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Summary  Condoms  are  a  valuable  tool  in  combating  the  continued  spread  of  sexually  transmit-
ted infections  (STIs).  Despite  the  fact  that  condoms  are  effective  and  easily  accessible,  young
adults report  inconsistent  condom  use  and  young  adults  represent  a  disproportionately  large
amount of  new  STI  cases  annually.  The  Behavioural  Immune  System  theory  suggests  that  health
behaviours,  such  as  condom  use,  are  impacted  by  cognitive  activation  of  perceived  threat  of
disease. The  advent  of  the  COVID-19  pandemic  may  then  have  unforeseen  impacts  on  condom
use and  the  spread  of  STIs.  The  present  study  investigated  changes  in  condom  use  during  the
pandemic, and  any  associations  these  changes  may  have  had  with  perceived  vulnerability  to
COVID-19.  An  Australian  sample  of  269  students  completed  a  survey  asking  them  to  recall  their
condom use  prior  to  COVID-19,  and  then  their  current  condom  use.  Final  analyses  included  a
sample of  149  sexually  active  heterosexual  participants.  Results  revealed  a  general  decline  in
condom use.  Single  and  coupled  participants  both  reported  less  frequent  condom  use,  but  this
decrease was  more  pronounced  among  single  people.  Gender  did  not  moderate  these  effects.

Surprisingly,  diminished  condom  use  was  not  significantly  related  to  perceived  threat  of  COVID-
19. Findings  of  the  present  study  have  concerning  implications  for  sexual  health  and  sexual
messaging  during  pandemics.
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ondoms  are  a vital  and  effective  health  tool  in  combating
he  spread  of  sexually  transmitted  infections  (STIs).  Con-
oms  are  widely  available  and  can  functionally  prevent  the

pread  of  STIs  when  used  correctly  (Holmes  et  al.,  2004).
espite  this,  cases  of  STIs  continue  to  proliferate.  Glob-
lly,  approximately  half  a  billion  new  STI  cases  are  reported
very  year  (WHO,  2019).  In  Australia,  cases  of  gonorrhoea
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nd  syphilis  have  tripled  and  doubled,  respectively,  over
he  past  decade  (Kirby  Institute,  2018).  Chlamydia  has  also
ecome  the  most  prevalent  infectious  disease  in  Australia,
ue,  in  part,  to  asymptomatic  spread  among  young  adults
NSW  Health,  2019).  It  seems  then  that  condoms,  despite
heir  effectiveness  and  availability,  are  not  used  adequately
nough  to  stem  the  rise  of  STI  cases.

Motivating  factors  of  condom  use  and  non-use  are  sub-
ects  of  much  empirical  research.  Alcohol  (Leigh,  2002) and
ubstance  use  (Poulin  and  Graham,  2001),  sensation  seek-
ng  (Aicken  et  al.,  2011),  increased  amounts  of  casual  sex
nd  sexual  partners  (Parkes  et  al.,  2007),  poorer  sex  educa-
ion  (Milhausen  et  al.,  2013),  and  perceptions  of  condoms
mpeding  pleasure  (Braun,  2013;  Farrington  et  al.,  2016)
re  recurring  risk  factors  that  predict  lower  condom  use.
he  less  studied  protective  factors  predictive  of  condom
se  include  higher  self-esteem  (Miller  et  al.,  2000),  ter-
iary  education  aspirations  (Peterson  and  Huebner,  2003),
arental  support  (Baumer,  2001),  and  decision-making  skills
Tevendale  et  al.,  2009).  In  line  with  the  cohort  that  show
he  largest  increases  in  STI  infections,  much  of  this  research
entres  on  young  adults,  whose  newly  emerging  sexual  and
omantic  experiences  inform  their  future  condom  use.

The  age  group  of  young  people  (15—24-year-olds)
ccounts  for  half  of  total  STIs  reported  annually  (Wolfers
t  al.,  2011),  yet  only  41%  of  young  people  report  regu-
ar  condom  use  (WHO,  2019).  Although  condoms  provide

 dual  protection  against  STIs  and  unwanted  pregnancy,
oung  adults  report  greater  concern  for  unwanted  preg-
ancies  than  STIs  (Milhausen  et  al.,  2013).  Accordingly,  an
verreliance  on  hormonal  contraception  is  apparent  among
oung  people  (O’Sullivan  et  al.,  2010).  Alarmingly,  younger
eople  frequently  report  low  accuracy  about  STI  knowl-
dge  (Carrotte  et  al.,  2016;  Milhausen  et  al.,  2013),  and
nfounded  optimistic  bias,  wherein  they  perceive  them-
elves  as  relatively  invulnerable  to  STIs  (Pollack  et  al.,  2013;
olfers  et  al.,  2011).  Poorer  STI  knowledge,  the  presence
f  optimistic  bias,  and  a  preference  for  hormonal  contra-
eption  subsequently  predicts  reduced  condom  use  overall
Pollack  et  al.,  2013),  in  turn,  facilitating  the  disproportion-
te  spread  of  STIs  in  this  age  group.

