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Summary

BACKGROUND: Changes in mental and sexual health
among men having sex with men (MSM) due to the SARS-
CoV-2 pandemic remain unclear.

METHODS: Design: Longitudinal analysis of an ongoing,
multicentre, pre-exposure prophylaxis (PrEP) cohort
(NCT03893188) in Switzerland. Participants: HIV-negative
MSM aged =18 who completed at least one questionnaire
before and one after the start of the SARS-CoV-2 pan-
demic. Outcomes: Primary: mental health, defined as anx-
iety and depression scores assessed by the Patient Health
Questionnaire-4. Secondary: sexual behaviour, well-be-
ing, PrEP use and disruption of care. Outcomes were
assessed over seven periods corresponding to different
SARS-CoV-2 prevention measures in Switzerland. We
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performed pairwise comparisons between periods

(Wilcoxon signed rank test).

RESULTS: Data from 1,043 participants were included.
Whilst anxiety scores remained stable over time, depres-
sion scores worsened in the second wave and the second
lockdown period compared to pre-pandemic scores. This
was confirmed by pairwise comparisons (pre-SARS-
CoV-2/second wave and pre-SARS-CoV-2/second lock-
down: p <0.001). Downward trends in sexual activity,sex-
ualized substance use, and a switch from daily to
"event-driven" PrEP were found. Disruption of care affect-
ed 42.6% (790/1856) of daily PrEP users’ follow-up visits.
CONCLUSION: In this longitudinal analysis of a PrEP co-
hort enrolling MSM, depression scores worsened in the
second wave and the second lockdown compared to the
pre-pandemic period.
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Introduction

To mitigate the viral transmission of the severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2), many gov-
ernments introduced prevention measures based on social
and behavioural restrictions (e.g. physical distancing, stay-
at-home policies or quarantining) [1]. Although beneficial
on many levels, these prevention measures have also been
suggested to result in a widening of social, health and eco-
nomic disparities between population groups [2], and to
contribute to the development of mental health issues such
as anxiety or depression [3—8].

The negative impact of SARS-CoV-2 prevention measures
on mental health outcomes has been particularly pro-
nounced in some minorities and evidence suggests that
members of the lesbian, bisexual, gay and transgender
(LGBT) community have been disproportionally affected
by social and behavioural restrictions leading to isolation
[3, 9-11]. These minorities were also found to be at higher
risk of developing new mental health diseases [10, 12] or
of experiencing a worsening of pre-existing mental health
conditions [5, 7]. These aspects, along with higher preva-
lences of mental health problems (e.g. depression, anxiety
and problematic substance use) [13, 14], greater economic
insecurity, poorer job stability and less support from their
families [15, 16], make members of the LGBT community
more likely to experience negative consequences of the
SARS-CoV-2 public health crisis [3, 10, 12].

The introduction of stringent prevention measures proba-
bly affected other health-related dimensions that are par-
ticularly relevant to the LGBT community. There is, for
instance, conflicting evidence as to whether the SARS-
CoV-2 pandemic resulted in a change in sexual behaviour:
although some studies suggested a reduction in sexual ac-
tivity among men having sex with men (MSM) during the
first wave of the pandemic, other studies reported an in-
crease in the number of sexual encounters [2, 8, 17, 18].
There is also uncertainty regarding the effect of the SARS-
CoV-2 prevention measures on the quality of HIV preven-
tion care, but evidence seems to indicate that access to and
taking of pre-exposure prophylaxis (PrEP) were negatively
affected [2, 12, 17, 19].

Longitudinal data are decisive in obtaining a reliable as-
sessment of the impact of the SARS-CoV-2 pandemic on
mental and sexual health outcomes. Therefore, we per-
formed a longitudinal data analysis within a selected sub-
group of the SwissPrEPared study, with the aim of investi-
gating the effects of the SARS-CoV-2 prevention measures
on mental and sexual health over a one-year period. More
specifically, we were interested in describing how anxiety
and depression, sexual behaviour, substance use, PrEP use
and disruption of care varied over the different phases of
the pandemic in MSM in Switzerland.

Materials and methods

We followed the "Strengthening the Reporting of Obser-
vational Studies in Epidemiology" (STROBE) statement
for the reporting of observational studies [20]. The Swis-
sPrEPared study was approved by all cantonal ethical com-
mittees (lead canton: Zurich, Switzerland — registration
number: 2018-02015) and was registered with Clinical-
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Trials.gov (NCT03893188). Written informed consent was
obtained from all participants included in this study.

Study design and setting

Data were obtained from the ongoing SwissPrEPared
study, which is a large, multicentre, nationwide cohort
study that aims to follow individuals interested in PrEP
longitudinally over a three-year period. Recruiting centres
are located in seven Swiss cities and consist of large ter-
tiary referral hospitals, sexual health clinics and private
clinical practices (e.g. general practitioners, infectious dis-
eases specialists or dermatologists).

All study centres are part of the SwissPrEPared pro-
gramme, which ensures standardization of PrEP coun-
selling and STI (sexually transmitted infection) screening
across the country. Programme participants have access to
a secure, web-based, online platform where they complete
standardized questionnaires on their personal electronic
devices before their scheduled counselling. Counselling
and STI screening occur at regular intervals, following the
latest international recommendations: every three months
for participants on daily PrEP and at least every six months
(or less) for those taking PrEP intermittently (i.e. either
daily for limited periods of time ["holiday PrEP"] or before
and after sex ["event-driven" PrEP]) [21].

Study participants

The design and cohort profile of the SwissPrEPared study
have been described elsewhere [22]. This ongoing cohort
enrols HIV-negative individuals aged >18 years and pre-
senting for PrEP counselling at participating centres. Po-
tential study participants are informed of study enrolment
in print and online magazines. No restrictions are applied
to those with no indication for PrEP or those declining fur-
ther PrEP use.

In this analysis, only MSM were included, i.e. either cis-
MSM (assigned male at birth, self-identifying as male,
having sex with men) or trans-MSM (assigned female at
birth, self-identifying as male, having sex with men). Par-
ticipants included in the analysis completed at least one
questionnaire assessing mental health outcomes before the
start of the SARS-CoV-2 pandemic in Switzerland (de-
fined as February 28, 2020) and at least one thereafter.

Study outcomes

The primary outcome was defined as mental health out-
comes, assessed using the Patient Health Questionnaire-4
(PHQ-4) [23]. This screening instrument consists of four
questions based on a four-point Likert-type scale and eval-
uates the likelihood of depression (two questions) and anx-
iety (two questions) (see Appendix, table S1 for a com-
prehensive description of this instrument). Each question
is rated from 0-3 (with higher values indicating a poorer
outcome), thereby yielding a maximum score of 6 for each
of the subscales. A score of 3 or greater on each subscale
identifies potential cases of depression or anxiety and
should prompt further evaluation and, in some cases, refer-
ral to specialized care.

The following endpoints were considered as secondary
outcomes:
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— Sexual behaviour, including number of sexual partners
in the past three months, sex and condom use with ca-
sual partners, self-reported adaptation of sexual behav-
iour due to SARS-CoV-2 (four-item question), adapta-
tion of dating behaviour due to SARS-CoV-2 (five-item
question) and self-reported substance use (including use
of chemsex substances, Ecstasy, cocaine and cannabis).
Chemsex substances were defined as: y-hydroxybutyric
acid/y-butyrolactone (GHB/GBL), ketamine, metham-
phetamine, mephedrone and stimulants other than
mephedrone, as described previously [24].

— Well-being, defined as sexual happiness (10-item nu-
meric ranking scale with lower values indicating poorer
sexual well-being) [25] and financial coping (five-item
Likert scale).

— PrEP use, defined as any change in pre-existing PrEP
regimen (e.g. from daily to "event-driven" PrEP, dis-
continuation of PrEP) and PrEP adherence (self-report-
ed frequency of missing a PrEP dose).

Finally, we were also interested in assessing whether the
quality of HIV prevention care was affected by the SARS-
CoV-2 prevention measures. Thus, we evaluated disruption
of care, defined as the proportion of participants unable to
attend their follow-up visits as scheduled (i.e. three months
+ two weeks between each recorded visit). Disruption of
care was assessed in participants who started daily PrEP
before January 1, 2020 and was not evaluated in those on
intermittent PrEP (i.e. "holiday" or "event-driven" PrEP),
since visit schedules for such individuals may differ be-
tween centres.

The outcomes were assessed over seven different periods
corresponding to the varying prevention measures intro-
duced (or lifted) by the Swiss Ministry of Health (Appen-
dix, figure S1) [26]. These periods were defined as:

— pre-SARS-CoV-2 period (April 2019 [study inception]

until February 28, 2020);

— pre-lockdown period (March 1 to March 15, 2020);

— first lockdown period (March 16 to April 26, 2020);

— first easing of measures (April 27 to June 14, 2020);

— inter-wave period (June 15 to October 28, 2020);

— second SARS-CoV-2 wave (October 29, 2020 to Janu-
ary 17, 2021);

— second lockdown period (January 18 to March 21,
2021).

Statistical methods

The aim of this study was primarily descriptive: the prima-
ry outcome, defined as mental health outcomes (i.e. PHQ-4
anxiety and depression subscales, ordinal variables), was
assessed over time by comparing the participants’ scores
on each subscale (ranging from 0 to 6) between the differ-
ent periods. We performed pairwise comparisons between
periods using the Wilcoxon signed rank test with Bonfer-
roni adjustment for multiple testing in the case of statisti-
cally significant results (p <0.05). For the primary outcome
(i.e. PHQ-4 depression or anxiety subscales), 21 compar-
isons were performed; thus, a level of £0.002 was consid-
ered significant. Alternative approaches (e.g. Friedman’s
ANOVA) were not applicable because the group sizes var-
ied over time.
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In the phase preceding March 1, 2020, for participants with
multiple previous questionnaires, only the latest (i.e. the
closest in time to March 1, 2020) was considered. The
same approach was used for participants with more than
one questionnaire during the other periods — only the last
questionnaire completed during that period was considered
— s0 as to maximize the potential effect of time on the out-
come.

