficient beta

with 95 % confidence intervals. Variables with p values < 0.25 in the
age-adjusted models were included as independent variables in the
multivariate model (Bersvendsen et al., 2020), and a stepwise regression
process was performed.

Effect sizes were used as a measure to assess the clinical significance
and were reported as standardized mean differences, with the standard
deviations of the NORM group as the denominator due to hetero-
skedasticity, and the equation: standardized mean difference (SMD) =

W Effect size was considered as none (0-0.20), small

(0.21-0.49), and moderate (ES >0.50) clinical significance(Schober
et al., 2021).

A two-sided p values < 0.05 was considered to indicate statistical
significance. SPSS version 25 (IBM Corporation, Armonk, NY, USA) and
SAS version 9.4 (SAS Institute, Cary, NC) was used as statistical
software.

3. Results
3.1. Study sample characteristics

In total, 1398 male adults participated in the survey (Fig. 1). Based
on the inclusion criteria, we excluded male participants with obviously
incorrect information (n = 5), unclear diagnosis of COVID-19 infection
(n = 76), not recovered (n = 15), and duration from recovery to survey
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Items on Brief Sexual Function Inventory questionnaire

1: During the past 30 days, on how many days have you felt sexual drive?

2: During the past 30 days, how would you rate your level of sexual drive?
3: Over the past 30 days, how often have you had partial or full sexual
erections when you were sexually stimulated in any way?

4: Over the past 30 days, when you had erections, how often were they
firm enough to have sexual intercourse?

5: How much difficulty did you have getting an erection during the past 30
days?

6: In the past 30 days, how much difficulty have you had ejaculating when
you have been sexually stimulated?

7: In the past 30 days, how much did you consider the amount of semen

Mean item score =1 SD
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COVID-19 survivors

you ejaculate to be a problem for you?

8: In the past 30 days, to what extent have you considered a lack of #——'

sexual drive to be a problem ?

9: In the past 30 days, to what extent have you considered your ability to #——'

get and keep erection to be a problem ?

10: In the past 30 days, to what extent have you considered your #—'

ejaculation to be a problem ?

11.Overall, during the past 30 days, how satisfied have you been with
your sex life? ) 1

0.0 1.0 2.0 3.0 4.0 5.0

Fig. 3. Brief Sexual Function Inventory (BSFI) mean item score in males recovered from the novel coronavirus infection (n = 1052) and normative data (NORM) (n =
198) in China from February 4, 2023 to March 15, 2023. Score: question 1-7: 0-4 (never or poor function-always or good function); question 8-10: 0-4 (big problem

- no problem); question 11: 0-4 (very unsatisfied — very satisfied).

date less than one month (n = 63). The remaining 1250 participants
represented the sample included in the analyses. 1052 (84.1 %) males
with previous COVID-19 infection constituted COVID-19 survivor
group, and 198 (15.8 %) uninfected males constituted normative group
(NORM).

The median age of COVID-19 survivors was 33 years (Table 1). 48.2
% males were normal body size (BMI ranged from 18.5 to 24 kg/m?),
57.2 % in a marital relationship, 18.0 % rural residents. Among them,
23.2 % were smokers, 43.6 % alcohol drinkers, and 58.7 % with exercise
habits. 33.9 % of COVID-19 survivors had a master degree or above,
34.5 % public employees (including medical workers, teachers, and civil
servants) which accounts for the largest proportion, and 62.9 % had an
monthly income of more than 7,000 CNY. Among the COVID-19 survi-
vor group, 74.8 % had received three or more vaccine shots, 46.3 % had
been recovered from COVID-19 for 30-59 days when they participated
in the survey, and 10.7 % had taken medications to enhance sexual
function prior to infection.

The median age of NORM was 29.5 years. 55 % were normal body
size, 42.4 % in a marital relationship, and 28.8 % rural residents. 24.2 %
NORM parcipicants were smokers, 39.9 % alcohol drinkers, and 50.5 %
with exercise habits. 33.3 % had a master degree or above, 28.8 % public
employees which accounts for the largest proportion, and 55.0 % had an
income of more than 7,000 CNY. Among the NORM group, 78.8 % had
received three or more vaccine shots, and 12.1 % had taken medications
to enhance sexual function prior to infection.

3.2. Sexual outcomes

14.8 % of COVID-19 survivors reported sexual drive only a few days

or less in the past 30 days, and 11.1 % of COVID-19 survivors reported
erections firm enough to have sexual intercourse only a few times or less
in the past 30 days. 15.9 % of survivors were mostly or very dissatisfied
with their sexual life (Fig. 2). COVID-19 survivors had lower scores on
all BSFI items and sexual domains compared to NORM (all p values <
0.05) (Fig. 3 and Table 2), and the differences in domain scores were
clinically significant. The effect sizes of erectile function, ejaculatory
function, overall sexual functioning, and sexual satisfaction increased
with age among young and middle-aged people (18-49 years old).
Among COVID-19 survivors, 18.82 % had sexual drive problems, 30.80
% had erectile problems, and 16.92 % had overall sexual problems
(Table 3). The corresponding proportions among NORM were 10.61 %,
23.74 %, and 6.06 %. Compared with NORM, the probability of a sexual
problem among COVID-19 survivors was 1.5 to 5 times increased for all
domains except ejaculation (Fig. 4 and Table 3). Age-stratified com-
parisons with NORM showed the greatest increased risk for sexual drive
problems among men 30-39 years old, and the greatest increased risk of
erection, sexual satisfaction problems, and overall sexual problems
among men aged 40-49 years (Table 3).