The  above  mentioned  literature  suggests  that  young  peo-
le’s  reduced  condom  use  is,  at  least  partially,  rooted
n  discounting  the  threat  of  STIs.  But  perceived  threat
rom  diseases  in  general  may  have  increased  with  the
apid  spread  of  COVID-19  and  its  related  media  focus.  The
ehavioural  Immune  System  (BIS)  theory  argues  that  humans
ave  acquired  behavioural  defences  (e.g.  avoiding  people
ho  display  pathogen-cues,  such  as  sneezing  or  coughing)
gainst  infection  through  evolutionary  processes,  and  these
ehaviours  are  activated  when  people  reflect  on  perceived
llnesses  (e.g.,  Schaller,  2011,  2015).  Importantly,  these
efensive,  pathogen-avoidant  behaviours  have  been  induced
xperimentally  by  priming  the  concept  of  disease  using
ognitive-based  instructions  (e.g.,  Murray  and  Schaller,
015;  Schaller  et  al.,  2015).  The  research  evidence  suggests
hat  exposure  to  the  disease  concept  by  itself  can  lead  to
ascading  defensive  behaviours  through  the  activation  of  the

IS.  COVID-19  is  currently  an  omnipresent  disease-concept
eminder  and  a  clear,  natural  chronic  disease-construct
rime.  As  such,  COVID-19  is  likely  to  increase  reflections  on
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isease,  in  turn  increasing  the  likelihood  of  BIS  activation.
ut  would  such  activation  affect  condom  use?

There  is  very  limited  research  on  condom  use  as  a
ehavioural  response  to  reflections  on  diseases.  A  single
tudy  found  that  when  presented  with  a  pathogen  prime  in

 laboratory  setting,  participants  self-reported  an  increased
ntention  to  use  condoms  (Tybur  et  al.,  2011).  Based  on  that
tudy,  one  may  predict  that,  as  COVID-19  has  likely  been
riming  pathogen  threat  to  many  people,  one  should  find  an
ncrease  in  the  use  of  condoms  during  the  pandemic.

A  potential  detriment  to  condom  use,  in  contrast,
s  the  higher  frequency  of  health  messaging  guidelines
roadcast  during  the  pandemic.  Emerging  research  sug-
ests  that  monotonous  and  repetitive  health  messaging
an  lead  to  fatigue  (So  et  al.,  2017).  In  turn,  recipients’
ttitudes  towards  the  target  behaviour  become  increas-
ngly  unfavourable  and  avoidance  of  the  message  increases
Dillard  and  Shen,  2005;  Kim  and  So,  2018;  Rains  and  Turner,
007).  Ultimately,  fatigued  recipients  are  at  risk  of  for-
oing  the  advice  of  these  health  campaigns.  Condom  use
as  already  been  identified  as  one  health  guideline  neg-
tively  impacted  by  message  fatigue  (Frew  et  al.,  2013;
o  et  al.,  2017).  The  introduction  of  additional  health
uidelines  likely  risks  accelerating  fatigue.  Indeed,  safe  sex
ampaigns  in  Australia  have  incorporated  social  distancing
uidelines  (NSW  Health,  2020)  and  existing  research  has  cau-
ioned  against  multi-message  campaigns  as  they  seemingly
ccelerate  fatigue  (So  et  al.,  2017).  Avoiding  or  forgoing
hese  health  guidelines  has  a  cascade  of  health  risks,  facil-
tating  both  unprotected  sex  and  ignoring  social  distancing,
isking  exposure  to  both  STIs  and  COVID-19.  Therefore,  on
ne  hand,  COVID-19  may  pose  a  significant  health  threat  to
ndividuals,  thereby  increasing  condom  use.  On  the  other
and,  the  bombardment  of  health  guidelines  may  inadver-
ently  diminish  condom  use.

As  such,  the  present  study  sought  to  uncover  any  changes
n  condom  use  during  a  COVID-19-related  lockdown.  To
ssess  support  for  the  competing  predictions  of  the  BIS
heory  versus  message  fatigue,  exploratory  analyses  were
onducted  on  changes  in  condom  use  before  and  during
he  outbreak  of  COVID-19.  Gender  was  included  in  these
xploratory  analyses  as  a potential  moderator,  given  evi-
ence  that  women  are  more  prone  to  behavioural  responses
o  pathogens  in  sex-related  domains  than  men  (Al-Shawaf
t  al.,  2018).  It  was  also  expected  that  perceived  vulnera-
ility  to  COVID-19  would  be  positively  associated  with  any
bserved  changes  in  condom  use  —  that  is,  an  increase  in
ondom  use  would  be  associated  with  vulnerability  to  COVID-
9,  while  a  decrease  would  correlate  with  invulnerability  to
OVID-19.

