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Abstract

Objective—Sex during bleeding is a risk factor for sexually transmitted infection (STI) and other 

bloodborne viruses, including HIV. We examined daily predictors of adolescent women’s male 

condom use during bleeding-associated vaginal sex.

Methods—Adolescent females (N=387; 14–17 years) were recruited from primary care clinics 

for a longitudinal cohort study of STIs and sexual behaviour. Data were daily partner-specific 

sexual diaries; generalised estimating equation logistic regression assessed the likelihood of 

condom use during bleeding-associated vaginal sex.

Results—Less than 30% of bleeding-associated vaginal sex events were condom protected. 

Condom use during these events was less likely with younger age, higher partner support, higher 

partner negativity or past week bleeding-associated sex with a given partner; condom use was 

more likely with high individual mood and past week condom use during bleeding-associated 

vaginal sex with a given partner.

Conclusions—Low condom rates during bleeding-associated vaginal sex can increase STI and 

bloodborne virus risk. Providers should consider integrating partner-specific and behavioural 

factors when they deliver sexual health messages to young women.
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INTRODUCTION

Adolescent women are disproportionately impacted by sexually transmitted infections 

(STIs) (see online supplementary reference 1). Cyclical variations in vaginal microflora and 

local immunity may particularly increase young women’s STI susceptibility during vaginal 

sex that occurs jointly with menstruation.1 Self-reported coitus during menstruation or with 

genital blood (online supplementary references 2–4) is linked to history of STI, and may be 

a risk factor for other bloodborne viruses, including HIV. Gonorrhoea, pelvic inflammatory 

disease and hepatitis all occur most frequently during menstruation (online supplementary 

references 5 and 6). Thus, male condom use is likely to be an important risk-reduction tool 

when young women do choose to have sex in the presence of vaginal bleeding. However, 

studies have yet to examine young women’s condom use in this scenario.

Several factors could influence adolescent women’s condom use during bleeding-associated 

vaginal sex. Condom use could increase with mess-related or hygiene-related concerns 

(online supplementary reference 7), or could decrease with any heightened sexual desire 

(online supplementary reference 8) or perceptions of reduced sexual risk (eg, unintended 

pregnancy). Our own work shows that demographic and emotional factors may also be 

important. We found that daily reports of bleeding-associated vaginal sex were more likely 

with decreasing age2 as well as higher daily partner support, higher daily sexual interest and 

lower feelings of being in love.3 During anal sex, young women’s condom use was more 

likely with older age and less likely with any higher level of emotion, including positive 

mood, negative mood, partner support, partner negativity, feeling in love or sexual interest.4

Our own work also demonstrates that recent behavioural factors could also impact condom 

use. The daily likelihood of oral–genital, vaginal and anal sex increase with reports of 

those same activities in the past week.56 Moreover, the daily odds of bleeding-associated 

sex become greater with both recent general reports of vaginal sex23 and in the context of 

vaginal bleeding.3 We have observed a similar increase in adolescent women’s condom use 

during anal sex with condom usage in the prior week.4

Accordingly, using daily diaries collected from adolescent women, the objective of the 

current paper was to examine daily factors associated with adolescent women’s condom 

use during bleeding-associated vaginal sex. Extending prior work,2–6 we hypothesised that 

different demographic, emotional and behavioural factors should predict whether or not 

condom use occurs.

METHODS

Participants and study design

Data were drawn from a longitudinal study (1999–2009) of sexual relationships and STI 

in adolescent women. Participants (N=385) were recruited from primary care adolescent 

clinics in Indianapolis, Indiana; these clinics serve lower and middle income, multiethnic 

communities typically associated with early onset of sexual activity and high levels of teen 

pregnancy and STIs. Eligibility included being 14–17 years of age, English speaking and 

not pregnant; however, adolescents who became pregnant were allowed to continue in the 

Hensel et al. Page 2

Sex Transm Infect. Author manuscript; available in PMC 2021 November 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



study. Neither sexual experience nor sexual orientation was a criterion for entry. Additional 

methodological and data collection details are available in the online supplementary 

material.