3.3. Sexual function enhancing medication

We analyzed the use of medications that enhance sexual function
(prior to Covid-19 infection) (Table 1). Among the participants included
in the analysis, 126 (10.1 %) males had taken medications to enhance
sexual function, including 102 (8.2 %) COVID-19 survivors and 24 (1.9
%) NORM. Among the COVID-19 survivors, 13 (1.2 %) had taken TCM
prior to infection, 60 (5.7 %) had taken pro-erectile medication, 19 (1.8
%) had taken both, and 10 (0.9 %) had taken other medications.
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Table 2
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BSFI outcomes (sexual function domains, total BSFI score, and sexual satisfaction) among male COVID-19 survivors and NORM in China from February 4, 2023 to

March 15, 2023, overall and age-stratified.

Sexual drive  Erectile function  Ejaculatory function

Problem assessment

Total BSFI score (overall sexual functioning)

Sexual satisfaction

Total sample

NORM (n = 198) 2.56(0.72) 2.96(0.72) 3.40(0.78)

COVID-19 survivors ~ 2.28(0.81) 2.81(0.79) 3.22(0.85)

(n=1,052)

p value® <0.001 0.012 0.0051

SMD" —0.40 -0.21 -0.23
18-29 years

NORM (n = 99) 2.61(0.78) 3.02(0.67) 3.49(0.72)

COVID-19 survivors ~ 2.45(0.76) 2.96(0.66) 3.46(0.7)

(n = 417)

p value® 0.0647 0.4035 0.6841

SMD" —-0.20 —0.09 —0.04
30-39 years

NORM (n = 41) 2.70(0.55) 3.07(0.73) 3.39(0.84)

COVID-19 survivors ~ 2.31(0.81) 2.93(0.79) 3.25(0.79)

(n=271)

p value® 0.0038 0.2609 0.2774

SMD" —0.70 -0.20 —-0.17
40-49 years

NORM (n = 24) 2.54(0.83) 3.11(0.56) 3.46(0.87)

COVID-19 survivors ~ 2.11(0.82) 2.61(0.86) 2.99(0.88)

(n = 240)

p value® 0.0139 0.0054 0.0133

SMD" —0.52 —0.89 —0.54
>50 years

NORM (n = 34) 2.28(0.61) 2.56(0.82) 3.09(0.74)

COVID-19 survivors ~ 1.93(0.77) 2.47(0.86) 2.77(1.06)

(n=124)

p value® 0.0154 0.5712 0.0976

SMD" —0.58 -0.11 —0.43

3.04(1.07) 29.95(6.6) 2.97(0.93)
2.63(1.16) 27.33(7.99) 2.62(1.14)
<0.001 <0.001 <0.001
—0.38 —0.40 —0.38
3.26(0.99) 31.06(5.7) 3.03(1)
2.97(1.05) 29.61(6.56) 2.86(1.02)
0.012 0.0439 0.1329
—0.30 —0.25 -0.17
2.89(1.14) 30.07(6.91) 3.00(0.89)
2.77(1.06) 28.20(7.56) 2.68(1.09)
0.489 0.1368 0.0744
-0.11 -0.27 —0.36
3.24(0.95) 31.04(7.07) 3.08(0.72)
2.19(1.2) 24.59(8.59) 2.31(1.27)
<0.001 0.0004 0.0036
—-1.11 —0.91 —1.08
2.46(1.09) 25.79(6.95) 2.71(0.87)
2.08(1.13) 23.02(8.83) 2.28(1.14)
0.0788 0.092 0.0469
—0.35 —0.40 -0.49

Range score possible: sexual drive 0-4, erectile function 0-4, ejaculatory function 0-4, problem assessment 0-4, total BSFI score 0-40, sexual satisfaction 0-4.
Bold type indicating statistical significance (p value < 0.05) or moderate clinical significance (effect size > 0.50).

Data are presented as mean (SD) unless otherwise specified.

BSFI Brief Sexual Function Inventory, NORM normative data, COVID-19 coronavirus disease 2019, SMD standardized mean difference.

 Select independent sample t-test or variance analysis according to data type.
i MmeaNguryvivors — Mean,
b Equatlonz SMD = survivors NORM.

SDxrom

3.4. Factors associated with sexual outcomes

In the age-adjusted analysis, age >30 years, not in a marital rela-
tionship, rural resident, lower education level, manual workers, lower
income, and shorter duration from recovery to survey date were
significantly associated with decreased overall sexual functioning. Age
>30 years, not in a marital relationship, rural resident, sedentary, lower
education level, manual worker, lower income, not taking medications
enhancing sexual function, not receiving three or more COVID-19 vac-
cine shots and shorter duration from recovery to survey date were
significantly associated with lower sexual satisfaction (Table 4).