ethod

articipants

articipants  were  recruited  from  an  Australian  university
sychology  participation  pool.  In  total,  269  participants

ompleted  the  study,  but  97  were  removed  after  repor-
ing  no  instances  of  sexual  contact  over  the  past  12
onths.  Due  to  the  diversity  of  reasons  to  use  con-
oms  across  sexual  orientation  groups  (Sarkar,  2008),  and
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he  limited  number  of  responses  from  LGBT  participants
3  homosexual-identifying  men,  11  homosexual-identifying
omen,  1  bisexual-identifying  man,  and  8  bisexual-

dentifying  women),  data  from  LGBT  participants  were
emoved,  leaving  149  heterosexual-identifying  participants
99  female)  for  the  final  analyses.  Age  ranged  from  17  to
4  years  (M  =  20.05;  SD  =  2.58).  In  terms  of  relationship  sta-
us,  36.9%  reported  being  single,  61.7%  in  a  relationship,
nd  1.3%  married.  Of  those  in  a  relationship,  11.4%  reported
iving  with  their  partner.

All  participants  completed  the  survey  in  late  May  to  early
une,  2020,  in  New  South  Wales,  Australia.  Data  collection
ook  place  following  a  couple  of  months  of  heavy  media
ocus  on  COVID-19;  at  the  time,  few  restrictions  had  been
ifted  —  cafés,  restaurants,  and  shops  were  re-opened,  and
p  to  10  people  were  allowed  in  one  premises  at  a  time,  but
orking  from  home  and  social  distancing  were  still  strongly
ncouraged.

aterials

emographics
articipants  indicated  their  age,  gender,  sexual  orientation
dentity,  and  relationship  status.

erceived  vulnerability  to  COVID-19
 single-item  capturing  perceived  threat  from  COVID-19  was
dapted  from  the  Perceived  Vulnerability  to  Disease  Scale
Duncan  et  al.,  2009)  to  be  COVID-19-specific  (i.e.,  ‘‘I  am
ore  likely  than  the  people  around  me  to  catch  COVID-19’’).
his  item  was  rated  on  a  7-point  Likert  scale  from  1  (Disagree
trongly)  to  7  (Agree  strongly).

ondom  use
 single  item  assessing  the  use  of  condoms  ‘before  COVID-
9’  and  ‘during  COVID-19’  was  included.  In  both  instances,
he  item  read  ‘‘How  frequently  do  you  engage  in  the  follow-
ng  behaviours:  Using  a  condom  during  penetrative  sex’’,
ated  on  a  7-point  Likert  scale  from  1  (Never) to  7  (Very
requently/Almost  always).

exual  frequency
wo  items  were  used  to  ask  about  the  frequency  of  pen-
trative  intercourse,  both  ‘before  COVID-19’  and  ‘during
OVID-19’.  The  items  read  ‘‘How  often  did  you  and  your
artner  engage  in  the  following  behaviours:  Sexual  inter-
ourse  with  vaginal  penetration’’  and  ‘‘Sexual  intercourse
ith  anal  penetration’’.  Both  items  were  rated  on  a  7-point
ikert  scale,  specifically  1  (Not  at  all),  2  (Once  or  twice), 3
Once  a  week), 4  (2—3  times  a  week), 5  (4—5  times  a  week),

 (Once  a  day), 7  (More  than  once  a  day).

rocedure

articipants  signed  up  to  the  study  online  and  were  given
he  link  to  the  online  survey.  Condom  use  questions  were
art  of  a  larger  survey  assessing  changes  in  sex,  dating,  and

elationship  behaviours  during  COVID-19-related  lockdown
onditions.  The  condom  use  question  was  asked  twice  on
he  same  page.  Participants  were  informed  that  the  first
nstance  of  the  question  was  about  their  condom  use  before
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OVID-19,  and  the  second  was  during  COVID-19  (i.e.,  at
he  time  of  completing  the  survey).  They  were  asked  to
espond  identically  across  both  questions  if  the  behaviour
ad  not  changed.  The  survey  took  approximately  30  minutes
o  complete.  Participants  were  awarded  course  credit  upon
ompletion.

nalysis  strategy

n  analysis  of  covariance  (ANCOVA)  was  used  to  test  the  main
ypotheses  relating  to  potential  changes  in  condom  use  after
he  onset  of  COVID-19.  The  assumptions  of  the  ANCOVA  were
et,  and  there  were  no  outliers.  A  Pearson  correlation  was

sed  to  test  the  hypothesis  of  pathogen  threat  being  related
o  changes  in  condom  use.

esults

hanges  in  condom  use

 mixed  method  2  (relationship  status  —  between
articipants:  single  vs.  coupled)  ×  2  (condom  use  —  within-
articipants:  before  COVID-19  vs.  during  COVID-19)  ANCOVA
as  used  to  assess  changes  in  condom  use.  To  account  for

requency  of  penetrative  intercourse,  vaginal  and  anal  inter-
ourse  items  were  added  together  to  create  a  composite
ariable  for  penetrative  intercourse  both  ‘‘before  COVID-
9’’  and  ‘‘during  COVID-19.’’  A  difference  score  of  sexual
requency  was  then  calculated  from  these  new  composite
ariables,  such  that  negative  scores  indicated  an  increase  in
exual  frequency  and  positive  scores  indicated  a  decrease.
articipants  reported  a  general  decline  in  the  frequency
f  penetrative  sex,  t(147)  =  5.405,  P  <  .001.  This  change  in
exual  frequency  score  was  included  as  a  covariate.

