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BACKGROUND. Occult human papillomavirus (HPV) infection, present in approximately 20% of women in the 
United States, is usually sexually transmitted, associated with substantial health risks, and unpredictable in its 
resolution. The potential for adverse psychosexual alterations due to HPV infection in women considered at low 
risk for bacterial sexually transmitted diseases is substantial, but data is lacking.

METHODS. This cross-sectional study was conducted with sexually active women aged 18 to 60 years who had 
been enrolled at community-based offices in the University of Michigan Vaginitis Study. Women found to have 
occult HPV infection of the cervix were notified, received physician consultation, and were encouraged to have 
colposcopy performed to assess lesion status. Responses to a follow-up written questionnaire for differences in 
psychosexual functioning and attitudes following diagnosis were compared among these women and those with
out HPV infection.

RESULTS. The women enrolled were primarily white and had a current sexual partner at the time of enrollment. 
They had few sexually transmitted infections and few risk factors, yet 20% had unsuspected HPV infection. 
Psychosexual characteristics at baseline and at follow-up, as well as perceived changes in these characteristics 
by the women, did not differ between women with HPV infection and those without. Stratification by potential 
confounders, including the presence of a vaginal infection at the time of study enrollment, household income 
level, ethnic background, age, marital status, and sexual history, did not alter these results.

CONCLUSIONS. Women at low risk for sexually transmitted diseases, but who had a cervical HPV infection, 
were similar to those not infected in reported psychosexual characteristics and functioning. Adverse changes in 
these characteristics between the time of the diagnosis and subsequent follow-up were no more likely in those 
with the diagnosis than in those without.
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Human papillomavirus infection (HPV) is the 
most common sexually transmitted infec
tion,1 and its prevalence has increased dra
matically over the past 25 years.26 An esti
mated 24 to 40 million Americans are infect

ed with this virus,6 and millions o f women each year 
learn that they have this sexually transmitted infection 
that may lead to cancer.7-8 Current treatment is directed 
at eradicating cervical lesions, but this does not neces
sarily eradicate the virus from the genital tract. The 
knowledge that the virus is sexually transmitted, that it 
may lead to cancer, and that it may persist despite 
lesion eradication creates the potential for significant 
psychosexual trauma that may affect the daily function, 
behaviors, sexuality, and health o f women who have 
this infection. Although few data are available on the 
psychosexual impact o f the knowledge o f HPV infec-
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tion, studies o f women with other HPV-related genital 
abnormalities, such as sexually transmitted infections, 
abnormal Papanicolaou smears, cervical cancer, and 
clinically apparent condyloma acuminata, suggest that 
adverse emotional and psychosexual changes may 
occur.910

Although the prevalence o f sexually transmitted 
infections is higher among women known to be at high 
risk,1719 the prevalence of HPV in women considered at 
low risk is substantial.29 Because most women in the 
sexually active age range are at low risk for sexually 
transmitted diseases (STDs), the proportion o f women 
with HPV who fit this low-risk profile is large, as is the 
probability that HPV is their only known disease of this 
type. Furthermore, both low-grade and high-grade cer
vical lesions can be missed with conventional cytology 
screening, and HPV testing has been shown to identify 
a substantial proportion o f those missed.21-22 Because 
data suggest that the presence o f HPV infection predicts 
those at high risk for cervical lesions,21-22 and because 
tests for HPV detection have become available,23-24 pri
mary care physicians, as well as those formulating med
ical guidelines, will be faced with decisions about the
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advantages and disadvantages o f screening women for 
this infection and the appropriate follow-up needed after 
diagnosis. Information on the psychosexual responses 
resulting from the awareness o f the presence o f such an 
infection in women in general, and in the low-risk 
women who make up a large proportion o f those identi
fied, will be critical in this analysis and in the recom
mendation for follow-up. However, the scope and sever
ity of these psychosexual responses in women at low 
risk has not been reported.

We examined the impact o f the diagnosis o f cervical 
HPV infection on the psychosexual behavior o f infected 
compared with uninfected women. We tested the 
hypothesis that women with a low prevalence o f STDs in 
general, but with cervical HPV infection, would report 
significantly more negative psychosexual changes after 
diagnosis than those without this diagnosis.

METHODS
Patient Enrollment
The University o f Michigan Family Practice Vaginitis 
Study took place between March 1, 1990, and June 1, 
1992, during an ongoing prospective evaluation of 
women with and without symptoms o f vaginitis. It was 
conducted in 2 primary care offices in the Ann Arbor, 
Michigan, area —  practices consisting primarily o f mid
dle-class, primary care patients drawn from an ethnical
ly mixed but primarily white population. Participants 
were women aged 18 to 50 years, who presented at one 
of the offices with either vaginal symptoms (itching, 
swelling, odor, or discharge) or for a routine pelvic 
examination. All participants were required to have a 
current sexual partner, be willing to return for at least 4 
follow-up visits over 12 months, and to invite their sexu
al partner to participate in the study by filling out a self- 
administered questionnaire and submitting body fluids 
for Candida cultures. Before participation, all women 
completed an informed consent document approved by 
the University o f Michigan Institutional Review Board. 
The follow-up evaluations and partner data are not part 
of the study reported here.