Secondary outcomes were assessed over all periods using
the same approach as described above: for ordinal and con-
tinuous variables we performed pairwise comparison using
the Wilcoxon signed rank test with adjustment for multi-
ple comparisons; for binary/nominal variables we used the
McNemar test. To quantify disruption of care, a descriptive
analysis of the time lag between visits in daily PrEP users
was performed.

Additional exploratory analyses included dichotomization
of the primary outcome (i.e. depression/anxiety screening:
positive for scores >3 and negative for scores <2) and as-
sessing the association of pre-existing anxiety or depres-
sion with poor mental health over time (using generalized
estimating equation models that accounted for repeated
measurements over time). For the latter, pre-existing anx-
iety or depression were defined as a score >3 on the rele-
vant subscale at baseline, i.e. during the pre-SARS-CoV-2
period.

Categorical variables were expressed as proportions, con-
tinuous variables as median and interquartile range. A level
of significance of 0.05 was used, unless multiple compar-
isons were performed. All statistical analyses were con-
ducted in R, version 4.1.0. A detailed list of the libraries
used in this work is provided in the Appendix.

Results

Data were collected from 14 participating centres between
April 10, 2019 and March 22, 2021. Overall, 1,326 partic-
ipants were assessed for eligibility (figure 1). Of these, 26
participants were found to be ineligible (two tested positive
for HIV, one was unable to follow the study requirements

Figure 1: Flow diagram. MSM: men having sex with men; PHQ-4:
Patient Health Questionnaire-4

1326 individuals assessed for eligibility, Apr 2019 to Feb 2020

26 not eligible:
3 not meeting inclusion criteria
2 tested positive for HIV
1 unable to follow study requirements
23 declined to participate
5 withdrew consent before first assessment:
1 concerned by data protection
1 with seldom PreP use
3 unknown reason

| 1295 enrolled into the SwissPrEPared Cohort Study by Feb 28, 2020

204 missing mental health assessment:
129 without PHQ4 before Feb 28, 2020
75 without PHQ4 after Feb 28, 2020

| 1091 with mental health assessment in pre-/post-Covid-19 period

l—’ 48 non-MSM participants

| 1043 MSM included in the analysis
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and 23 declined study participation), whilst five withdrew
their consent before the first visit (one concerned by data
protection, one with infrequent PrEP use, three for un-
known reasons). Thus, 1,295 participants were enrolled in
the SwissPrEPared study by February 28, 2020. Of these,
252 were further excluded, either due to a lack of mental
health data (129 with missing questionnaire before Febru-
ary 28, 2020 and 75 with missing questionnaire after this
date), or because they did not identify as MSM (n = 48).
Thus, data from 1,043 participants were eventually includ-
ed in the analysis.

Baseline characteristics

Table 1 outlines participants’ baseline characteristics (i.e.
pre-SARS-CoV-2 period). Median age was 40 years (IQR:
33-47). All participants were MSM, predominantly identi-
fying as cis-male (1040/1043, 99.7%). The majority were

Table 1:
Participants with mental health data — baseline characteristics.

born in Switzerland (641/1043, 61.5%), while 497/1043
(47.7%) had a university degree.

On the PHQ-4 anxiety and depression subscales, most par-
ticipants scored 0, 1 or 2 (figure 2, pre-SARS-CoV-2 peri-
od). When considered as a binary endpoint (score > 3 on
each subscale), 8% (83/1043) and 5.3% (55/1043) of the
participants screened positive at baseline for anxiety and
depression respectively.

Baseline data on sexual behaviour, well-being and PrEP
use are outlined in table 2 (pre-SARS-CoV-2 period). The
median sexual partner count was 6 (IQR: 3-12), 91.7%
(956/1043) of the participants reported having sex with ca-
sual partners and 9.6% (100/1043) reported consistent con-
dom use. Concern about substance use was reported by
5.3% of participants, whilst 17.2% reported using chemsex
substances, 16.8% reported using Ecstasy, 17.4% cocaine
and 22.8% cannabis over the past three months. The me-
dian sexual happiness score was 7 (IQR: 6—8) and around

Overall (n = 1043)

Age Median [IQR] 40 [33-47]

Gender Male 1043 (100%)
— Cis-male 1040 (99.7%)
— Trans-male 3(0.3%)

Country of origin Switzerland 641 (61.5%)
Germany 105 (10.1%)
France 35 (3.4%)
Brazil 27 (2.6%)
Italy 18 (1.7%)

Others (each <18 participants)

217 (20.8%)

— European countries

92 (42.4%)

— Non-European countries

125 (57.6%)

Education University

497 (47.7%)

Higher education (excluding university)

242 (23.2%)

Apprenticeship

193 (18.5%)

High school/Baccalaureate 67 (6.4%)
No or compulsory school 20 (1.9%)
Other 24 (2.3%)

“Cis” refers to individuals for whom sex assigned at birth matches gender identity. “Trans” refers to a discrepancy between sex assigned at birth and the reported gender identity.

Anxiety screening (PHQ-4 subscale)

Pre-SARS-CoV-2 (n=1043)
Pre-lockdown (n=174) ‘
1%t lockdown (n=298)

1% easing (n=550)

Figure 2: Anxiety and depression scores over the different SARS-CoV-2 periods in a sample of the SwissPrEPared cohort. Scores of 3 or
greater identify potential cases of anxiety or depression. PHQ-4: Patient Health Questionnaire-4.

Depression screening (PHQ-4 subscale)

Inter-wave (n=876)
2™ wave (n=684) ‘

2" Jockdown (n=545)

Proportion

D Score =0 D Score=1

0 20 40 60 80

D Score=2

Proportion

. Score=3 . Score =4 . Score=5 . Score=6
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half the participants reported a comfortable financial situ-
ation (546/1043, 52.3%). Most participants were on PrEP
at baseline (880/1043, 84.4%), with 64.3% (671/1043) us-
ing a daily regimen. Overall self-reported adherence (never
missed a dose: 59.5%, 84.3% and 66.7% in daily, "event-
driven" and "holiday" PrEP users respectively) was accept-
able.

Primary outcome: anxiety and depression screening
over time

Examination of the different periods indicated that most
participants reported PHQ-4 anxiety scores of 0, 1 or 2
(figure 2 and Appendix, table S2) and that the proportion
of participants with a positive anxiety screening was stable
over time (figure 3 and Appendix, table S2). Pairwise com-
parisons of anxiety scores between the different periods
revealed no significant differences (Appendix, table S4).
Similar results were found for the comparisons of positive
anxiety screenings (Appendix, table S4).

Compared to the pre-SARS-CoV-2 period, depression
scores reported in the second wave and second lockdown
period shifted towards both higher ratings on the ordinal
scale and to more positive screenings (figures 2 and 3
and Appendix, table S2). Pairwise comparisons confirmed
significant differences for these specific periods (ordinal
scale, pre-SARS-CoV-2/second wave and pre-SARS-
CoV-2/second lockdown: p <0.001; positive screening,
pre-SARS-CoV-2/second wave: n = 684, p = 0.048; pos-
itive screening, pre-SARS-CoV-2/second lockdown: n =
545, p =0.017, Appendix, table S4).

Figure 3: Proportion of participants (with 95% Cls) who screened positive for anxiety or depression over the different SARS-CoV-2 prevention
periods. A positive screening was defined as a score of 3 or greater on the relevant Patient Health Questionnaire-4 (PHQ-4) subscale. The
McNemar test was used to compare outcome proportions between periods (two-sided test).

Secondary outcomes

For a comprehensive overview of all secondary outcomes,
see Appendix, table S2.

Sexual behaviour over time

Both the median number of sexual partners and the oc-
currence of sex with casual partners followed a biphasic
pattern over time, with an initial decrease during the first
lockdown and first easing periods and a second decline
during the second wave and second lockdown. Pairwise
comparisons confirmed these changes in sexual behaviour
over time (p <0.002; Appendix, table S4). Compared to
the pre-SARS-CoV-2 period, systematic condom use de-
creased over time, whilst the proportion of participants re-
porting no condom use increased. These differences be-
tween baseline and the following periods were confirmed
by pairwise comparisons (Appendix, table S4). Data on
the adaptation of sexual and dating behaviour were only
available from the first easing period. From this time point,
the proportion of participants reporting having no sexual
contact steadily decreased. Similar results were found for
those reporting having fewer online dates. Pairwise com-
parisons confirmed these differences between periods (Ap-
pendix, table S4). Finally, none of the endpoints related
to substance use varied markedly over time, except for
the use of chemsex substances (which declined during the
first lockdown and easing) and the use of ecstasy (which
declined over time compared to baseline). These findings
were confirmed when performing pairwise comparisons
(Appendix, table S4).
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Well-being over time

Sexual happiness remained stable over time, with pairwise
comparisons showing differences between only a few pe-
riods (Appendix, tables S3 and S4). Robust follow-up data
on financial coping were only available from the second
wave period. There were no marked differences between
periods (Appendix, table S4).

PrEP use over time

The proportion of participants reporting taking PrEP on
the day of the study visit showed a universal upward trend
over time, except during the first lockdown period. This
trend was confirmed by the pairwise analysis (Appendix,
table S4). There were only minor fluctuations in PrEP regi-
mens over time, except during the first easing period, when
a reduction in daily PrEP and an increase in "holiday" and
"event-driven" PrEP was reported. Pairwise comparisons
of the pre-SARS-CoV-2 period and the first easing peri-
od confirmed these findings (Appendix, table S4). Self-re-
ported adherence remained stable over time, with overall
good adherence across all PrEP regimens, and showed no
significant differences between periods (Appendix, tables
S3 and S4).

Disruption of care

Figure 4 illustrates the lengths of time between follow-up
visits occurring during the SARS-CoV-2 pandemic in dai-
ly PrEP users who started PrEP before Jan 1, 2020 (n =
534 PrEP users). The median time between visits was 13.3
weeks (IQR 11.3-17.8). Disruption of care, namely visits

Swiss Med WKkly. 2022;152:w30192

with a time interval >14 weeks, affected 42.6% of the vis-
its (790/1856 visits).