This  analysis  revealed  a  general  decline  in  condom  use,
(1,  143)  =  30.838,  P  <  .001,  �p

2 =  .177.  Prior  to  COVID-19,
ingle  (M  =  5.11;  SD  =  2.24)  and  coupled  (M  =  3.92;  SD  =  2.56)
articipants  already  displayed  middling  condom  use.  Dur-
ng  COVID-19,  both  single  (M  =  3.58;  SD  =  2.75)  and  coupled
M  =  3.53;  SD  =  2.69)  individuals  reported  reduced  condom
se.  Between-subjects  analyses  revealed  no  significant  dif-
erences  between  single  and  coupled  participants’  condom
se,  F(1,  143)  =  2.252,  P  =  .136,  �p

2 =  .016,  nor  did  men
nd  women  differ  on  their  reported  condom  use,  F(1,
43)  =  0.260,  P  =  .611,  �p

2 = .002.  Gender  did  not  significantly
oderate  changes  in  condom  use,  F(1,  143)  =  1.435,  P  =  .309,

p
2 =  .010.
There  was  a  significant  interaction  between  relation-

hip  status  and  changes  in  condom  use,  F(1,  143)  =  15.321,
 <  .001,  �p

2 =  .097.  As  Fig.  1  shows,  simple  effect  analyses
sed  to  probe  the  interaction  found  that,  although  both  sin-

le  and  coupled  participants  reported  a  decline  in  condom
se,  the  strength  of  this  effect  was  greater  among  single
eople,  F(1,  53)  =  42.836,  P  <  .001,  �p

2 =  .231,  than  coupled
eople,  F(1,  90)  =  5.919,  P  =  .016,  �p

2 =  .040.
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Figure  1  Mean  condom  use  ‘before  COVID-19’,  and  ‘during  COVID-19’,  for  both  single  and  coupled  participants.

Table  1  Correlations  and  descriptive  of  key  variables.

M  (SD) 1.  2.  3.  4.  5.

1.  Perceived  invulnerability  to  COVID-19a 2.48  (1.38) —
2. Condom  use  before  COVID-19b 4.38  (2.50) −0.16* —
3. Condom  use  during  COVID-19b 3.55  (2.68) −0.12 0.76** —
4. Penetrative  intercourse  before  COVID-19c 4.77  (1.94) −0.09 −0.26**  −0.07  —
5. Penetrative  intercourse  during  COVID-19c 4.09  (2.19) −0.09 −0.30** −0.06  0.72**  —

* P < .05.
** P < .001.
a 1: disagree strongly; 7: agree strongly.
b 1: never; 7: very frequently/almost always.
c Means are representative of the composite score with vaginal and anal intercourse items added together, with possible scores
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ranging from 2 to 14. Original item anchors were 1: not at all; 2: 

week; 6: once a day; 7: more than once a day.

erceived  vulnerability  to  COVID-19  and  condom
se

or  the  correlational  analysis,  a  difference  score  was  cal-
ulated  between  condom  use  before  and  during  COVID-19
or  each  participant,  such  that  negative  scores  indicated
n  increase  in  condom  use  and  positive  scores  indi-
ated  a  decrease.  Intercorrelations  between  variables  and
escriptive  statistics  are  reported  in  Table  1.  Contrary  to
xpectations,  changes  in  condom  use  were  not  significantly
elated  to  perceived  vulnerability  to  COVID-19  (r  =  −.05,

 =  .561).

iscussion

he  main  objective  of  the  present  study  was  to  investigate
otential  changes  in  heterosexual  people’s  condom  use  dur-
ng  the  COVID-19  pandemic.  Analyses  revealed  that  condom
se  declined  after  the  outbreak  of  COVID-19  when  control-
ing  for  changes  in  frequency  of  penetrative  sex,  and  that

his  decline  was  more  pronounced  among  single  people  than
oupled  people.  Men  and  women  did  not  differ  in  their  use
f  condoms  —  logically,  this  is  to  be  expected  when  hetero-
exual  men  and  women  are  each  other’s  sexual  and  romantic
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or twice; 3: once a week; 4: 2—3 times a week; 5: 4—5 times a

artners.  A  secondary  aim  was  to  examine  whether  such
hanges  in  condom  use  were  related  to  perceived  threat
rom  COVID-19.  Unexpectedly,  there  was  no  indication  that
he  decline  in  condom  use  was  associated  with  perceived
ulnerability  to  contracting  COVID-19.