In multivariate models, age >30 years, rural resident, lower educa-
tion level, lower income, and shorter duration from recovery to survey
date were associated with lower sexual drive. Age >30 years, rural
resident, lower education level, manual worker, lower income, and
shorter duration from recovery to survey date were significantly asso-
ciated with decreased overall sexual functioning. Age >30 years,
sedentary, lower education level, manual worker, lower income, not
taking medications enhancing sexual function and shorter duration from
recovery to survey date were significantly associated with lower sexual
satisfaction (Table 4).

4. Discussion

This is the first study to compare sexual function between COVID-19
survivors and NORM during a pandemic after China government lifted
strict lockdowns and loosened control measures. Some studies reported
that during the COVID-19 pandemic, part of male adults have decreased
sexual function (Fang et al., 2021; Pennanen-lire et al., 2021). COVID-19
can cause erectile dysfunction (ED) through several factors, including
endothelial dysfunction, prolonged hypoxia due to respiratory impair-
ment, anxiety and depression, and endocrine disorders(Sansone et al.,
2022), which has unique and detrimental effects on men’s sexual health
and erectile function (Hsieh et al., 2022; Sansone et al., 2021). These
studies support our conclusion that COVID-19 has a significant impact
on the sexual health of Chinese male adults. Effect sizes suggest that
COVID-19 survivors may have worse sexual function compared with
NORM. Of the COVID-19 survivors who participated in this survey,
16.92 % had overall sexual problems, with reduced sexual function and
sexual satisfaction, compared to age-matched NORM.

Stratified by age, it was observed that Covid-19 impact on sexual
function and sexual satisfaction increased from young to middle-aged,
but decreased from middle-aged to elderly age group. Expectations of
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Table 3
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Age-stratified odds ratios for BSFI caseness (problem) comparing COVID-19 survivors with normative controls in China from February 4, 2023 to March 15, 2023 using

logistic regression models.

Domain problem

Sexual drive Erectile function Ejaculatory DEE Sexual Overall sexual
function satisfaction problem

Total sample, n = 198 NORM/1,052 COVID-19 survivors
NORM 21(10.61) 47(23.74) 43(21.72) 2(1.01) 12(6.06) 12(6.06)
COVID-19 survivors 198(18.82) 324(30.80) 250(23.76) 56(5.32) 168(15.97) 178(16.92)
Odds ratio [95 % CI], reference = 1.92[1.18,3.14] 1.42[1.00,2.04] 1.03[0.71,1.50] 4.88 2.63[1.43,4.82] 2.81[1.54,5.15]
NORM* [1.21,19.67]

18-29 years, n = 99 NORM/417 COVID-19 survivors
NORM 9(9.09) 20(20.2) 16(16.16) 0(0) 7(7.07) 7(7.07)
COVID-19 survivors 46(11.03) 96(23.02) 53(12.71) 6(1.44) 36(8.63) 36(8.63)

Odds ratio [95 % CI], reference =
NORM

1.24[0.59,2.62] 1.18[0.69,2.03]

30-39 years, n = 41 NORM/271 COVID-19 survivors

NORM 1(2.44) 6(14.63)
COVID-19 survivors 52(19.19) 74(27.31)
Odds ratio [95 % CI], reference = 9.50 2.19[0.88,5.43]
c¢NORM [1.28,70.69]

40-49 years, n = 24 NORM/240 COVID-19 survivors
NORM 3(12.50) 4(16.67)
COVID-19 survivors 61(25.42) 98(40.83)
Odds ratio [95 % CI], reference = 2.39[0.69,8.26] 3.45
NORM [1.14,10.41]

>50 years, n = 34 NORM/124 COVID-19 survivors
NORM 8(23.53)
COVID-19 survivors 39(31.45)
Odds ratio [95 % CI], reference = 1.49[0.62,3.58]
NORM

17(50)
56(45.16)
0.82[0.39,1.76]

0.76[0.41,1.39]

9(21.95)
55(20.3)
0.9[0.41,2.01]

3.14[0.18,56.26] 1.24[0.54,2.88] 1.24[0.54,2.88]

2(4.88)
12(4.43)
0.9[0.19,4.18]

3(7.32)
40(14.76)
2.19[0.65,7.46]

3(7.32)
44(16.24)
2.46[0.73,8.33]

7(29.17) 0(0) 0(0) 0(0)
92(38.33)
1.51[0.6,3.77]

22(9.17) 65(27.08)
5.05[0.30,85.79] 18.29
[1.10,305.07]

68(28.33)
19.458
[1.17,324.46]

11(32.35) 0(0) 2(5.88) 2(5.88)
50(40.32) 16(12.9) 27(21.77) 30(24.19)
1.41[0.63,3.15] 10.49 4.45[1.00,19.78] 5.10[1.16,22.58]

[0.61,179.50]

Bold type indicating statistical significance (p value < 0.05). Data are presented as numbers (%) unless otherwise specified.
NORM normative data, BSFI Brief Sexual Function Inventory, COVID-19 coronavirus disease 2019, DEE drive, erection, and ejaculation.