Association of pre-existing anxiety or depression with
poor mental health over time

The effects of pre-existing (i.e. baseline) anxiety or de-
pression on the likelihood of screening positive for anxiety
or depression was assessed over six different periods (i.e.
from the pre-lockdown period to the end of the second
lockdown). Participants with pre-existing anxiety or de-
pression were more likely to screen positive for anxiety
over time (pre-existing anxiety: OR 5.6, 95%CI 3.6-8.9, p
<0.001; pre-existing depression: OR 2.8, 95%CI 1.6-4.8, p
<0.001). Similar results were found when screening posi-
tive for depression was considered as the outcome (pre-ex-
isting anxiety: OR 2.7, 95%CI 1.6-4.6, p <0.001; pre-ex-
isting depression: OR 5.9, 95%CI 3.3 to 10.6, p <0.001).

Discussion

In this longitudinal analysis including 1,043 MSM from a
large, ongoing, prospective, nationwide HIV PrEP study,
we examined the effect of SARS-CoV-2 prevention mea-
sures on mental and sexual health over a one-year period.
Whilst anxiety scores remained stable over time, we found
that depression screenings, assessed both on the PHQ-4
ordinal scale and as a binary outcome (positive/negative
screening), worsened in the second wave and second lock-
down period when compared to the pre-pandemic phase.
Further analyses revealed changes in sexual behaviour and
substance use over the different periods (e.g. downward
trends in the number of sexual partners and the occurrence
of sex with casual partners and a decline in chemsex and

Figure 4: Histogram showing the lengths of time (in weeks) between follow-up visits occurring during the SARS-CoV-2 pandemic in daily PrEP
users who started PrEP before Jan 1, 2020 (n = 534 PrEP users). The median time between visits was 13.3 weeks (IQR 11.3—-17.8). Disrup-
tion of care, namely visits with a time interval >14 weeks, affected 42.6% of the visits occurring during the SARS-CoV-2 pandemic (790/1856
visits).
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Ecstasy use), as well as changes in the way participants
used PrEP (i.e. switching from daily PrEP to "holiday" or
"event-driven" PrEP). Finally, we were able to show that
the SARS-CoV-2 pandemic resulted in the disruption of
important care, with more than 40% of scheduled visits oc-
curring later than initially planned.

Using a longitudinal design, our analysis suggests negative
effects of the SARS-CoV-2 pandemic on mental health.
This is consistent with results from previously published,
smaller, cross-sectional studies [2, 3, 8, 10, 16] and from a
few cohort studies including other populations [27, 28]. In
contrast to other reports, however, only a small fraction of
our cohort (i.e. less than 10%) screened positive for anx-
iety or depression. A possible explanation for these find-
ings may be that our cohort included mostly middle-aged,
well-educated MSM originating from Switzerland, who re-
ported a comfortable initial financial situation that was
maintained over the course of the pandemic. These char-
acteristics are in marked contrast with factors suggested to
result in poorer mental health outcomes (such as younger
age, an immigration background, belonging to an ethnic
minority and financial insecurity) [2, 10, 16] and should
prompt the development of recruitment strategies targeted
at younger, less educated individuals [22]. Another reason
for these results might be the use of coping mechanisms,
such as the use of dating apps or social media to maintain
social contacts or obtain emotional support [7]. Finally, the
fact that the individuals included in our analysis were part
of a prevention programme with regular follow-up visits
may also have played a beneficial role, as evidence sug-
gests that retention in care yields better mental and sexual
health outcomes [29].

The data analysis on sexual behaviour suggested a down-
ward, biphasic trend in the number of sexual partners and
in the occurrence of sex with casual partners, which re-
flected, to some extent, the introduction and lifting of the
SARS-CoV-2 prevention measures over time. Similarly,
the decline observed in Ecstasy and chemsex substances
use might also be attributed to the different phases of the
SARS-CoV-2 pandemic, when social life in Switzerland
was restricted (Appendix, figure S1). These findings are
in line with other studies reporting an adaptation of sexual
behaviour over the course of the time periods with differ-
ent pandemic-related prevention measures [8, 10, 12, 17,
18, 30, 31]. In our study, however, ratings on sexual hap-
piness remained stable over time. Because one would ex-
pect that a restricted social and sexual life would lead to
lower sexual happiness ratings, the stability in happiness
ratings might reflect a certain degree of social desirability
bias in the answers related to the number of partners and/or
sex with casual partners. This suggests that the individuals
included in our study may not have fully adhered to phys-
ical distancing recommendations. These findings are con-
sistent with studies reporting a lack of adaptation in sexual
behaviour over the course of the pandemic (“quarantine-fa-
tigue”) [18, 32], as well as with other reports where indi-
viduals at considerable risk of HIV were found to maintain
a certain degree of exposure to risky situations [8, 31, 33].

Our study revealed that SARS-CoV-2 restrictions resulted
in disruption of care, which is consistent with other studies
reporting interruptions in access to PrEP/ HIV care during
the pandemic [2, 17, 31, 34, 35]. The potential magnitude
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of these issues is of concern, as only modest SARS-
CoV-2-related disruptions to HIV testing may result in sub-
stantial short-term increases in new HIV infections [36].
Interestingly, disruption of care occurred in our study de-
spite the fact that, similar to other PrEP programmes [33,
37], two large SwissPrEPared centres offered telehealth
services and home self-testing during lockdown phases.
Thus, although telehealth seems to represent a good alter-
native in times of limited access to PrEP services [35, 37,
38], it may not fully substitute in-person visits, especial-
ly when STI or HIV screenings are needed [35]. These
findings emphasize the need to maintain access to in-per-
son health care in order to minimize collateral damage due
to the SARS-CoV-2 pandemic or any other public health
emergency.

This study provides longitudinal data on mental and sexual
health outcomes over the different phases of the SARS-
CoV-2 pandemic, including pre-pandemic data. In contrast
to previously published studies [2, 3, 8, 10, 16], we used
validated instruments with good psychometric properties
for outcome assessment [39] and applied them to a large
sample from an ongoing, prospective PrEP cohort, which
enabled us to make robust inferences on mental and sexual
health trajectories over time.

Our analysis has some limitations, however. Firstly, our
cohort was a mostly middle-aged, well-educated and fi-
nancially comfortable MSM population, and we cannot
exclude that a certain degree of selection bias occurred.
However, our findings remain applicable to several PrEP
cohorts from other high-income countries which share a
similar profile to ours [40—43]. Secondly, because the
framing of some questions (e.g. number of sexual partners)
referred to a rather wide time span (i.e. previous three
months), the effect of shorter time periods, such as the pre-
lockdown or first lockdown periods, on the study outcomes
may have been underestimated: because of recall bias and
the rather long time elapsed between visits, we cannot ex-
clude that when participants completed their questionnaire
at the beginning of a new prevention measures phase, their
outcome assessment referred to the previous period rather
than the period under consideration. Thus, in the case of
multiple questionnaires completed in the same period, we
selected the assessment nearest to the end of the period
to maximize the effect of the period being considered on
the participant’s responses. Thirdly, when assessing the ef-
fects of the different periods on mental and sexual health
outcomes, we did not use more complex methodological
approaches, such as interrupted time series [44] or unsu-
pervised machine learning [45], since the main aim of this
study was primarily descriptive and performing additional
analyses was unlikely to change the main findings of this
paper.

In this longitudinal analysis focusing on a subset of par-
ticipants from a large, ongoing, prospective PrEP cohort
study, there was a worsening of depression screening
scores assessed with the PHQ-4 questionnaire over the dif-
ferent phases of the SARS-CoV-2 pandemic. Additional
analyses identified changes in sexual behaviour, in sub-
stance use, in the way participants used PrEP and in their
access to HIV prevention care over time. Follow-up data
from the ongoing SwissPrEPared study (NCT03893188)
will help evaluate the long-term effects of the SARS-
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CoV-2 prevention measures on mental and sexual health
outcomes in MSM and other sexual minorities.

Availability of data and material

The small, highly representative and individual-level
datasets analyzed during the current study and used to gen-
erate table S1 and figures S1 to S4 and the Appendix are
not publicly available due to the sensitive nature of the da-
ta they contain. Source data are thus not provided with this
paper. Investigators with a request for selected data should
send a proposal to the SwissPrEPared e-mail address (in-
fo[at]swissprepared.ch). The provision of data will be con-
sidered by the Scientific Board of the SwissPrEPared co-
hort study and the relevant study team. Data provision is
subject to Swiss legal and ethical regulations and will be
detailed in a material and data transfer agreement.

Authors' contributions

BLW, FH, RDK and BH participated in study conception and design,
data interpretation and critical revision of the manuscript. BLW and
FH drafted the first manuscript. FH and RDK performed the statistical
analyses. AJS, MRe, MRa, EB, EBEA, DLB, AC, MC, VC, CD, SL,
JN, MS, BS, PB and JN participated in data acquisition and critical re-
vision of the manuscript. DH, RB, NL, AL, BBQ and JSF participated
in study conception and design and critical revision of the manuscript.
All authors listed on the title page have read the manuscript, attest to
the validity and legitimacy of the data and its interpretation, and agree
to its submission.

Financial disclosure

This work was supported by the Federal Office of Public Health [ap-
proval number: 19.022422], Merck Sharp & Dohme (MSD), and the
Swiss HIV Cohort Study [grant number: SHCS_281]. BLW, FH and
BH were supported by the Federal Office of Public Health [approval
number: 19.022422]. BLW, FH, RDK and EB were supported by the
Swiss National Science Foundation [grant 10001C_192814; #BSS-
GIO_155851; #177499]. RDK was supported by Gilead Sciences and
the National Institutes of Health. The funding organizations had no
role in the design and conduct of the study; in the collection, manage-
ment, analysis or interpretation of the data; or in the preparation, re-
view or approval of the manuscript.