The  burden  of  additional  health  guidelines  was  specu-
ated  to  impede  condom  use,  and  the  observed  results  are
n  line  with  this  notion.  Fatigue  had  been  negatively  associ-
ted  with  safe  sex  campaigns  previously  (Frew  et  al.,  2013;
o  et  al.,  2017).  Emerging  research  has  identified  similar
uarantine-related  fatigue  that  diminishes  the  stringency  of
ollowing  distancing  guidelines  (Zhao  et  al.,  2020).  Young
dults,  who  were  already  using  condoms  irregularly,  may
ave  been  overloaded  by  new  sources  of  health-messaging
atigue  and  subsequently  reduced  their  condom  use  even
urther.  Indeed,  quarantine-related  fatigue  is  a  distinct  con-
ern  as  the  disregard  of  health  advice  that  precedes  fatigue
ould  be  necessary  for  any  sexual  contact  for  much  of  the
resent  sample  (who  were  largely  either  single  or  in  a  rela-
ionship  with  a  non-cohabiting  partner).  Such  sexual  contact
ecessitates  tolerance  of  risk,  and  this  tolerance  may  then

xtend  to  unprotected  sex.  When  combining  this  line  of
easoning  with  previous  knowledge  of  inconsistent  condom
se  in  young  adults  (Milhausen  et  al.,  2013),  and  condom
se  messaging  being  at  risk  of  producing  counterproduc-
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ive  effects  (Frew  et  al.,  2013),  it  offers  an  explanation
or  the  current  findings  of  condom  use  reduction  during
he  pandemic.  Further  inquiries  into  quarantine-related
atigue  and  its  associated  risks  may  strengthen  this  explana-
ion.  It  may  also  potentially  reveal  other  at-risk  behaviours
hat  have  worsened  —  or  emerged  —  during  lockdown
onditions.

A  second  analysis  tested  the  prediction  that  an  increase  in
ondom  use  is  positively  associated  with  perceived  vulnera-
ility  to  COVID-19;  this  was  not  supported.  Instead,  changes
n  condom  use  had  no  significant  relationship  with  perceived
ulnerability  to  COVID-19.  Young  adults  tend  to  underesti-
ate  threats  from  disease  generally  (Lapsley  and  Hill,  2010),

nd  STIs  specifically,  even  with  unfamiliar  sexual  partners
Pollack  et  al.,  2013;  Wolfers  et  al.,  2011).  Combined  with
oung  adults  reporting  more  concern  about  unwanted  preg-
ancy  than  STIs  (O’Sullivan  et  al.,  2010),  it  appears  that  the
hreat  of  COVID-19  is  not  much  of  a  factor  in  the  decision
o  use  a  condom  for  young  adults.  Indeed,  this  may  widely
pply  to  young  people’s  behaviour  during  the  pandemic.  The
HO  (2020)  has  attributed  new  clusters  of  the  virus  in  many

ountries  to  young  adults  who  are  undisturbed  by  the  threat
f  COVID-19  and  continue  to  behave  as  normal.  As  such,
OVID-19  may  not  pose  an  adequate  threat  to  young  peo-
le,  due,  in  part,  to  their  general  sense  of  invulnerability
r  the  nature  of  the  virus  itself.  Future  research  involving
ulnerable  populations,  for  whom  infections  are  more  of  a
hreat,  may  uncover  different  associations.

Analyses  also  revealed  that  single  people,  compared  to
hose  in  a  relationship,  reported  a  sharper  decline  in  condom
se,  even  when  controlling  for  a  decline  in  sexual  frequency.
uch  a  result  is  concerning  when  single  people  are  likely
aving  sexual  contact  with  less  well-known  partners  and
ight  subsequently  continue  the  trend  of  increasing  STI

ates  (WHO,  2019),  even  during  the  pandemic.  Indeed,  much
f  the  invulnerability  literature  notes  that  optimistic  bias
n  young  adults  facilitates  risk-taking  behaviours  (Lapsley
nd  Hill,  2010;  Ravert  et  al.,  2009).  Thus,  for  single  peo-
le  in  this  sample,  a  general  sense  of  invulnerability  is
n  important  facilitator,  as  they  are  risking  contact  with
n  unfamiliar  partner  who  may  not  be  aware  of  (or  accu-
ately  disclose)  their  COVID-19  status.  If  they  can  tolerate
his  higher  degree  of  risk,  it  is  then  plausible  they  would
e  tolerant  of  the  increased  risk  of  STIs  that  arise  from
nprotected  sex.  Coupled  people,  in  comparison,  can  safely
iscuss  condom  and  other  contraception  use  with  their  part-
er,  with  far  less  involved  risk.  Those  in  a  relationship  may
ave  weighed  the  consequences  with  their  partner  and  made
n  informed  decision  to  use  condoms  less  —  indeed,  this
s  a  common  trajectory  for  young  adults  in  newer  relation-
hips  (El  Bcheraoui  et  al.,  2013).  In  that  case,  social  isolation
uidelines  may  have  facilitated  an  acceleration  of  that  pro-
ess  as  the  individuals  in  the  relationship  may  have  been
riven  closer  by  reduced  social  contacts  with  other  indi-
iduals  in  line  with  medical  messaging.  Future  studies  are
eeded  to  probe  those  potential  explanations.
imitations  &  implications