As part of this study, participants contributed prospective partner-specific daily diaries 

assessing indivdual and partner affect, coital and non-coital behaviours, as well as condom 

and contraceptive use. They could identify up to five ‘partners’ in each diary, including 

friends, dating partners, boyfriends and sexual partners. This broadened definition allowed 

for a more nuanced understanding of how relationship dynamics influence the occurrence 

of specific sexual events without making assumptions about how relatively static labels (eg, 

‘main’ or ‘casual’) impact day-to-day behaviour.

The Institutional Review Board of Indiana University Purdue University-Indianapolis 

approved this study (#1011004294). Each participant provided informed consent, and 

parents/legal guardians provided research permission. This study uses all diary data 

available.

Measures

Outcome variable: the main outcome variable was condom use during bleeding-associated 
vaginal sex (no/yes).

Predictor variables: we included variables shown from previous diary studies to impact 

adolescent women’s sexual activity.2–6 Additional measure details are provided in the online 

supplementary material. We included age (day-level years), positive mood and negative 
mood (each three, 5-point positive or negative mood items; α=0.86 and α=0.83; eg, ‘I felt 

happy’ or ‘I felt unhappy’), partner support and partner negativity (each four, no/yes positive 

or negative relationship items; α=0.95 and α=0.83; eg, (partner made me feel) ‘…special’ 

or ‘…bad’), sexual interest and feeling in love (both single, 5-point). Time-lagged variables 

assessed the potential carry-over effects of past week behaviours enacted with a given 

partner: recent bleeding-associated vaginal sex (occurred in the past week with specific 

partner: no/yes) and recent condom use during bleeding-associated sex (occurred in week 

with specific partner: no/yes).

Control variables: all models also controlled for daily hormonal oral contraceptive use (no/

yes) and race/ethnicity (African–American/non-African–American).

Statistical procedure

Descriptive statistics, including χ2 tests, evaluated bivariate relationships. Multivariate 

generalised estimate equation logistic regression assessed the influence of the predictor 

variables on condom use during bleeding-associated vaginal sex (SPSS V.22.0).

RESULTS

Sample characteristics

Participants (N=385) had an average age of 16.67 (SD=2.18), and were primarily (89%) 

African–American. Average material education was 12th grade. At enrolment, the majority 
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(87%–90%) had enrolment experience with hand holding, kissing and breast touching; fewer 

had experience with oral–genital (33%–56%), vaginal sex (34%) or anal sex (12%). All 

participants contributed a total of 218 579 partner-specific daily diary entries.

Descriptive statistics

Vaginal sex occurred on 6.8% of all partner-specific diary entries (14 541/213 579; 

p<0.001). Very few of these events (3.2%: 466/14 451) happened when vaginal bleeding 

was also reported (p<0.001). Condom use occurred on about one-fourth (25.9%: 121/466) 

of bleeding-associated vaginal sex events compared with about one-third of vaginal sex 

events (28.2%: 3629/12 825) not associated with bleeding; Fisher’s exact tests showed 

no significant difference in these percentages. Predictor variable descriptive statistics are 

provided in table 1.

Multivariate statistics

Male condom use was less likely with younger age (OR=0.77), higher perceived partner 

support (OR=0.66) and higher perceived partner negativity (OR=0.61). Condom use was 

more likely if young women reported higher positive mood (OR=1.14).

In addition, male condom use was less likely if a young woman had engaged in bleeding­

associated vaginal sex with that partner in the past week (OR=0.28), but was more likely if 

she had used a condom during bleeding-associated vaginal sex with that partner in the past 

week (OR=22.71).

Negative mood, feeling in love and sexual interest were not associated with condom use.