@ Age-adjusted.

normal sexual function and sexual satisfaction may vary across different
age groups (Capogrosso et al., 2019), probably one of the reasons
contributing to the most striking differences between COVID-19 survi-
vors and NORM in middle-aged group. In addition, younger COVID-19
survivors might have faster functional recovery before satisfaction was
affected.

The associations found in the age-adjusted model reflect the inter-
action of multiple factors (social and physical) on sexual functioning, as
also described in general population (McCabe et al., 2016; Mitchell
et al., 2013). Manual workers who live in rural areas, with lower edu-
cation levels and incomes, are more vulnerable to the pandemic impact
socially and physically.

In the multivariate model, increasing age was significantly associ-
ated with lower sexual functioning, in line with earlier reports (Mitchell
etal., 2013). In the elderly age group, decreased physical health, adverse
effects of chronic diseases in the elderly, lower testosterone levels, and
lack of a partner were found to be possible causes (McCabe et al., 2016).

Compared to infected individuals living in urban areas, overall sex-
ual dysfunction was more pronounced among those living in rural areas.
This could be explained by the relatively abundant medical resources
available for COVID-19 treatment in urban areas (Li et al., 2022). During
the pandemic period with medical resources constraints, urban residents
had a higher chance of receiving medical support and drug treatment,
which could relieve the symptoms caused by COVID-19 and even
shorten the course of the illness, helping speed up recovery and reduce
the negative impact on sexual function. Observational studies report
that a lower education level influences the severity of COVID-19 in
different populations (Hawkins et al., 2020; Niedzwiedz et al., 2020;
Ribeiro et al., 2021). These studies support our conclusion that overall

sexual dysfunction was more pronounced among those having a lower
education level.

A three-month prospective observational follow-up study found that
SARS-CoV-2 infection can cause persistent damage possibly due to
pulmonary and/or extra-pulmonary diseases (Liang et al., 2020), and
symptoms in a certain part of the population lasting for more than 12
weeks or even a year after the onset of the illness is classified as post-
COVID-19 syndrome (Mehandru and Merad, 2022; SeeBle et al.,
2022). Post-COVID-19 syndrome exhibits numerous complications
involving virtually all systems in the human body that may impair
erectile function through multiple pathogenic mechanisms (Sansone
et al., 2022). Our results indicated that a respondent was more likely to
suffer overall sexual dysfunction when it was closer in time from COVID-
19 recovery. Sexual function was significantly improved in COVID-19
survivors whose recovery time was greater than three months.
Currently, there is no evidence that SARS-CoV-2 causes persistent
damage to sexual function.

Our study findings suggest that COVID-19 survivors who are
sedentary report lower levels of sexual satisfaction compared to those
who are physically active. However, sexual function was reported to be
comparable between sedentary and physically active in COVID-19 sur-
vivor group. This is consistent with previous reports that inadequate
physical activity is not associated with ED (Schimmer et al., 2001]).
Sedentary survivors suffered a decline in sexual function that they
believed more problematic compared with people who engage in regular
exercise.

An interesting finding from our study is that among COVID-19 sur-
vivors who had taken medications to enhance sexual function prior to
infection, those who took both TCM and pro-erectile medication showed
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Brief Sexual Function Inventory caseness OR[95% CI]
Sexual drive —— 1.92 [1.18,3.14]
Erectile function —— 1.42 [1.00,2.04]
Ejaculatory function +—@— 1.03 [0.71,1.50]

Sum of drive, erection, ejaculation 4.88 [1.21,19.67]
Sexual satisfaction —_— 2.63 [1.43,4.82]
Overall sexual problem —_—— 2.81 [1.54,5.15]
0.5 1 2 4 8 16 32
<«—Decreased risk survivors ----- Increased risk survivors—>

Odds ratio and [95% confidence interval]

Fig. 4. Odds ratio and 95 % confidence interval [95 %] for Brief Sexual Function Inventory (BSFI) problem* among male recovered from the novel coronavirus
infection in China from February 4, 2023 to March 15, 2023, reference = normative data (NORM). Asterisk indicates categorized as problem (caseness) if total score
on current domain: sexual drive < 3; erectile function < 7; ejaculatory function < 5; DEE (drive, erection, ejaculation) problems < 10; sexual satisfaction < 1; overall

sexual problem = either DEE problem or overall satisfaction problem.

less impact on their sexual drive compared to those who only took pro-
erectile medication. However, there were no significant differences in
terms of erectile and ejaculatory function. Among COVID-19 survivors
who only took TCM, the majority were middle-aged (Capogrosso et al.,
2019), and the decrease in sexual satisfaction may be related to their
higher expectations after receiving TCM treatment. While TCM has been
shown positive effects in preventing and treating COVID-19 (Xian et al.,
2020; Zhao et al., 2021), it is still unknown whether it provides a certain
extent of protection against reproductive system damage caused by
COVID-19, which requires further investigation to clarify.

Currently, it is believed that COVID-19 affects male sexual function
from multiple perspectives, including damaging male germ cells(Erbay
et al.,, 2021), decreasing gonadal function (Ma et al., 2021), causing
testicular inflammation (Xu et al., 2021), vascular damage (Sansone and
Jannini, 2021) and mental health problems caused by the lockdown
(Fang et al., 2021). Whether these effects are long-term or not remains
unknown.