ne  limitation  of  the  present  study  was  its  use  of  self-
eported  recall  of  condom  use  prior  to  the  outbreak  of

C

e4
1)  e43—e48

OVID-19;  however,  there  is  evidence  that  one  can  accu-
ately  recall  their  condom  use  for  up  to  three  months  (as  in
he  current  situation;  Noar  et  al.,  2006).  Despite  this,  pre-
nd  post-COVID-19  data  collection  of  condom  use  is  the  most
eliable  measure  of  any  changes;  research  that  had  collected
uch  data  prior  to  the  outbreak  would  be  highly  valuable.
econd,  while  informative  as  a  starting  point,  the  present
tudy  used  a single-item  measure  of  perceived  vulnerabil-
ty  to  COVID-19.  Future  research  should  focus  on  developing

 psychometrically-valid  measure  of  perceived  vulnerability
o  COVID-19.

The  results  of  the  present  study  also  indicate  a  poten-
ial  dual  spread  of  infections  —  COVID-19  and  STIs.  STIs
ere  already  proliferating  before  the  outbreak,  and  the
resent  findings  of  diminished  condom  use,  despite  con-
inued  sexual  contact,  imply  that  their  risk  of  spread  has
ot  changed  during  the  pandemic  (Lindberg  et  al.,  2020).
owever,  STI  testing  clinics  in  Australia  have  reported  a
ubstantial  decline  in  STI  tests,  attributed  to  COVID-19-
elated  lockdown  (Tregenza,  2020).  Indeed,  as  STIs  were
reviously  increasing  annually  and  condom  use  may  have
eclined  among  young  adults  during  the  lockdown,  it  is  possi-
le  that  there  may  be  an  undetected  spike  in  STI  cases  due  to
educed  testing  —  particularly  when  many  people  with  STIs
eport  no  symptoms  (Farley  et  al.,  2003).  These  speculations
ay  all  be  addressed  with  epidemiological  data  collected  in

he  near  future.
Sexual  and  romantic  relationships,  already  tumultuous

or  young  adults  in  non-pandemic  conditions,  have  become
ven  more  complex  to  navigate  during  a  pandemic  that
mphasises  social  distancing.  Young  adults  are  still  form-
ng  connections  with  one  another  during  the  pandemic,  but
heir  sexual  health  may  have  been  silently  and  negatively
mpacted.  Results  of  the  present  study  suggest  that  sexual
ealth  awareness  may  have  taken  a  hit  during  the  pandemic.
eglecting  condom  use  among  young  adults  has  potential

mplications  that  extend  beyond  COVID-19,  ranging  from
ong-term  health  effects  to  unplanned  pregnancies.  Novel
nd  engaging  safe  sex  campaigns,  which  take  message
atigue  into  account,  are  therefore  clearly  needed  during
he  pandemic  to  protect  young  adults’  sexual  health.

isclosure of interest

he  authors  declare  that  they  have  no  competing  interest.

eferences

icken CR, Nardone A, Mercer CH. Alcohol misuse, sexual risk
behaviour and adverse sexual health outcomes: Evidence from
Britain’s national probability sexual behaviour surveys. J Public
Health 2011;33(2):262—71.

l-Shawaf L, Lewis DM, Buss DM. Sex differences in disgust:
Why are women more easily disgusted than men? Emot Rev
2018;10(2):149—60.

aumer EP. Community effects on youth sexual activity. J Marriage
Fam 2001;63(2):540—54.

raun V. ‘Proper sex without annoying things’: Anti-

condom discourse and the ‘nature’ of (hetero) sex. Sex
2013;16(3—4):361—82.

arrotte ER, Vella AM, Hellard ME, Lim MS. Mental health and asso-
ciated sexual health behaviours in a sample of young people

7

http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0005
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0010
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0015
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0015
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0015
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0015
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0015
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0015
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0015
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0015
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0015
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0015
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0015
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0015
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0015
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025


kus,  

D

D

E

F

F

F

H

K

K

L

L

L

M

M

M

N

N

N

O

P

P

P

P

R

R

S

S

S

S

S

T

T

T

W

W

W

Zhao J, Minha L, Ghader S, Younes H, Darzi A, Xiong C, et al. Quar-
antine fatigue: First-ever decrease in social distancing measures
L.  Dacosta,  R.T.  Pin

attending a music festival in Melbourne, Victoria. Community
Ment Health J 2016;52(8):1082—8.