DISCUSSION

Male condom use is important for reducing the elevated risk of STI and other bloodborne 

viruses, including HIV, which can occur during bleeding-associated vaginal sex.1 However, 

in this diary study of adolescent women, less than one-third of daily reports of such events 

were condom protected. These levels are similar to the prevalence of condom use during 

vaginal sex events not associated with bleeding, suggesting that adolescent women may not 

be aware of any increased sexual risk on days when they report menstrual or other vaginal 

bleeding.

In partial support of existing diary-based studies,2–6 we found that higher levels of both 

positive and negative partner-specific emotions were associated with lower condom use 

during episodes of vaginal bleeding. Partner support may reflect a stage in relationships 

where condom use decreases in conjunction with higher trust and intimacy and lower worry 

about risk.w9 However, negative partner perceptions, either around the evaluation of the 

sexual event, or deferral to unwanted partner requests for any sexual activity during vaginal 

bleeding, could also lead to lower condom use. Our data also illustrate that condom use 

during bleeding-associated sex was most strongly influenced by recent behaviour factors. 

The decrease of condom use with past week bleeding-associated sex could reflect lower 

general within-relationship discomfort or disgust with menstrual sex.w8 On the other hand, 
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the increase of condom use with past week condom use during bleeding-associated sex 

underscores the importance of behaviour repetition on one’s current behaviour repertoire.

Collectively, these findings are relevant to clinical practice. In addition to educating young 

women about the potential STI risks associated with bleeding-associated sex, healthcare 

professionals may seek to address the motivations associated with this activity as part of 

ongoing discussions about condom use. Rather than suggesting that couples be abstinent 

during menstruation, asking about the emotional content of an adolescent’s relationship, as 

well as recent sexual activities, may allow a more nuanced discussion of how to reduce STI 

risk when bleeding-associated sex occurs.

Some limitations should be considered. A more racially/ethnically and geographically 

balanced sample of young women will be needed to extend these findings to wider 

community-based samples of adolescent women. Additionally, the measure of vaginal 

bleeding cannot strictly be interpreted as menses, as different hormonal contraceptive 

methods can be associated with varying degrees of bleeding. Moreover, while reports of 

sexual activity are partner specific, our analyses do not include historical information about 

a given relationship prior to a given day. Thus, specific relational characteristics (eg, length, 

quality, characterisation) associated with protective behaviours should be examined in future 

work.

CONCLUSION

Study limitations notwithstanding, understanding the daily correlates of unprotected vaginal 

sex, particularly during episodes of vaginal bleeding, is essential to promote sexual health 

for young women. Our data provide day-level estimates of how frequently young women use 

condoms during bleeding-associated sex, and illustrates specific factors predicting this use 

that could be targeted as part of STI education and intervention efforts.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Funding

Data were drawn from a study supported by grants NIH U19AI43924-06, R01HD044387-03 from Eunice Kennedy 
Shriver National Institute of Child Health and Human Development (NICHD).

REFERENCES

1. Lurie S Does intercourse during menses increase the risk for sexually transmitted disease? Arch 
Gynecol Obstet 2010;282:627–30. [PubMed: 20577749] 

2. Hensel DJ, Fortenberry JD, Harezlak J, et al. A daily diary analysis of vaginal bleeding and coitus 
among adolescent women. J Adolesc Health 2004;34:391–4. [PubMed: 15093793] 

3. Hensel DJ, Fortenberry JD, Orr DP. Situational and relational factors associated with coitus during 
vaginal bleeding among adolescent women. J Sex Res 2007;44:269–77. [PubMed: 17879170] 

4. Hensel DJ, Fortenberry JD, Orr DP. Factors associated with event level anal sex and condom use 
during anal sex among adolescent women. J Adolesc Health 2010;46:232–7. [PubMed: 20159499] 

Hensel et al. Page 5

Sex Transm Infect. Author manuscript; available in PMC 2021 November 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



5. Fortenberry JD, Temkit MH, Tu W, et al. Daily mood, partner support, sexual interest, and sexual 
activity among adolescent women. Health Psychol 2005;24:252–7. [PubMed: 15898860] 