The BSFI is a validated tool with good psychometric properties. The
use of the same tool for infected and uninfected participants is a sig-
nificant advantage, particularly in research fields that utilize multiple
assessment tools. When interpreting the results of this study, several
limitations should be kept in mind. The number of uninfected partici-
pants was relatively small, partly due to the widespread occurrence of
COVID-19 among Chinese males during the pandemic. This limitation is
also a common issue in general population sexual behavior question-
naire studies. The outcomes of interest were based on patient-reported
measurements, which may be influenced by recall difficulties

(Bersvendsen et al., 2020). Online survey data collection resulted in a
relatively smaller sample size of middle-aged and older individuals,
leading to uncertainty in statistical analysis of effect sizes. Since the
COVID-19 pandemic is still ongoing, the survey questionnaire had to be
published online to reduce participants’ exposure to the virus and better
protect their privacy. Considering all the limitations mentioned above,
our cross-sectional data-based findings do not represent the entire male
population. Larger-scale studies are required to understand the impact
of COVID-19 on male sexual function in the context of the current sit-
uation in China.

The significance of our research findings lies in the fact that during
the new phase of the COVID-19 pandemic in China, although disease-
related mortality rates were low, it was found that decreased sexual
function and lower sexual satisfaction were associated with the infec-
tion. As the pandemic subsides, there may be a need to develop strate-
gies for identifying long-term effects of the disease and providing
additional healthcare support to fully address the impact of COVID-19
on male reproductive health.

5. Conclusion

Our research has found that sexual dysfunction is a concern for male
COVID-19 survivors in China, while sexual function in the medical
treatment of COVID-19 is an issue that can easily be overlooked.
Therefore, doctors should closely monitor sexual function before, dur-
ing, and after treatment to identify the sexual problems and their causes
in COVID-19 survivors. By recognizing the importance of COVID-19
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Association between BSFI outcomes (function domains, total BSFI score, and sexual satisfaction) and characteristics of COVID-19 survivors (n = 1,052) in China from
February 4, 2023 to March 15, 2023, (A) age-adjusted and (B) multivariable linear regression models.

Mean sum Sexual Mean sum Erectile Mean sum Mean sum Problem Total BSFI score (overall Sexual satisfaction
drive function Ejaculatory function assessment sexual functioning)
(A) Age-adjusted models
Age, years
18-29 0 Ref. 0 Ref. 0 Ref. 0 Ref. 0 Ref. 0 Ref.
30-39 —0.14 —0.04[-0.15,0.08] —0.22 —0.20 —1.41[-2.57,—0.25] —0.18
[—0.26,—0.02] [—0.34,—0.09] [—0.36,—0.03] [-0.35,—0.01]
40-49 —0.34 —0.35 —0.47 —0.78 —5.02[—6.23,—3.81] —0.55
[—-0.47,—0.22] [—0.48,—0.23] [-0.6,—0.34] [—-0.95,—0.6] [-0.73,—0.37]
>50 —0.53 —0.50 —0.70 —0.89 —6.60[—8.12,—5.07] —0.58
[—0.68,—0.37] [—0.65,—0.34] [—0.86,—0.53] [-1.11,-0.67] [—0.80,—0.35]
BMI*
Underweight 0 Ref. 0 Ref. 0 Ref. 0 Ref. 0 Ref. 0 Ref.
Normal -0.19 0.16[—-0.12,0.44] 0.26[-0.03,0.56] 0.15[-0.25,0.55] 1.09[-1.69,3.86] —0.06
[—0.48,0.09] [-0.47,0.35]
Overweight —0.18 0.22[-0.07,0.5] 0.27[-0.03,0.57] 0.20[—0.21,0.61] 1.43[-1.41,4.26] —0.04
[-0.48,0.11] [-0.46,0.37]
Obesity —0.05 0.32[0.01,0.63] 0.37[0.04,0.70] 0.38[-0.07,0.82] 2.73[—0.35,5.80] 0.02[—0.43,0.48]
[-0.37,0.26]

In a marital relationship
Rural resident

Lifestyle behavior
Non-smoker
Non-drinker
Sedentary”

Highest academic degree
Junior middle school or
lower
Senior middle school and
technical secondary school
Undergraduate and junior
college
Master or above

Occupation
Workers and peasants
Students
Medical workers, teachers
and civil servants
Company clerks
Managers and self-
employed people
Retirees
Service trades and
salespeople
Freelancing and other
professions

Monthly income, CNY
No income
<2,000
2,000-3,999

4,000-6,999
>7,000

Medications to enhance sexual
function®
Pro-erectile medication
None

TCM

Pro-erectile medication
combines with TCM
Others

0.10[-0.04, 0.24]
—0.28
[—0.41,-0.16]

0.06[—0.06,0.17]
0.03[-0.07,0.13]
0.04[—-0.06,0.14]

0 Ref.
0.70[0.34,1.07]
0.90[0.58,1.22]

0.93[0.61,1.25]

0 Ref.
0.25[-0.02,0.52]
0.39[0.15,0.62]

0.37[0.13,0.61]
0.22[-0.04,0.47]

0.04[—0.51,0.6]
0.52[0.17,0.86]