illard JP, Shen L. On the nature of reactance and its
role in persuasive health communication. Commun Monogr
2005;72(2):144—68.

uncan LA, Schaller M, Park JH. Perceived vulnerability to disease:
Development and validation of a 15-item self-report instrument.
Personal Individ Differ 2009;47(6):541—6.

l Bcheraoui C, Sutton MY, Hardnett FP, Jones SB. Patterns of
condom use among students at historically black colleges and
universities: Implications for HIV prevention efforts among
college-age young adults. AIDS Care 2013;25(2):186—93.

arley TA, Cohen DA, Elkins W. Asymptomatic sexually transmit-
ted diseases: The case for screening. Prev Med 2003;36(4):
502—9.

arrington EM, Bell DC, DiBacco AE. Reasons people give for using
(or not using) condoms. AIDS Behav 2016;20(12):2850—62.

rew PM, Williams VA, Shapiro ET, Sanchez T, Rosenberg ES,
Fenimore VL, et al. From (un)willingness to involvement:
Development of a successful study brand for recruitment of
diverse MSM to a longitudinal HIV research. Int J Popul Res
2013;2013:1—9.

olmes KK, Levine R, Weaver M. Effectiveness of condoms in pre-
venting sexually transmitted infections. Bull World Health Organ
2004;82:454—61.

im S, So J. How message fatigue toward health messages leads
to ineffective persuasive outcomes: Examining the mediat-
ing roles of reactance and inattention. J Health Commun
2018;23(1):109—16.

irby Institute. HIV, viral hepatitis and sexually transmissible
infections in Australia: Annual surveillance report 2018. Sydney:
University of New South Wales; 2018, Available from https://
kirby.unsw.edu.au/report/hiv-viral-hepatitis-and-sexually-
transmissible-infections-australia-annual-surveillance.

apsley DK, Hill PL. Subjective invulnerability, optimism bias
and adjustment in emerging adulthood. J Youth Adolesc
2010;39(8):847—57.

eigh B. Alcohol and condom use: A meta-analysis of event-level
studies. Sex Transm Dis 2002;29(8):476—82.

indberg LD, Bell DL, Kantor LM. The sexual and reproductive health
of adolescents and young adults during the COVID-19 pandemic.
Perspect Sex Reprod Health 2020;52(2):75—9.

ilhausen RR, McKay A, Graham CA, Crosby RA, Yarber WL,
Sanders SA. Prevalence and predictors of condom use in a
national sample of Canadian university students. Can J Hum Sex
2013;22(3):142—51.

iller KS, Forehand R, Kotchick BA. Adolescent sexual behavior in
two ethnic minority groups: A multisystem perspective. Adoles-
cence 2000;35(138):313—33.

urray DR, Schaller M. The behavioral immune system: Implications
for social cognition, social interaction, and social influence. Adv
Exp Soc Psychol 2016;53:75—129.

oar SM, Cole C, Carlyle K. Condom use measurement in 56 studies
of sexual risk behavior: Review and recommendations. Arch Sex
Behav 2006;35(3):327—45.

SW Health — New South Wales Health [Internet]. Everything
you need to know about sex and COVID-19. Sydney: NSW
Health; 2020 [cited Oct 21]. Available from https://playsafe.
health.nsw.gov.au/2020/06/01/everything-you-need-to-know-
about-sex-and-covid-19/.

SW Health. NSW STI data report January to June 2019. Syd-
ney: Communicable Diseases Team; 2019, Available from
https://www.health.nsw.gov.au/Infectious/reports/Pages/
STI-reports.aspx.
’Sullivan LF, Udell W,  Montrose VA, Antoniello P, Hoffman S.
A cognitive analysis of college students’ explanations for
engaging in unprotected sexual intercourse. Arch Sex Behav
2010;39(5):1121—31.

e4
J.  Morandini  et  al.

arkes A, Wight D, Henderson M, Hart G. Explaining associations
between adolescent substance use and condom use. J Adolesc
Health 2007;40(2) [180.e1—18].

eterson DJ, Huebner AJ. Zimbabwean adolescents’ condom use:
What makes a difference? Implications for intervention. J Ado-
lesc Health 2003;33(3):165—71.

ollack LM, Boyer CB, Weinstein ND. Perceived risk for sexually
transmitted infections aligns with sexual risk behavior with the
exception of condom nonuse: Data from a nonclinical sam-
ple of sexually active young adult women. Sex Transm Dis
2013;40(5):388—94.

oulin C, Graham L. The association between substance use,
unplanned sexual intercourse and other sexual behaviours
among adolescent students. Addict 2001;96(4):607—21.