6. Hensel DJ, Fortenberry JD, Orr DP. Variations in coital and noncoital sexual repertoire among 
adolescent women. J Adolesc Health 2008;42:170–6. [PubMed: 18207095] 

Hensel et al. Page 6

Sex Transm Infect. Author manuscript; available in PMC 2021 November 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hensel et al. Page 7

Ta
b

le
 1

E
ve

nt
 le

ve
l O

R
 f

or
 f

ac
to

rs
 a

ss
oc

ia
te

d 
w

ith
 a

do
le

sc
en

t w
om

en
’s

 c
on

do
m

 u
se

 d
ur

in
g 

bl
ee

di
ng

-a
ss

oc
ia

te
d 

va
gi

na
l s

ex

D
es

cr
ip

ti
ve

 s
ta

ti
st

ic
s 

(N
, %

 o
r 

m
ea

n,
 S

D
)

F
ac

to
r

N
o 

co
nd

om
 u

se
 (

N
=3

41
)

C
on

do
m

 u
se

 (
N

=1
21

)
O

R
 (

95
%

 C
I)

p 
V

al
ue

A
ge

18
.8

8 
(2

.1
3)

13
.3

0 
(1

.9
1)

0.
81

 (
0.

68
 to

 0
.9

6)
0.

00
1

Po
si

tiv
e 

m
oo

d
9.

52
 (

3.
27

)
10

.0
8 

(3
.9

5)
1.

14
 (

1.
01

 to
 1

.3
1)

0.
02

5

N
eg

at
iv

e 
m

oo
d

5.
92

 (
2.

76
)

5.
80

 (
2.

57
)

0.
97

 (
0.

84
 to

 1
.1

2)
0.

99
4

Se
xu

al
 in

te
re

st
3.

12
 (

1.
25

)
3.

28
 (

1.
22

)
0.

94
 (

0.
70

 to
 1

.2
7)

0.
68

2

Fe
el

in
g 

in
 lo

ve
3.

61
 (

1.
50

)
3.

39
 (

1.
60

)
0.

89
 (

0.
68

 to
 1

.1
9)

0.
46

5

Pa
rt

ne
r 

su
pp

or
t

3.
23

 (
1.

50
)

2.
83

 (
1.

48
)

0.
66

 (
0.

45
 to

 0
.9

5)
0.

00
9

Pa
rt

ne
r 

ne
ga

tiv
ity

0.
59

 (
1.

13
)

0.
35

 (
0.

86
)

0.
61

 (
0.

37
 to

 0
.9

7)
0.

01
1

R
ec

en
t b

le
ed

in
g-

as
so

ci
at

ed
 v

ag
in

al
 s

ex
 (

pa
st

 w
ee

k:
 y

es
)

16
2 

(4
7.

50
)

41
 (

33
.8

8)
0.

28
 (

0.
13

 to
 0

.6
2)

0.
00

3

R
ec

en
t c

on
do

m
 u

se
 d

ur
in

g 
bl

ee
di

ng
-a

ss
oc

ia
te

d 
va

gi
na

l s
ex

 (
pa

st
 w

ee
k:

 y
es

)
15

 (
4.

39
)

31
 (

25
.6

2)
22

.7
2 

(7
.7

3 
to

 4
7.

58
)

0.
00

0

A
ll 

re
su

lts
 c

on
tr

ol
 f

or
 d

ai
ly

 o
ra

l h
or

m
on

al
 c

on
tr

ac
ep

tiv
e 

us
e 

an
d 

ra
ce

/e
th

ni
ci

ty
.

Sex Transm Infect. Author manuscript; available in PMC 2021 November 28.


	Abstract
	INTRODUCTION
	METHODS
	Participants and study design
	Measures
	Statistical procedure

	RESULTS
	Sample characteristics
	Descriptive statistics
	Multivariate statistics

	DISCUSSION
	CONCLUSION
	References
	Table 1