0.43[0.16,0.70]

0 Ref.
0.25[-0.07,0.56]
0.06[—-0.21,0.33]

0.20[-0.02,0.42]
0.34[0.12,0.55]

0 Ref.
0[—0.47,0.47]

0.20[-0.01,0.40]
0.43[0.03,0.84]

—0.23[-0.77,0.3]

0.18[0.05,0.32]
—-0.3
[—0.43,-0.18]

0.04[—0.07,0.15]
0.11[0.02,0.21]
—0.06[—0.15,0.04]

0 Ref.
0.66[0.31,1.01]
0.82[0.51,1.13]

0.93[0.61,1.24]

0 Ref.
0.52[0.26,0.78]
0.68[0.46,0.91]

0.56[0.32,0.79]
0.54[0.29,0.78]

0.27[—0.26,0.8]
0.61[0.28,0.94]

0.41[0.15,0.67]

0 Ref.
0.18[-0.12,0.48]
—0.03[—0.23,0.29]

0.18[—0.04,0.40]
0.36[0.15,0.56]

0 Ref.
—0.13[-0.59,0.33]

0.19[-0.01,0.39]
—0.09[—0.49,0.30]

—0.24[—-0.76,0.28]

0.11[-0.03,0.25]
—0.29
[-0.42,—0.16]

—0.05[-0.17,0.07]
0.01[—0.09,0.11]
0.01[—-0.09,0.11]

0 Ref.
0.51[0.13,0.89]
0.62[0.29,0.95]

0.72[0.39,1.06]

0 Ref.
0.68[0.40,0.95]
0.68[0.44,0.92]

0.63[0.38,0.87]
0.47[0.21,0.73]

0.26[—0.3,0.82]
0.84[0.49,1.19]

0.53[0.26,0.81]

0 Ref.
0.16/-0.16,0.48]
—0.33
[—-0.61,—0.05]
—0.06[-0.29,0.17]
0.10[-0.12,0.31]

0 Ref.
—0.02[-0.50,0.47]

0.24[0.03,0.45]
—0.29[-0.71,0.12]

—0.51[-1.06,0.03]

0.31[0.12,0.50]
—0.44
[—0.61,—0.26]

—0.04[—-0.20,0.12]
—0.01[-0.15,0.13]
—0.04[—-0.17,0.10]

0 Ref.
0.68[0.17,1.18]
1.04[0.59,1.48]

1.24[0.79,1.69]

0 Ref.
1.09[0.72,1.47]
1.13[0.80,1.45]

0.96[0.62,1.29]
0.87[0.52,1.22]

0.59[-0.17,1.35]
0.99[0.51,1.46]

0.86[0.49,1.23]

0 Ref.
0.34[-0.10,0.78]
—0.15[—0.53,0.23]

—0.20[-0.51,0.11]
0.12[-0.17,0.42]

0 Ref.
—0.64[—1.29,0.02]

0.37[0.08,0.65]
0.03[-0.53,0.59]

—0.64[—1.38,0.10]

1.89[0.56,3.22]

—3.37[—4.59,—2.15]

0.01[—1.08,1.10]
0.38[-0.56,1.32]
—0.18[-1.12,0.76]

0 Ref.
6.44[2.94,9.94]
8.60[5.53,11.67]

9.82[6.71,12.93]

0 Ref.
6.71[4.14,9.28]
7.57[5.34,9.81]

6.53[4.24,8.83]
5.6[3.17,8.03]

3.18[-2.07,8.44]
7.50[4.24,10.76]

5.74[3.19,8.29]

0 Ref.
2.38[-0.63,5.39]
—0.91[-3.53,1.71]

0.22[-1.92,2.36]
2.30[0.27,4.34]

0 Ref.
—2.33[-6.87,2.21]

2.53[0.55,4.51]
0.09[-3.81,3.99]

—4.13[-9.24,0.98]

0.38[0.19,0.58]
—0.25
[—0.43,-0.07]

0.08[—0.08,0.24]
0.12[-0.01,0.26]
—0.30
[—0.43,-0.16]

0 Ref.
0.86[0.35,1.38]
1.15[0.69,1.60]

1.27[0.81,1.73]

0 Ref.
0.68[0.3,1.06]
1.01[0.68,1.34]

0.66[0.32,1.00]
0.57[0.21,0.93]

0.96[0.19,1.73]
0.78[0.30,1.25]

0.71[0.33,1.08]

0 Ref.
0.54[0.09,0.98]
0.29[—0.09,0.68]

0.26[—-0.06,0.58]
0.48[0.18,0.78]

0 Ref.

—0.81
[—1.46,—0.16]
0.62[0.33,0.9]
0.05[-0.51,0.61]

-1.19
[-1.92,-0.46]

(continued on next page)
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Mean sum Sexual

Mean sum Erectile

Mean sum

Mean sum Problem

Total BSFI score (overall

Sexual satisfaction

drive function Ejaculatory function assessment sexual functioning)
Number of vaccine shots
received*

None 0 Ref. 0 Ref. 0 Ref. 0 Ref. 0 Ref. 0 Ref.