Potential competing interests

DLB received advisory fees from Gilead Sciences, Merck & Co., Ab-
bVie and ViiV Healthcare. EB’s institution received advisory fees and
travel grants from Gilead Sciences, MSD, ViiV Healthcare, Pfizer AG
and Abbvie. JN received travel grants from Gilead sciences. MS’s in-
stitution received advisory fees and travel grants from Gilead Sciences,
MSD and ViiV Healthcare. BS’s institution received travel grants and
advisory fees from Gilead Sciences. MC’s institution received pay-
ments from Gilead Sciences, MSD and ViiV Healthcare for research
and meeting fees, outside of this work. PG received research and travel
grants unrelated to this publication from Gilead Sciences and Abbvie.
DH’s institution received funding unrelated to this publication from
Abbvie, Gilead Sciences, GSK, Janssen, MSD, Pfizer, Sandoz and Vi-
iV Healthcare and consulting fees from Gilead and ViiV Healthcare.
RB’s institution received funding from Geneva and Lausanne Uni-
versity, Geneva High School for Social Work (HETS) and General
Direction for Health canton Vaud. RB’s institution received adviso-
ry fees from the Federal Commission for Tobacco Prevention. JF re-
ceived research grants unrelated to the submitted work from Merck &
Co., Gilead Sciences and ViiV Healthcare. JF and BH received advi-
sory fees from the Federal Commission for Issues Relating to Sexual-
ly Transmitted Infections (FCSTI). BH’s institution received research
and travel grants from ViiV Healthcare, MSD and Gilead Sciences. BH
received advisory fees from Gilead Sciences and ViiV Healthcare. The
other authors declare no competing interests.

Swiss Med WKkly. 2022;152:w30192

References

1. European Centre for Disease Prevention and Control. Questions and an-
swers on COVID-19: Prevention. Available at: https://www.ecdc.eu-
ropa.eu/en/covid-19/questions-answers/questions-answers-prevention.
2019.

2. Sanchez TH, Zlotorzynska M, Rai M, Baral SD. Characterizing the Im-
pact of COVID-19 on Men Who Have Sex with Men Across the United
States in April, 2020. AIDS Behav. 2020 Jul;24(7):2024-32.
http://dx.doi.org/10.1007/s10461-020-02894-2. PubMed. 1573-3254

3. Gonzales G, Loret de Mola E, Gavulic KA, McKay T, Purcell C. Mental
Health Needs Among Lesbian, Gay, Bisexual, and Transgender College
Students During the COVID-19 Pandemic. J Adolesc Health.

2020 Nov;67(5):645-8. http://dx.doi.org/10.1016/j.jado-
health.2020.08.006. PubMed. 1879-1972

4. Gonzalez-Sanguino C, Ausin B, Castellanos MA, Saiz J, Muiioz M.
Mental health consequences of the Covid-19 outbreak in Spain. A longi-
tudinal study of the alarm situation and return to the new normality.
Prog Neuropsychopharmacol Biol Psychiatry. 2021 Apr;107:110219.
http://dx.doi.org/10.1016/j.pnpbp.2020.110219. PubMed. 1878-4216

5. Fancourt D, Steptoe A, Bu F. Trajectories of anxiety and depressive
symptoms during enforced isolation due to COVID-19 in England: a
longitudinal observational study. Lancet Psychiatry.

2021 Feb;8(2):141-9. http://dx.doi.org/10.1016/
S2215-0366(20)30482-X. PubMed. 2215-0374

6. Mazza C, Ricci E, Biondi S, Colasanti M, Ferracuti S, Napoli C, et al. A
nationwide survey of psychological distress among Italian people during
the COVID-19 pandemic: immediate psychological responses and asso-
ciated factors. Int J Environ Res Public Health. 2020 May;17(9):3165.
http://dx.doi.org/10.3390/ijerph17093165. PubMed. 1660-4601

7. Shanahan L, Steinhoff A, Bechtiger L, et al. Emotional Distress in
Young Adults during the COVID-19 Pandemic: Evidence of Risk and
Resilience from a Longitudinal Cohort Study. Psychol Med. 2020.
PubMed. 0033-2917

8. van Bilsen WP, Zimmermann HM, Boyd A, Coyer L, van der Hoek L,
Kootstra NA, et al. Sexual Behavior and Its Determinants During
COVID-19 Restrictions Among Men Who Have Sex With Men in Ams-
terdam. J Acquir Immune Defic Syndr. 2021 Mar;86(3):288-96.
http://dx.doi.org/10.1097/QA1.000000000000258 1. PubMed. 1944-7884

9. IversenJ, Sabin K, Chang J, Morgan Thomas R, Prestage G,

Strathdee SA, et al. COVID-19, HIV and key populations: cross-cutting
issues and the need for population-specific responses. J Int AIDS Soc.
2020 Oct;23(10):e25632. http://dx.doi.org/10.1002/jia2.25632.
PubMed. 1758-2652

10. Linnemayr S, Barreras JL, Izenberg M, Brooks RA, Gonzalez A, Mac-
Carthy S. Longitudinal Assessment of Changes in Mental and Sexual
Health Outcomes Due to COVID-19 Among Latinx SMM and TGW. J
Acquir Immune Defic Syndr. 2020 Dec;85(5):e90-2. http://dx.doi.org/
10.1097/QA1.0000000000002507. PubMed. 1944-7884

11. Holmes EA, O’Connor RC, Perry VH, Tracey I, Wessely S, Arse-
neault L, et al. Multidisciplinary research priorities for the COVID-19
pandemic: a call for action for mental health science. Lancet Psychiatry.
2020 Jun;7(6):547-60. http://dx.doi.org/10.1016/
S2215-0366(20)30168-1. PubMed. 2215-0374

12. Brennan DJ, Card KG, Collict D, Jollimore J, Lachowsky NJ. How
Might Social Distancing Impact Gay, Bisexual, Queer, Trans and Two-
Spirit Men in Canada? AIDS Behav. 2020 Sep;24(9):2480-2.
http://dx.doi.org/10.1007/s10461-020-02891-5. PubMed. 1573-3254

13. Tomkins A, Ahmad S, Cannon L, Higgins SP, Kliner M, Kolyva A, et
al. Prevalence of recreational drug use reported by men who have sex
with men attending sexual health clinics in Manchester, UK. Int J] STD
AIDS. 2018 Mar;29(4):350-6. http://dx.doi.org/10.1177/
0956462417725638. PubMed. 1758-1052

14. Cao H, Zhou N, Fine M, Liang Y, Li J, Mills-Koonce WR. Sexual mi-
nority stress and same-sex relationship well-being: A meta-analysis of
research prior to the US Nationwide legalization of same-sex marriage. J
Marriage Fam. 2017 Oct;79(5):1258—77. http://dx.doi.org/10.1111/
jomf.12415. PubMed. 0022-2445

15. Mattei G, Russo T, Addabbo T, Galeazzi GM. The COVID-19 recession
might increase discriminating attitudes toward LGBT people and mental
health problems due to minority stress. Int J Soc Psychiatry. 2020.
PubMed. 0020-7640

16. Santos GM, Ackerman B, Rao A, Wallach S, Ayala G, Lamontage E, et
al. Economic, mental health, HIV prevention and HIV treatment impacts
of COVID-19 and the COVID-19 response on a global sample of cis-
gender gay men and other men who have sex with men. AIDS Behav.
2021 Feb;25(2):311-21. http://dx.doi.org/10.1007/s10461-020-02969-0.
PubMed. 1573-3254

17. Pampati S, Emrick K, Siegler AJ, Jones J. Changes in Sexual Behavior,
PrEP Adherence, and Access to Sexual Health Services Because of the

Swiss Medical Weekly - PDF of the online version - www.smw.ch

Page 8 of 9

Published under the copyright license “Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0)".

No commercial reuse without permission. See https://smw.ch/permissions


https://www.ecdc.europa.eu/en/covid-19/questions-answers/questions-answers-prevention
https://www.ecdc.europa.eu/en/covid-19/questions-answers/questions-answers-prevention
http://dx.doi.org/10.1007/s10461-020-02894-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32350773&dopt=Abstract
http://dx.doi.org/10.1016/j.jadohealth.2020.08.006
http://dx.doi.org/10.1016/j.jadohealth.2020.08.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32933837&dopt=Abstract
http://dx.doi.org/10.1016/j.pnpbp.2020.110219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33338556&dopt=Abstract
http://dx.doi.org/10.1016/S2215-0366(20)30482-X
http://dx.doi.org/10.1016/S2215-0366(20)30482-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33308420&dopt=Abstract
http://dx.doi.org/10.3390/ijerph17093165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32370116&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32571438&dopt=Abstract
http://dx.doi.org/10.1097/QAI.0000000000002581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33230027&dopt=Abstract
http://dx.doi.org/10.1002/jia2.25632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33119183&dopt=Abstract
http://dx.doi.org/10.1097/QAI.0000000000002507
http://dx.doi.org/10.1097/QAI.0000000000002507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32947443&dopt=Abstract
http://dx.doi.org/10.1016/S2215-0366(20)30168-1
http://dx.doi.org/10.1016/S2215-0366(20)30168-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32304649&dopt=Abstract
http://dx.doi.org/10.1007/s10461-020-02891-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32356033&dopt=Abstract
http://dx.doi.org/10.1177/0956462417725638
http://dx.doi.org/10.1177/0956462417725638
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28835196&dopt=Abstract
http://dx.doi.org/10.1111/jomf.12415
http://dx.doi.org/10.1111/jomf.12415
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28989184&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32985293&dopt=Abstract
http://dx.doi.org/10.1007/s10461-020-02969-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32654021&dopt=Abstract

Original article

Swiss Med WKkly. 2022;152:w30192

20.

21.

22.

23.

24.

25.

26.

27)

28.

29.

30.

31)

32.

COVID-19 Pandemic Among a Cohort of PrEP-Using MSM in the
South. J Acquir Immune Defic Syndr. 2021 May;87(1):639-43.
http://dx.doi.org/10.1097/QAI.0000000000002640. PubMed. 1944-7884
Harkness A, Weinstein ER, Atuluru P, Vidal R, Rodriguez-Diaz CE,
Safren SA. “Let’s Hook Up When the Pandemic is Over:” Latinx Sexual
Minority Men’s Sexual Behavior During COVID-19. J Sex Res.