ains SA, Turner MM. Psychological reactance and persuasive health
communication: A test and extension of the intertwined model.
Hum Commun Res 2007;33(2):241—69.

avert RD, Schwartz SJ, Zamboanga BL, Kim SY, Weisskirch RS,
Bersamin M. Sensation seeking and danger invulnerability:
Paths to college student risk-taking. Personal Individ Differ
2009;47(7):763—8.

arkar NN. Barriers to condom use. Eur J Contracept Reprod Health
Care 2008;13(2):114—22.

challer M, Murray DR, Bangerter A. Implications of the behavioural
immune system for social behavior and human health in
the modern world. Philos Trans R Soc Lond B Biol Sci
2015;370(1669):1—10.

challer M. The behavioural immune system and the psychol-
ogy of human sociality. Philos Trans Royal Soc B: Biol Sci
2011;366(1583):3418—26.

challer M. The behavioural immune system. In: Buss DM, editor. The
handbook of evolutionary psychology. New York: Wiley; 2015,
p. 206—224.

o J, Kim S, Cohen H. Message fatigue: Conceptual defini-
tion, operationalization, and correlations. Commun Monogr
2017;84(1):5—29.

evendale HD, Lightfoot M, Slocum SL. Individual and environ-
mental protective factors for risky sexual behavior among
homeless youth: An exploration of gender differences. AIDS
Behav 2009;13(1):154—64.

regenza H. Coronavirus shutdown could be responsible for
decrease in sexually transmitted infection rates in the ACT. Aus-
tralian Broadcasting Corporation News [Internet]; 2020 [cited
2020 Oct 21]. Available from: https://www.abc.net.au/news/
2020-05-20/coronavirus-shutdown-leads-to-apparent-drop-in-
stis-in-canberra/12264908.

ybur JM, Bryan AD, Magnan RE, Hooper AEC. Smells like safe sex:
Olfactory pathogen primes increases intentions to use condoms.
Psychol Sci 2011;22(4):478—80.

HO — World Health Organisation [Internet]. Sexually trans-
mitted infections (STIs); 2019 [cited Oct 21]. Available from
https://www.who.int/news-room/fact-sheets/detail/sexually-
transmitted-infections-(stis).

HO — World Health Organisation [Internet]. WHO Director-
General’s opening remarks at the media briefing on COVID-19;
2020 [cited Oct 21]. Available from https://www.who.int/
dg/speeches/detail/who-director-general-s-opening-remarks-
at-the-media-briefing-on-covid-19—30-july-2020.

olfers M, de Zwart O, Kok G. Adolescents in the Netherlands under-
estimate risk for sexually transmitted infections and deny the
need for sexually transmitted infection testing. AIDS Patient
Care STDs 2011;25(5):311—9.
after the COVID-19 outbreak before reopening United States.
arXiv 2020. https://arxiv.org/abs/2006.037.

8

http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0025
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0030
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0035
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0040
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0045
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0050
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0055
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0060
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0065
https://kirby.unsw.edu.au/report/hiv-viral-hepatitis-and-sexually-transmissible-infections-australia-annual-surveillance
https://kirby.unsw.edu.au/report/hiv-viral-hepatitis-and-sexually-transmissible-infections-australia-annual-surveillance
https://kirby.unsw.edu.au/report/hiv-viral-hepatitis-and-sexually-transmissible-infections-australia-annual-surveillance
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0075
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0080
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0085
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0090
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0095
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0100
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0105
https://playsafe.health.nsw.gov.au/2020/06/01/everything-you-need-to-know-about-sex-and-covid-19/
https://playsafe.health.nsw.gov.au/2020/06/01/everything-you-need-to-know-about-sex-and-covid-19/
https://playsafe.health.nsw.gov.au/2020/06/01/everything-you-need-to-know-about-sex-and-covid-19/
https://www.health.nsw.gov.au/Infectious/reports/Pages/STI-reports.aspx
https://www.health.nsw.gov.au/Infectious/reports/Pages/STI-reports.aspx
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0120
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0125
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0130
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0135
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0140
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0145
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0150
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0155
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0160
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0165
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0170
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0175
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0180
https://www.abc.net.au/news/2020-05-20/coronavirus-shutdown-leads-to-apparent-drop-in-stis-in-canberra/12264908
https://www.abc.net.au/news/2020-05-20/coronavirus-shutdown-leads-to-apparent-drop-in-stis-in-canberra/12264908
https://www.abc.net.au/news/2020-05-20/coronavirus-shutdown-leads-to-apparent-drop-in-stis-in-canberra/12264908
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0190
https://www.who.int/news-room/fact-sheets/detail/sexually-transmitted-infections-(stis)
https://www.who.int/news-room/fact-sheets/detail/sexually-transmitted-infections-(stis)
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---30-july-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---30-july-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---30-july-2020
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
http://refhub.elsevier.com/S1158-1360(20)30119-5/sbref0205
https://arxiv.org/abs/2006.037