1 -0.16 —0.14[-0.53,0.24] —0.34[-0.75,0.07] —0.12[-0.67,0.43] —1.78[-5.60,2.04] 0.16[—-0.40,0.72]
[-0.55,0.24]

2 0.07[—0.19,0.34] 0.15[-0.1,0.41] 0.07[—0.20,0.34] 0.31[-0.05,0.68] 1.69[-0.84,4.22] 0.34[—0.03,0.71]

3 0.10[-0.15,0.34] 0.14[-0.10,0.38] 0.06[—-0.19,0.32] 0.28[-0.07,0.62] 1.56[-0.81,3.93] 0.43[0.08,0.78]

>3 0.07[—0.25,0.39] 0.23[—0.08,0.54] 0.18[—0.15,0.51] 0.53[0.08,0.97] 2.78[—0.29,5.84] 0.66[0.21,1.11]

Duration from recovery to
survey date®, days
30-59
60-89
>90

(B) Multivariable models'
Age, years

18-29

30-39

40-49

>50

BMI”
Underweight
Normal

Overweight
Obesity

In a marital relationship
Rural resident

Lifestyle behavior
No drinking
Sedentary”

Highest academic degree
Junior middle school or
lower
Senior middle school and
technical secondary school
Undergraduate and junior
college
Master or above

Occupation
Workers and peasants
Students
Medical workers, teachers
and civil servants
Company clerks
Managers and self-
employed people
Retirees

Service trades and
salespeople
Freelancing and other
professions

Monthly income, CNY
No income
<2,000
2,000-3,999

0 Ref.
0.09[-0.02,0.19]
0.50[0.37,0.62]

0 Ref.

-0.17
[—-0.29,—0.04]
—0.31
[-0.45,-0.17]
—0.47
[—0.65,—0.30]
0 Ref.

-0.19
[—0.47,0.09]
—0.19
[—0.48,0.09]
—-0.02
[—0.33,0.28]
-0.17
[—0.3,—0.04]
0 Ref.

0.52[0.15,0.89]
0.74[0.4,1.070]

0.80[0.45,1.14]

0 Ref.
0.24[—-0.08,0.55]
0.13[-0.1,0.37]

0.17[-0.07,0.41]
0[-0.25,0.25]

~0.07
[—0.61,0.46]
0.37[0.04,0.69]

0.34[0.08,0.60]

0 Ref.
0.20[—-0.10,0.50]
0.09[-0.18,0.35]

0 Ref.
0.11[0.01,0.21]
0.37[0.25,0.5]

0 Ref.
—0.08[—-0.20,0.04]

—0.38
[-0.51,—-0.24]

—0.52
[—0.69,—0.35]

0 Ref.

—0.15
[—0.27,—0.02]

0.10[0.01,0.19]

0 Ref.
0.40[0.04,0.76]
0.47[0.15,0.80]

0.56[0.23,0.90]

0 Ref.
0.62[0.31,0.93]
0.49[0.26,0.72]

0.39[0.16,0.62]
0.32[0.08,0.57]

0.13[-0.39,0.65]
0.5[0.18,0.82]

0.32[0.07,0.57]

0 Ref.
0.13[-0.16,0.42]
0.11[-0.15,0.37]

0 Ref.
0.08[-0.03,0.19]
0.26[0.13,0.39]

0 Ref.

—0.26
[-0.39,—-0.13]
—0.5
[—0.64,—0.36]
—0.71
[—0.89,—-0.53]

0 Ref.

—0.23
[—0.36,—0.10]

0 Ref.
0.22[—-0.34,0.77]
0.75[0.41,1.10]

0.46[0.19,0.73]

0 Ref.
0.25[—0.04,0.54]
0.22[-0.08,0.52]

0.39[0.06,0.71]
0.77[0.45,1.08]

0.56 [0.32,0.80]
0.49[0.25,0.74]

0.31[0.05,0.57]

0 Ref.
0.14[—-0.18,0.45]
—0.25[-0.53,0.03]

10

0 Ref.
0.22[0.07,0.37]
0.67[0.5,0.85]

0 Ref.
—0.21
[—0.38,—0.04]
—0.74
[—0.93,—-0.55]
—0.82
[—1.06,—0.58]

0 Ref.
0.1[—0.28,0.48]

0.1[—0.28,0.49]

0.36[—0.06,0.78]

—0.26
[—0.43,—0.08]

0 Ref.
0.38[—-0.13,0.88]
0.65[0.19,1.10]

0.75[0.27,1.22]

0 Ref.
0.79[0.36,1.22]
0.78[0.46,1.1]

0.69[0.36,1.01]
0.57[0.22,0.91]

0.36[—0.38,1.09]
0.83[0.38,1.28]

0.64[0.29,1.00]

0 Ref.
0.27[—-0.15,0.68]
—0.1[-0.47,0.26]

0 Ref.
1.32[0.31,2.33]
4.64[3.43,5.85]

0 Ref.

—1.8[—2.99,—-0.62]

—5[—6.31,—3.69]

—6.42[—8.06,—4.78]

0 Ref.
0.87[-1.75,3.49]

0.88[—1.80,3.55]

2.79[-0.12,5.70]

—2.01[—-3.21,-0.80]