2021 Oct;58(8):951-7. http://dx.doi.org/10.1080/
00224499.2021.1888064. PubMed. 1559-8519

Jenness SM, Le Guillou A, Chandra C, et al. Projected HIV and bacteri-
al STI incidence following COVID-related sexual distancing and clini-
cal service interruption. J Infect Dis. 2021;223(6):1019-28.
http://dx.doi.org/10.1093/infdis/jiab051. PubMed. 0022-1899
Vandenbroucke JP, von Elm E, Altman DG, Getzsche PC, Mulrow CD,
Pocock SJ, et al.; STROBE Initiative. Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE): explanation and
elaboration. Epidemiology. 2007 Nov;18(6):805-35. http://dx.doi.org/
10.1097/EDE.0b013¢3181577511. PubMed. 1044-3983

Molina JM, Capitant C, Spire B, Pialoux G, Cotte L, Charreau I, et al.;
ANRS IPERGAY Study Group. On-Demand Preexposure Prophylaxis
in Men at High Risk for HIV-1 Infection. N Engl ] Med.

2015 Dec;373(23):2237-46. http://dx.doi.org/10.1056/NEJ-
Moal506273. PubMed. 1533-4406

Hovaguimian F, Martin E, Reinacher M, Rasi M, Schmidt AJ,
Bernasconi E, et al. Participation, retention and uptake in a multicentre
pre-exposure prophylaxis cohort using online, smartphone-compatible
data collection. HIV Med. 2022 Feb;23(2):146-58. http://dx.doi.org/
10.1111/hiv.13175. PubMed. 1468-1293

Kroenke K, Spitzer RL, Williams JB, Léwe B. An ultra-brief screening
scale for anxiety and depression: the PHQ-4. Psychosomatics.

2009 Nov-Dec;50(6):613-21. PubMed. 1545-7206

Hampel B, Kusejko K, Kouyos RD, Boni J, Flepp M, Stockle M, et al.;
Swiss HIV Cohort Study group. Chemsex drugs on the rise: a longitudi-
nal analysis of the Swiss HIV Cohort Study from 2007 to 2017. HIV
Med. 2020 Apr;21(4):228-39. http://dx.doi.org/10.1111/hiv.12821.
PubMed. 1468-1293

Weatherburn P, Hickson F, Reid DS, Marcus U, Schmidt AJ. European
Men-who-have-sex-with-men Internet Survey (EMIS-2017): design and
methods. Sex Res Soc Policy. 2020;17(4):543-57. http://dx.doi.org/
10.1007/s13178-019-00413-0. 1868-9884

Bundesamt fiir Gesundheit. Massnahmen des Bundes. Available at:
https://www.fedlex.admin.ch/eli/cc/2020/438/de. 2020.

de Quervain D, Coynel D, Aerni A, et al. Swiss Corona Stress Study:
survey in high school students. March 2021.

Moser A, Carlander M, Wieser S, Himmig O, Puhan MA, Hoglinger M.
The COVID-19 Social Monitor longitudinal online panel: real-time
monitoring of social and public health consequences of the COVID-19
emergency in Switzerland. PLoS One. 2020 Nov;15(11):¢0242129.
http://dx.doi.org/10.1371/journal.pone.0242129. PubMed. 1932-6203
Collins PY, Velloza J, Concepcion T, Oseso L, Chwastiak L, Kemp CG,
et al. Intervening for HIV prevention and mental health: a review of
global literature. J Int AIDS Soc. 2021 Jun;24(S2 Suppl 2):¢25710.
http://dx.doi.org/10.1002/jia2.25710. PubMed. 1758-2652

SCORE. Wastewater monitoring data 2011-2020 Sewage analysis CORe
group. Europe. 2020;2020:¢¢=. Available from: https:/score-cost.cu/
0014-2751

Gillespie D, Couzens Z, de Bruin M, et al. PrEP Use, Sexual Behaviour,
and PrEP Adherence Among Men who have Sex with Men Living in
Wales Prior to and During the COVID-19 Pandemic. AIDS Behav.
2022;(0123456789).

Rosenberg M, Luetke M, Hensel D, Kianersi S, Fu TC, Herbenick D.
Depression and loneliness during April 2020 COVID-19 restrictions in
the United States, and their associations with frequency of social and
sexual connections. Soc Psychiatry Psychiatr Epidemiol.

2020 Apr;ee+:2021. PubMed. 0933-7954

33.

34.

3s.

36.

37.

38)

39.

40.

41)

42.

43.

44.

45.

Rogers BG, Tao J, Maynard M, Chu C, Silva E, Toma E, et al. Charac-
terizing the Impact of COVID-19 on Pre-Exposure Prophylaxis (PrEP)
Care. AIDS Behav. 2021 Nov;25(11):3754-7. http://dx.doi.org/10.1007/
$10461-021-03337-2. PubMed. 1573-3254

Stephenson R, Chavanduka TM, Rosso MT, Sullivan SP, Pitter RA,
Hunter AS, et al. Sex in the time of COVID-19: results of an online sur-
vey of gay, bisexual and other men who have sex with men’s experience
of sex and HIV prevention during the US COVID-19 epidemic. AIDS
Behav. 2021 Jan;25(1):40-8. http:/dx.doi.org/10.1007/
$10461-020-03024-8. PubMed. 1573-3254

Hill BJ, Anderson B, Lock L. COVID-19 Pandemic, Pre-exposure Pro-
phylaxis (PrEP) Care, and HIV/STI Testing Among Patients Receiving
Care in Three HIV Epidemic Priority States. AIDS Behav.

2021 May;25(5):1361-5. http://dx.doi.org/10.1007/
$10461-021-03195-y. PubMed. 1573-3254

Mitchell KM, Dimitrov D, Silhol R, Geidelberg L, Moore M, Liu A, et
al. The potential effect of COVID-19-related disruptions on HIV inci-
dence and HIV-related mortality among men who have sex with men in
the USA: a modelling study. Lancet HIV. 2021 Apr;8(4):e206—15.
http://dx.doi.org/10.1016/S2352-3018(21)00022-9. PubMed. 2352-3018
Hoagland B, Torres TS, Bezerra DR, Benedetti M, Pimenta C,

Veloso VG, et al. High acceptability of PrEP teleconsultation and HIV
self-testing among PrEP users during the COVID-19 pandemic in
Brazil. Braz J Infect Dis. 2021 Jan-Feb;25(1):101037. http://dx.doi.org/
10.1016/j.bjid.2020.11.002. PubMed. 1678-4391

Huang Y, Zhu W, Wiener J, Kourtis A, Hall H, Hoover K. Impact of
COVID-19 on HIV Preexposure Prophylaxis Prescriptions in the United
States — A Time Series Analysis. Clin Infect Dis,. 2022;Epub ahead.
Lowe B, Wahl I, Rose M, Spitzer C, Glaesmer H, Wingenfeld K, et al. A
4-item measure of depression and anxiety: validation and standardiza-
tion of the Patient Health Questionnaire-4 (PHQ-4) in the general popu-
lation. J Affect Disord. 2010 Apr;122(1-2):86-95. http://dx.doi.org/
10.1016/j.jad.2009.06.019. PubMed. 1573-2517

Tracger MW, Cornelisse VJ, Asselin J, Price B, Roth NJ, Willcox J, et
al.; PrEPX Study Team. Association of HIV preexposure prophylaxis
with incidence of sexually transmitted infections among individuals at
high risk of HIV infection. JAMA. 2019 Apr;321(14):1380-90.
http://dx.doi.org/10.1001/jama.2019.2947. PubMed. 1538-3598

Grulich AE, Guy R, Amin J, et al. Population-level effectiveness of
rapid, targeted, high-coverage roll-out of HIV pre-exposure prophylaxis
in men who have sex with men: the EPIC-NSW prospective cohort
study. lancet HIV. 2018;5(11):629-637.

Greenwald ZR, Maheu-Giroux M, Szabo J, Robin JA, Boissonnault M,
Nguyen VK, et al. Cohort profile: I’ Actuel Pre-Exposure Prophylaxis
(PrEP) Cohort study in Montreal, Canada. BMJ Open.

2019 Jun;9(6):¢028768. http://dx.doi.org/10.1136/
bmjopen-2018-028768. PubMed. 2044-6055

Vuylsteke B, Reyniers T, De Baetselier I, Nostlinger C, Crucitti T,
Buyze J, et al. Daily and event-driven pre-exposure prophylaxis for men
who have sex with men in Belgium: results of a prospective cohort mea-
suring adherence, sexual behaviour and STI incidence. J Int AIDS Soc.
2019 Oct;22(10):e25407. http://dx.doi.org/10.1002/jia2.25407.