0 Ref.
3.93[0.43,7.43]
5.38[2.24,8.52]

6.14[2.87,9.40]

0 Ref.
6.10[3.13,9.07]
5.11[2.89,7.33]

4.53[2.30,6.77]
3.32[0.96,5.67]

1.81[-3.25,6.86]
6.21[3.1,9.31]

4.54[2.09,6.99]

0 Ref.
1.85[-1.00,4.70]
—0.31[-2.83,2.22]

0 Ref.
0.06[—0.09,0.21]
0.70[0.52,0.87]

0 Ref.

—0.22
[—0.41,—0.02]
—0.55
[-0.77,—0.33]
—0.6
[—0.87,—0.33]

0 Ref.

0.14[-0.05,0.32]

0.12[-0.01,0.25]
—0.23
[—0.36,—0.1]

0 Ref.
0.58[0.09,1.08]

0.82[0.37,1.26]

0.87[0.41,1.33]

0 Ref.
0.55[0.12,0.97]
0.63[0.31,0.95]

0.4[0.08,0.72]
0.2[-0.14,0.54]

0.49[—0.24,1.22]
0.48[0.04,0.93]

0.45[0.10,0.81]

0 Ref.
0.41[0,0.82]
0.26[—-0.10,0.63]

(continued on next page)
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Mean sum Sexual
drive

Mean sum Erectile
function

Mean sum
Ejaculatory function

Mean sum Problem
assessment

Total BSFI score (overall

sexual functioning)

Sexual satisfaction

4,000-6,999
>7,000

Medications to enhance sexual
function®
Pro-erectile medication
None

TCM

Pro-erectile medication
combines with TCM
Others

Duration from recovery to
survey date®, days'
30-59
60-89
>90

0.24[—-0.02,0.5]
0.33[0.07,0.59]

0 Ref.

—0.02
[-0.47,0.44]
0.19[-0.01,0.39]
0.48[0.1,0.87]1

—0.30
[-0.82,0.22]

0 Ref.
0.07[—0.03,0.17]
0.50[0.37,0.62]

0.31[0.05,0.56]
0.43[0.18,0.68]

0 Ref.
—0.06[—0.50,0.38]

0.22[0.03,0.41]
—0.02[—-0.4,0.36]

—0.21[-0.71,0.3]

0 Ref.
0.09[—0.01,0.19]
0.35[0.23,0.47]

0.09[—0.18,0.36]
0.24[-0.02,0.51]

0 Ref.
0.02[—0.46,0.50]

0.28[0.07,0.48]
—0.24[-0.65,0.16]

—0.45[-0.99,0.09]

0 Ref.
0.06[—0.05,0.16]
0.23[0.10,0.36]

—0.13[—-0.49,0.23]
0.1[-0.25,0.46]

0 Ref.
—0.61[—1.24,0.02]

0.38[0.11,0.65]
0.08[—0.45,0.61]

—0.68[—1.39,0.03]

0 Ref.
0.18[0.04,0.32]
0.67[0.50,0.84]

1.16[-1.32,3.63]
2.71[0.27,5.14]

0 Ref.
—1.75[-6.09,2.59]

2.72[0.86,4.59]
0.56[—3.10,4.22]

—4.15[-9.06,0.75]

0 Ref.
1.08[0.10,2.05]
4.54[3.36,5.71]

0.26[—0.09,0.62]
0.41[0.06,0.76]

0 Ref.

—0.72
[—1.34,—-0.10]
0.64[0.38,0.91]
0.10[—0.42,0.63]

-1.09
[-1.79,-0.39]

0 Ref.
0.04[-0.10,0.18]
0.71[0.54,0.88]

Range score possible: sexual drive 0-4, erectile function 04, ejaculatory function 0—4, problem assessment 0—4, total BSFI score 0—40, sexual satisfaction 0—4.

Bold type indicating statistical significance (p value < 0.05).
Italic type indicating p value < 0.25.

Data are presented as unstandardized coefficient beta [95% Confidence Interval], unless otherwise specified.
BSFI Brief Sexual Function Inventory, COVID-19 coronavirus disease 2019, BMI body-mass index, CNY Chinese yuan, TCM Traditional Chinese medicine.

3 BMI classification is defined by Chinese cutoff points. Underweight: <18.5 kg/m? Normal: 18.5-24 kg/m? Overweight: 24-28 kg/m?; Obesity: >28 kg/m?.

b Physical activity less than 150 min/week of moderate activity, or less than 75 min of strenuous activity.

¢ Medications taken before infection with the novel coronavirus. Pro-erectile medication includes sildenafil or tadalafil as the main ingredient; TCM includes Wuzi
Yanzong pill, Liuwei Dihuang pill, Shenqi Dihuang decoction and other formulas.

4 The COVID-19 vaccine.

¢ Recovery was defined as the disappearance of symptoms of COVID-19 infection and negative nucleic acid test for two consecutive days.
f Variables with p value < 0.25 in the univariate analysis model of age adjustment were included into the multivariate model as independent variables, and a

stepwise regression process was carried out.

impact on male sexual function, we believe that more male COVID-19
survivors will have their sexual problems diagnosed, treated, and
relieved potentially.
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