PubMed. 1758-2652

Kontopantelis E, Doran T, Springate DA, Buchan I, Reeves D. Regres-
sion based quasi-experimental approach when randomisation is not an
option: interrupted time series analysis. BMJ. 2015 Jun;350 jun09
5:h2750. http://dx.doi.org/10.1136/bm;j.h2750. PubMed. 1756-1833
Salazar-Vizcaya L, Kusejko K, Schmidt AJ, Carrillo-Montoya G, Nic-
ca D, Wandeler G, et al. Clusters of sexual behavior in human immunod-
eficiency virus-positive men who have sex with men reveal highly dis-
similar time trends. Clin Infect Dis. 2020 Jan;70(3):416-24. PubMed.
1537-6591

Swiss Medical Weekly - PDF of the online version - www.smw.ch

Page 9 of 9

Published under the copyright license “Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0)".
No commercial reuse without permission. See https://smw.ch/permissions


http://dx.doi.org/10.1097/QAI.0000000000002640
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33512848&dopt=Abstract
http://dx.doi.org/10.1080/00224499.2021.1888064
http://dx.doi.org/10.1080/00224499.2021.1888064
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33661064&dopt=Abstract
http://dx.doi.org/10.1093/infdis/jiab051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33507308&dopt=Abstract
http://dx.doi.org/10.1097/EDE.0b013e3181577511
http://dx.doi.org/10.1097/EDE.0b013e3181577511
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18049195&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa1506273
http://dx.doi.org/10.1056/NEJMoa1506273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26624850&dopt=Abstract
http://dx.doi.org/10.1111/hiv.13175
http://dx.doi.org/10.1111/hiv.13175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34605153&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19996233&dopt=Abstract
http://dx.doi.org/10.1111/hiv.12821
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31849182&dopt=Abstract
http://dx.doi.org/10.1007/s13178-019-00413-0
http://dx.doi.org/10.1007/s13178-019-00413-0
https://www.fedlex.admin.ch/eli/cc/2020/438/de
http://dx.doi.org/10.1371/journal.pone.0242129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33175906&dopt=Abstract
http://dx.doi.org/10.1002/jia2.25710
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34164934&dopt=Abstract
https://score-cost.eu/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33386873&dopt=Abstract
http://dx.doi.org/10.1007/s10461-021-03337-2
http://dx.doi.org/10.1007/s10461-021-03337-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34114166&dopt=Abstract
http://dx.doi.org/10.1007/s10461-020-03024-8
http://dx.doi.org/10.1007/s10461-020-03024-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32876905&dopt=Abstract
http://dx.doi.org/10.1007/s10461-021-03195-y
http://dx.doi.org/10.1007/s10461-021-03195-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33599879&dopt=Abstract
http://dx.doi.org/10.1016/S2352-3018(21)00022-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33617783&dopt=Abstract
http://dx.doi.org/10.1016/j.bjid.2020.11.002
http://dx.doi.org/10.1016/j.bjid.2020.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33285137&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2009.06.019
http://dx.doi.org/10.1016/j.jad.2009.06.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19616305&dopt=Abstract
http://dx.doi.org/10.1001/jama.2019.2947
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30964528&dopt=Abstract
http://dx.doi.org/10.1136/bmjopen-2018-028768
http://dx.doi.org/10.1136/bmjopen-2018-028768
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31248931&dopt=Abstract
http://dx.doi.org/10.1002/jia2.25407
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31663257&dopt=Abstract
http://dx.doi.org/10.1136/bmj.h2750
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26058820&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30874293&dopt=Abstract

Appendix

Table S1 Patient Health Questionnaire-4 (PHQ-4) items

Over the last two weeks, how often have More than
Several Nearly

you been bothered by any of the Not at all half the

. days every day
following: days
Little interest or pleasure in doing things 0 1 2 3
Feeling down, depressed, or hopeless 0 1 2 3
Feeling nervous, anxious, or on edge 0 1 2 3
Not being able to stop or control worrying 0 1 2 3

Kroenke K, Spitzer RL, Williams JB, Loewe B. An ultra-brief screening scale for anxiety and depression:
the PHQ-4. Psychosomatics. 2009;50(6):613-21
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Table S2 Anxiety and depression scores in all SARS-CoV-2 periods.

Pre-
Pre-Covid-19 re 1%t lockdown
lockdown
(N=1043) (N=174) (N=298)

Anxiety screening (PHQ-4, anxiety subscale)

Score=0 467 (44.8%) 83 (47.7%) 145 (48.7%)
Score=1 290 (27.8%) 51(29.3%) 75(25.2%)
Score =2 203 (19.5%) 31(17.8%) 55(18.5%)
Score=3 44 (4.2%) 6 (3.4%) 10 (3.4%)
Score=4 17 (1.6%) 1(0.6%) 9 (3.0%)
Score=5 10 (1.0%) 0 (0%) 2 (0.7%)
Score =6 12 (1.2%) 2 (1.1%) 2 (0.7%)
Anxiety screening, positive

Score 23 83 (8.0%) 9 (5.2%) 23 (7.7%)

Depression screening (PHQ-4, depression subscale)

Score =0 481 (46.1%) 80 (46.0%) 141 (47.3%)
Score=1 265(25.4%) 50(28.7%) 72 (24.2%)
Score =2 242 (23.2%) 37(21.3%) 67 (22.5%)
Score =3 29 (2.8%) 3(1.7%) 12 (4.0%)
Score=4 17 (1.6%) 2 (1.1%) 5(1.7%)
Score=5 3(0.3%) 0 (0%) 1(0.3%)
Score =6 6 (0.6%) 2 (1.1%) 0 (0%)
Depression screening, positive

Score 23 55 (5.3%) 7 (4.0%) 18 (6.0%)

1t easing

(N=550)

261 (47.5%)

150 (27.3%)

99 (18.0%)
17 (3.1%)
13 (2.4%)
5 (0.9%)

5 (0.9%)

40 (7.3%)

237 (43.1%)

140 (25.5%)

137 (24.9%)
18 (3.3%)
11 (2.0%)
7 (1.3%)

0 (0%)

36 (6.5%)

Inter-wave

(N=876)

410 (46.8%)

233 (26.6%)

161 (18.4%)
33 (3.8%)
27 (3.1%)
9 (1.0%)

3(0.3%)

72 (8.2%)

403 (46.0%)

199 (22.7%)

216 (24.7%)
31 (3.5%)
18 (2.1%)
4 (0.5%)

5 (0.6%)

58 (6.6%)

2"4 wave

(N=684)

303 (44.3%)

182 (26.6%)

145 (21.2%)
26 (3.8%)
23 (3.4%)
3(0.4%)

2 (0.3%)

54 (7.9%)

272 (39.8%)
163 (23.8%)
201 (29.4%)
25 (3.7%)
19 (2.8%)
0 (0%)

4 (0.6%)

48 (7.0%)

an
lockdown

(N=545)

211 (38.7%)

154 (28.3%)

133 (24.4%)
25 (4.6%)
14 (2.6%)
4 (0.7%)

4 (0.7%)

47 (8.6%)

202 (37.1%)

117 (21.5%)

175 (32.1%)
26 (4.8%)
22 (4.0%)
3(0.6%)

0 (0%)

51 (9.4%)

Scores of 3 (or greater) identify potential cases of anxiety or depression. PHQ-4: Patient Health Questionnaire-4.
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Table S3 Secondary outcomes in all SARS-CoV-2 phases.

Pre-SARS- Pre- . 2"
1%tlockdown| 1% easing | Inter-wave | 2" wave
CoV-2 lockdown lockdown

(N=1043) (N=174) (N=298) (N=550) (N=876) (N=684) (N=545)
Number of sexual partners in previous 3 months
Median [IQR] | 6[3—-12] 6[3-12] 5[3-10] 4[2-8] 6 [3—-10] 5[3-10] 5[3-10]
Sex with casual partners
Yes 956 (91.7%) | 151 (86.8%) | 256 (85.9%) | 432 (78.5%) | 765 (87.3%) | 588 (86.0%) | 445 (81.7%)

Condom use with casual partners

Never 362 (34.7%) | 76 (43.7%) | 142 (47.7%) | 317 (57.6%) | 429 (49.0%) | 357 (52.2%) | 309 (56.7%)
Sometimes 427 (40.9%) | 73 (42.0%) | 98(32.9%) | 169 (30.7%) | 321 (36.6%) | 229 (33.5%) | 172 (31.6%)
Mostly 154 (14.8%) | 19 (10.9%) | 33 (11.1%) 32 (5.8%) 78 (8.9%) 59 (8.6%) 44 (8.1%)
Always 100 (9.6%) 6 (3.4%) 25 (8.4%) 32 (5.8%) 48 (5.5%) 39 (5.7%) 20 (3.7%)
Adaptation of sexual behavior due to SARS-CoV-2
No sexual

0 (0%) 119 (21.6%) | 50 (5.7%) 20 (2.9%) 15 (2.8%)
contact
Reduced
sexual 1(0.3%) 412 (74.9%) | 683 (78.0%) | 543 (79.4%) | 430 (78.9%)
contacts

NA NA

No behaviour

0 (0%) 12 (2.2%) | 135(15.4%) | 115 (16.8%) | 89 (16.3%)
change
Increase in
sexual 0 (0%) 7 (1.3%) 8 (0.9%) 6 (0.9%) 11 (2.0%)
contacts
Missing 1043 (100%) | 174 (100%) | 297 (99.7%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Adaptation of dating behavior due to SARS-CoV-2 (use of dating apps)
Deleted

_ 0 (0%) 15 (2.7%) | 14 (1.6%) 5 (0.7%) 4 (0.7%)
dating app
NA NA
Less online
dat 1(0.3%) 315 (57.3%) | 359 (41.0%) | 275 (40.2%) | 200 (36.7%)
ates
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Use dating

app as usual 0 (0%) 55 (10.0%) | 176 (20.1%) | 128 (18.7%) | 108 (19.8%)
More online

dates 0 (0%) 10 (1.8%) 7 (0.8%) 9 (1.3%) 8 (1.5%)
Others 0 (0%) 6 (1.1%) 1(0.1%) 1(0.1%) 0 (0%)
Missing 1043 (100%) | 174 (100%) | 297 (99.7%) | 149 (27.1%) | 319 (36.4%) | 266 (38.9%) | 225 (41.3%)
Concern about drug use

Yes 55 (5.3%) 9 (5.2%) 12 (4.0%) | 21(3.8%) | 38(43%) | 30(4.4%) | 25(4.6%)
Chemsex substances intake (past 3 months)

Yes 179 (17.2%) | 29 (16.7%) | 39(13.1%) | 75 (13.6%) | 147 (16.8%) | 111 (16.2%) | 92 (16.9%)
Ecstasy intake (past 3 months)

Yes 175 (16.8%) | 25 (14.4%) 24 (8.1%) 52 (9.5%) | 102 (11.6%) | 59 (8.6%) 48 (8.8%)
Cocaine intake (past 3 months)

Yes 182 (17.4%) | 27 (15.5%) | 37 (12.4%) | 79 (14.4%) | 139 (15.9%) | 104 (15.2%) | 85 (15.6%)

Cannabis intake (past 3 months)

Yes 238 (22.8%) | 34(19.5%) | 52 (17.4%) | 138 (25.1%) | 217 (24.8%) | 164 (24.0%) | 118 (21.7%)
Sexual happiness (10-item numeric scale)
Median [IQR] 7[6-28] 8 [6-8] 7 [5-8] 7 [5-8] 8 [6-8] 7[5-28] 7 [5-8]
Financial coping
Very
206 (19.8%) 10 (1.1%) | 165 (24.1%) | 117 (21.5%)
comfortable
Comfortable | 546 (52.3%) 35(4.0%) | 339 (49.6%) | 282 (51.7%)
Neither
NA NA NA

comfortable | 220 (21.1%) 15(1.7%) | 132(19.3%) | 105 (19.3%)
nor difficult
Difficult 50 (4.8%) 4 (0.5%) 34 (5.0%) 31(5.7%)
Very difficult | 21 (2.0%) 1(0.1%) 14 (2.0%) 10 (1.8%)
Missing 0 (0%) 174 (100%) | 298 (100%) | 550 (100%) | 811 (92.6%) 0 (0%) 0 (0%)
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Taking PrEP at visit

880 (84.4%)

154 (88.5%)

233 (78.2%)

509 (92.5%)

832 (95.0%)

651 (95.2%)

518 (95.0%)

PrEP regimen

Daily,
yt ) 671 (64.3%) | 120 (69.0%) | 198 (66.4%) | 303 (55.1%) | 585 (66.8%) | 456 (66.7%) | 352 (64.6%)
constan
Holiday PrEP 87 (8.3%) 14 (8.0%) 15 (5.0%) 98 (17.8%) | 117 (13.4%) | 87 (12.7%) | 82 (15.0%)
"Event-
driven" 115 (11.0%) | 17 (9.8%) 17 (5.7%) 88 (16.0%) | 118 (13.5%) | 98 (14.3%) | 75(13.8%)
Other
) 6 (0.6%) 2 (1.1%) 3 (1.0%) 20 (3.6%) 10 (1.1%) 9 (1.3%) 8 (1.5%)
regimen
Missing 164 (15.7%) | 21(12.1%) | 65 (21.8%) 41 (7.5%) 46 (5.3%) 34 (5.0%) 28 (5.1%)
PrEP adherence (i.e. frequency of missed medication)
In daily PrEP
4 (N=671) (N=120) (N=198) (N=303) (N=585) (N=456) (N=352)
users
Never 399 (59.5%) | 77 (64.2%) | 112 (56.6%) | 174 (57.4%) | 318 (54.4%) | 267 (58.6%) | 204 (58.0%)
Once a
th 207 (30.8%) | 39(32.5%) | 67 (33.8%) | 105 (34.7%) | 216 (36.9%) | 154 (33.8%) | 111 (31.5%)
mon
Once ever
y 56 (8.3%) 4 (3.3%) 14 (7.1%) 19 (6.3%) 41 (7.0%) 26 (5.7%) 27 (7.7%)
second week
Once a
‘ 6 (0.9%) 0 (0%) 2 (1.0%) 1(0.3%) 7 (1.2%) 9 (2.0%) 7 (2.0%)
wee
More than
2 (0.3%) 0 (0%) 3(1.5%) 4 (1.3%) 3 (0.5%) 0 (0%) 3 (0.9%)
once a week
Missing 1(0.1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
In "event-
driven" PrEP (N=115) (N=17) (N=17) (N=88) (N=118) (N=98) (N=75)
users
Never 97 (84.3%) | 11(64.7%) | 12(70.6%) | 69 (78.4%) | 89 (75.4%) | 81(82.7%) | 63 (84.0%)
Once or
twi 17 (14.8%) 5(29.4%) 5(29.4%) 18 (20.5%) | 24 (20.3%) 16 (16.3%) 9 (12.0%)
wice
Three to
o 1 (0.9%) 1 (5.9%) 0 (0%) 0 (0%) 3(2.5%) 1(1.0%) 2 (2.7%)
five times
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Six to 10

. 0 (0%) 0 (0%) 0 (0%) 1(1.1%) 2 (1.7%) 0 (0%) 1(1.3%)
imes
More than
. 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
10 times
In holida
4 (N=87) (N=14) (N=15) (N=98) (N=117) (N=87) (N=82)
PreP users
Never 58 (66.7%) 9 (64.3%) 9 (60.0%) 69 (70.4%) | 66 (56.4%) 51 (58.6%) | 49 (59.8%)
Once or
twi 25 (28.7%) 5(35.7%) 6 (40.0%) 22 (22.4%) | 40(34.2%) 31(35.6%) | 26(31.7%)
wice
Three to
. . 1(1.1%) 0 (0%) 0 (0%) 3(3.1%) 6 (5.1%) 1(1.1%) 6 (7.3%)
five times
Six to 10
i 0 (0%) 0 (0%) 0 (0%) 1(1.0%) 1 (0.9%) 2 (2.3%) 1(1.2%)
imes
More than
. 3 (3.4%) 0 (0%) 0 (0%) 2 (2.0%) 3(2.6%) 1(1.1%) 0 (0%)
10 times
Missing 0 (0%) 0 (0%) 0 (0%) 1(1.0%) 1(0.9%) 1(1.1%) 0 (0%)
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Table S4 P-values for pairwise comparison between periods.

Outcome: anxiety screening (PHQ-4, anxiety subscale, scores ranging from 0 to 6), using Wilcoxon Signed Rank test
Pre-SARS-CoV-2 |
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 174 0.951 | Samele | p- 1*tlockdown
lockdown (n) value
1%lockdown | 298 0.259 5 1.000 | S2mPle | - First easing
(n) value
First easing 550 0.916 101 0.803 30 0.755 SR p- Inter-wave
(n) value
Inter-wave 876 0.926 141 | 0304 | 262 |0738| 462 |os77 | SAMPlE| P 2" wave
(n) value
2nd
2" wave 684 0.226 117 | 0611 | 190 | 0569 | 396 | 0167 | 620 | 0243 | 2P| P g
(n) value
down
2"d lockdown 545 0.127 89 0.333 152 0.729 316 0.025 492 0.147 378 0.695
Outcome: depression screening (PHQ-4, anxiety subscale, scores ranging from 0 to 6), using Wilcoxon Signed Rank test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 174 0.69 =il P 1stlockdown
lockdown (n) value
1%lockdown | 298 0.933 5 1.000 | S3MPle | - First easing
(n) value
First easing 550 0.179 101 0.834 30 0.634 SR p- Inter-wave
(n) value
Inter-wave 876 0.210 141 | o0ssa| 262 |0632| 462 |oea3 | S2MPE| P 2" wave
(n) value
2nd
2" wave 684 | <0001 | 117 | 0372 | 190 | 0172 | 396 | 0256 | 620 | 0.005 Sa;:;"e vapl;e lockd
own
2"d lockdown 545 <0.001 89 0.146 152 0.094 316 0.154 492 0.005 378 0.509
Outcome: Number of sexual partners in previous 3 months, using Wilcoxon Signed Rank test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 174 0.661 SR p- 1stlockdown
lockdown (n) value
1%lockdown | 298 0.004 5 0.361 | ample | p- First easing
(n) value
First easing 550 <0.001 101 <0.001 30 0.229 SR p- Inter-wave
(n) value
Inter-wave 876 0.072 141 | 0129 | 262 |0034| 462 |<0.001| 3MPE | P 2" wave
(n) value
2nd
2" wave 684 0.010 117 | 0135 | 190 | 0339 | 39 [<0.001| 620 | 0.008 Sa;:;"e vapl;e lockd
own
2"d lockdown 545 <0.001 89 0.033 152 0.435 316 0.219 492 0.003 378 0.041
Outcome: Sex with casual partners, using McNemar test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 174 0.112 | Samele | p- 1*tlockdown
lockdown (n) value
1%lockdown | 298 0.009 5 0.480 | Sample | p- First easing
(n) value
First easing 550 <0.001 101 0.124 30 0.387 SR p- Inter-wave
(n) value
Inter-wave 876 0.001 141 | o04s1| 262 |o0755| 462 | 0002 | SAMPE | P 2" wave
(n) value
2nd
2" wave 684 | <0001 | 117 | 0473 | 190 | 0728 | 396 | 0211 | 620 | 0.047 Sa;:;"e vapl;e lockd
own
2"d lockdown 545 <0.001 89 0.081 152 0.188 316 0.353 492 <0.001 378 0.032
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Outcome: Condom use with casual partners, using Wilcoxon Signed Rank test

Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 174 0.181 | Samele | p- 1*tlockdown
lockdown (n) value
1%lockdown | 298 0.002 5 0.586 | amPle | p- First easing
(n) value
First easing 550 <0.001 101 0.040 30 0.817 SR p- Inter-wave
(n) value
Inter-wave 876 | <0001 | 141 | o069 | 262 | 0668 | 462 | 0034 | 2P| P 2" wave
(n) value
2nd
2 wave 684 | <0001 | 117 | 0137 | 190 | 0500 | 396 | 0938 | 620 | 0.018 Sa;:;"e ale | tockd
own
2"d lockdown 545 <0.001 89 0.037 152 0.242 316 0.360 492 0.035 378 0.444
Outcome: Adaptation of sexual behavior due to Covid-19, using Wilcoxon Signed Rank test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- No data | No data =il P 1stlockdown
lockdown (n) value
1lockdown | Nodata | Nodata | Nodata | N© | S3mPle p- First easing
data (n) value
First easing No data | Nodata | Nodata No 30 NA SR p- Inter-wave
data (n) value
Inter-wave | Nodata | Nodata | Nodata | ° 262 NA 462 | <0001 | S2mPle | p- 2" wave
data (n) value
| 2nd
2" wave Nodata | Nodata | Nodata | O 190 NA 396 |<0.001| 620 | 0057 | S2MPIE | P ok
data (n) value
own
2"d Jockdown | No data | No data | No data d,\a‘?a 152 NA 316 <0.001 492 0.663 378 0.196
Outcome: Adaptation of dating behavior due to Covid-19 (use of dating apps), using Wilcoxon Signed Rank test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- No data | No data Sample P 1**lockdown
lockdown (n) value
1stlockdown | Nodata | Nodata | Nodata No SSIRE p- First easing
data (n) value
First easing No data | Nodata | Nodata No 30 NA SmRE p- Inter-wave
data (n) value
Inter-wave No data | Nodata | Nodata No 262 1.0 462 <0.001 SSRE p- 2" wave
data (n) value
an
2" wave Nodata | Nodata | Nodata | N° 190 NA 396 | 0004 | 620 | 0967 | SAMPIE | P o0
data (n) value
own
2"d lockdown | No data | Nodata | No data d':fc)a 152 NA 316 <0.001 492 0.691 378 0.194
Outcome: Concern about drug use, using McNemar test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 il p-value Pre-lockdown
Pre- 174 | o724 | S2MPle | P 1% lockdown
lockdown (n) value
1%lockdown | 298 0.302 5 na | Sample | p- First easing
(n) value
First easing 550 0.327 101 | 1000 | 30 | 1000 |S2MPlE | P Inter-wave
(n) value
Inter-wave 876 0.281 141 | 1000 | 262 | 0606 | 462 | 06ae | S2MPlE | P 2" wave
(n) value
2nd
2" wave 684 0.268 117 | 0221 | 190 | 1000 | 39 |0823| 620 | 0.607 Sa::g"e va”l;e lockd
own
2"d lockdown 545 0.486 89 1.000 152 0.074 316 1.000 492 1.000 378 1.000
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Outcome: chemsex substances intake (past 3 months), using McNemar test

Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 174 0.267 SEITE p- 1tlockdown
lockdown (n) value
1%lockdown | 298 1.000 5 na | Sample | p- First easing
(n) value
First easing 550 0.002 101 | 0502 | 30 |1000 |2MmPlE| P Inter-wave
(n) value
Inter-wave 876 0.675 141 |o04s3| 262 |o0s14a| 462 | 0o0so | S2mPle | P 2" wave
(n) value
| 2nd
2" wave 684 0.229 117 | 1000 | 190 | 0789 | 39 |o0050| 620 | 0.391 Sa(mn;’e vapl;e lockd
own
2" lockdown | 545 0.289 89 | 0547 | 152 | 1000 | 316 | 0072 | 492 | 0067 | 378 | 1.000
Outcome: Ecstasy intake (past 3 months), using McNemar test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 174 0.628 selE p- 1tlockdown
lockdown (n) value
1%lockdown | 298 | <0.001 5 1.000 | S3MPle | - First easing
(n) value
First easing 550 | <0.001 | 101 | 0039 | 30 | 1.000 | S2MPle | P Inter-wave
(n) value
Inter-wave 876 | <0001 | 141 | 0332 | 262 | 1000 | 462 | 0020 | S2MPlE | P- 2m wave
(n) value
| 2nd
2" wave 684 | <0001 | 117 | 0114 | 190 | 0.814 | 396 | 048 | 620 | 0.008 Sa(mn;’e vapl;e lockd
own
2" jockdown | 545 | <0.001 89 | 0043| 152 | 0547 | 316 | 1.000| 492 | 0020 | 378 | 0.458
Outcome: Cocaine intake (past 3 months), using McNemar test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 174 0.773 | Sample | p- 1#lockdown
lockdown (n) value
1%lockdown | 298 0.089 5 Na | Sample | p- First easing
(n) value
First easing 550 0.055 101 | 0.683 30 1.000 | S2mPle | p- Inter-wave
(n) value
Inter-wave 876 0.461 141 | 1000 | 262 |o0110| 462 | 1.000 | S2MPE | P 2" wave
(n) value
s | an
2" wave 684 0.048 117 | 1000 | 190 | 0146 | 396 | 1000 | 620 | 0.419 a(mn;m vaplt-Je lockd
own
2" lockdown | 545 0.124 89 1000 | 152 |0302| 316 | 1000| 492 | 0391 | 378 | 1.000
Outcome: Cannabis intake (past 3 months), using McNemar test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 174 0.646 | SamPle | p- 1lockdown
lockdown (n) value
1stlockdown 298 0.265 5 NA SSIRE p- First easing
(n) value
First easing 550 0.457 101 |0332| 30 | 1000 | 2MPle| P Inter-wave
(n) value
Inter-wave 876 0.024 141 | 1000 | 262 | 0095 | 462 | oss3 | S2MPe | P 2" wave
(n) value
an
2" wave 684 0.450 117 | 0789 | 190 | o008 | 39 |o0880 | 620 | 0525 Sa(mn;"e Va”l;e lockd
own
2" lockdown | 545 0.810 89 1000 | 152 | 0066 | 316 | 0082| 492 | 0028 | 378 | 1.000
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Outcome: Sexual happiness (10-item numeric scale), using Wilcoxon Signed Rank test

Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 174 0.392 SSRE p- 1stlockdown
lockdown (n) value
1%lockdown | 298 0.046 5 1.000 | S2mPle | - First easing
(n) value
First easing 550 <0.001 101 0.027 30 0.273 SSRE p- Inter-wave
(n) value
Inter-wave 876 0.502 141 | 0053 | 262 |0019| 462 |<0.001| 3MPE | P 2" wave
(n) value
| 2nd
2" wave 684 0.005 117 | 0346 | 190 | 0592 | 396 | 0110 | 620 | 0.006 Sa(mn;’e vapl;e lockd
own
2"d lockdown 545 0.008 89 0.489 152 0.533 316 0.316 492 0.011 378 0.680
Outcome: Financial coping, using Wilcoxon Signed Rank test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- No data | No data =il P 1stlockdown
lockdown (n) value
1lockdown | Nodata | Nodata | Nodata | N© | S3mPle p- First easing
data (n) value
First easing No data | Nodata | Nodata No No data No SSRE p- Inter-wave
data data (n) value
Inter-wave 876 1.0 No data No No data No No data No Rl p- 2" wave
data data data (n) value
2nd
2" wave 684 0469 | Nodata | "° | Nodata | MO | Nodata | N° 620 | 1.000 | SAMPIE | P g
data data data (n) value
own
No No No
2"d Jockdown 545 0.562 No data No data No data 492 0.149 378 0.687
data data data
Outcome: Taking PrEP at visit, using McNemar test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 174 0.185 | Sample | p- 1*tlockdown
lockdown (n) value
1stlockdown 298 0.090 5 0.480 SSIRE p- First easing
(n) value
First easing 550 0.003 101 | 1000 | 30 | 1000 | S2MPle| P Inter-wave
(n) value
Inter-wave 876 | <0001 | 141 | 0190 | 262 |<0.001| 462 | 0337 | S@MPle | P 2" wave
(n) value
an
2" wave 684 | <0001 | 117 | 0450 | 190 |<0.001| 396 | 0.165| 620 | 0.296 Sa(mn;"e Va”l;e lockd
own
2"d lockdown 545 <0.001 89 1.000 152 <0.001 316 0.831 492 0.486 378 0.327
Outcome: PrEP regimen, using McNemar test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 174 Na | Samele | p- 1*tlockdown
lockdown (n) value
1stlockdown 298 NA 5 NA SSIRE p- First easing
(n) value
First easing 550 | <0.001 | 101 NA 30 na | Sample | p- Inter-wave
(n) value
Inter-wave 876 NA 141 NA 262 NA 462 | 0.004 | S3MPlE | P 2" wave
(n) value
an
2" wave 684 NA 117 NA 190 NA 396 | 0170 | 620 Na | SAmPle P
(n) value
own
2"d lockdown 545 0.008 89 NA 152 NA 316 0.347 492 0.440 378 NA
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Outcome: PrEP adherence (i.e. frequency of missed medication) in daily PrEP users, using Wilcoxon Signed Rank test

Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 98 033 | >ample | p- 1%lockdown
lockdown (n) value
1%lockdown | 163 0.622 3 1.000 | S2mPle | - First easing
(n) value
First easing 260 0.376 54 0.120 17 0.251 SSRE p- Inter-wave
(n) value
Inter-wave 491 0.180 87 |0109| 170 |0789 | 244 | o052 | S2mPle | P 2" wave
(n) value
| 2nd
2" wave 389 0.453 78 | 0065 | 123 | 0153 | 203 | 0785 | 401 | 0.644 Sa(mn;’ ¢ vapl;e lockd
own
2"d lockdown 299 0.224 52 0.092 91 0.710 164 0.666 307 0.309 237 0.436
Outcome: PrEP adherence (i.e. frequency of missed medication) in "event-based" PrEP users, using Wilcoxon Signed Rank test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 6 1.0 =il P 1stlockdown
lockdown (n) value
1stlockdown 5 0.773 0 NA | SamPle p- First easing
(n) value
First easing 19 0.345 1 NA 1 NA SSRE p- Inter-wave
(n) value
Inter-wave 22 0.967 4 1.000 5 1000 | 24 | 1000 | S3MPE | P- 2" wave
(n) value
2nd
2" wave 24 0.618 5 0.149 3 1000 | 20 |o0276| 30 | 0286 | MPE | Pl o
(n) value
own
2"d lockdown 14 0.608 3 0.346 5 1.000 20 0.356 29 0.686 18 0.454
Outcome: PrEP adherence (i.e. frequency of missed medication) in "holiday PrEP" users, using Wilcoxon Signed Rank test
Pre-SARS-CoV-2
Pre-SARS- Sample
CoV-2 (n) p-value Pre-lockdown
Pre- 11 0.346 =il P 1stlockdown
lockdown (n) value
1stlockdown 10 0.424 0 NA | Sample p- First easing
(n) value
First easing 42 0.167 7 1.000 2 NA =il P Inter-wave
(n) value
Inter-wave 50 0.644 9 0.346 5 0773 | 40 | o.ee0 | SAMPle | P 2" wave
(n) value
| an
2" wave 40 0.565 10 | 0586 7 0149 | 38 | o048a| 49 | 06aa | P P00y
(n) value
own
2"d lockdown 26 0.407 5 0.174 3 1.0 24 1.000 35 0.608 32 0.644
Cells highlighted in green indicate a statistically significant result (p<0.002); PHQ-4: Patient Health Questionnaire-4
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Supplementary Fig. 1. Timeline of main measures implemented to mitigate the SARS-CoV-2 transmission in Switzerland until March 22, 2021
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