The protocol, methods used in collecting specimens, 
and details o f all testing performed (including poly
merase chain reaction [PCR] analysis) have been report
ed previously.2025 HPV serotypes identified by PCR were 
6,11, 16, 18, 31, 33, 35, 45, 52, and unknown types.

All women with HPV infection diagnosed by the PCR 
method were called by one o f the investigators (B.D.R.) 
and informed of the infection. They were told that HPV- 
infection is a very common sexually transmitted infec
tion, that it may have been present for some time, that 
there was some risk o f unidentified HPV-related lesions 
being present on the cervix, and that in a small percent
age of cases such lesions could progress to cancer if not 
diagnosed and managed appropriately. Colposcopy was 
recommended to all HPV-infected women to assess

whether they had such lesions. They were told that 
detection o f lesions might indicate the need for further 
treatment or for further monitoring. The infectious 
nature was discussed, and questions were answered.

Supplementary Questionnaire
In the summer o f 1992, a 3-page self-administered ques
tionnaire was developed and mailed to all study partici
pants enrolled for at least 6 months in the vaginitis study 
to assess current psychosexual activities and changes in 
these activities since enrollment, without specific refer
ence to HPV infection or genital warts. The date of 
enrollment was used as a common reference point for 
each woman to use in answering the questions. An 
awareness o f any health problems identified since 
enrollment was assessed, followed by a checklist docu
menting any other life events experienced since (eg, 
divorce, death, change in living conditions, and so forth). 
To evaluate the format, phrasing, and clarity o f the ques
tions, the instrument was pilot tested on 10 women not 
in the study who otherwise met the eligibility criteria.

Participants were asked to list their current frequen
cy o f intimate activities with their sexual partner (eg, 
touching, kissing, caressing, masturbation, oral sex, sex
ual intercourse), the frequency of negative feelings 
toward sexual activity, and the frequency of satisfaction 
with sexual aspects of their current relationship. These 
ratings were made on a 6-point scale with the ascending 
labels o f less than once a month, once a month, 2 to 3 
times a month, once a week, 2 to 6 times a week, and 
daily. This was followed by questions assessing the 
women’s perception o f change in these behaviors since 
enrollment (after 6 months or more). These ratings were 
made on a 5-point scale, with anchors o f much less than 
before (1 point) and much more than before (5 points).

Survey Protocol
The questionnaire that described the reasons for the sur
vey and assured confidentiality o f responses was mailed 
to the study participants with a cover letter from one of 
the investigators (B.D.R.). A stamped return envelope 
was included. Two weeks later, a reminder postcard was 
sent to all nonresponders. Two weeks after the cards 
were mailed, nonresponders were called and encour
aged to complete the questionnaire, and additional sur
veys were mailed as needed.26

A nalysis
Statistical comparisons o f the demographic variables 
were made between responders and nonresponders, fol
lowed by the calculation of frequencies and summary 
statistics on all variables for the responders. Participants 
were classified as HPV-positive or HPV-negative, with 
results stratified by the presence o f vaginal symptoms at 
the time o f enrollment to assess confounding by this 
characteristic. Demographic differences between the 
groups were examined with chi-square tests (including
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stratified analysis for confounders) and t tests where 
appropriate. Mann-Whitney tests were used to determine 
differences in frequencies o f psychosexual activities 
between those reported in the enrollment questionnaire 
and those in the follow-up questionnaire. Chi-square 
analysis was used to assess differences in the negative 
changes in psychosexual functioning, and stratified 
analysis and logistic regression were used to assess 
confounding.

RESULTS
The supplemental self-administered questionnaire 
described above was mailed to 265 women, all of whom 
were involved in a heterosexual relationship at the time of 
study enrollment. This group consisted of 218 HPV-nega- 
tive women and 47 HPV-positive 
women, 169 of whom completed 
and returned the survey (64%).
Respondents included 138 
women without HPV infection, 30 
women with HPV infection, and 1 
woman o f unknown HPV status.
Nonresponders were statistically 
similar to responders in age, mar
ital status, level o f education, 
partners’ level o f education, 
months since study enrollment, 
presence of vaginal symptoms, 
and HPV status. Nonresponders 
were significantly more likely to 
be current or former smokers 
(P  = .01), have a household 
income less than $14,000 per year 
(P  = .05), and to be of an ethnic 
group other than white (7.2% vs 
19.2% black, Asian, Native 
American or other nonwhite 
group in the respondents vs the 
nonrespondents, P  = .01).

Thirty-nine of the respondents 
(25.2%) reported learning of a 
health problem other than Can
dida vulvovaginitis as a result of 
participating in the vaginitis 
study. Of these women, 19 had 
received a new diagnosis of HPV 
infection (45.2% o f the 39 women 
with a new health problem or 
23.2% o f all respondents). Women 
with HPV infection were more 
likely to report learning about a 
health problem as a result of the 
study than were those without 
this infection (odds ratio = 8.11;
95% confidence interval, 3.28 - 
20.1; P  = .00001). Thirty-seven of

the 39 women (94.9%) learning about a health problem 
reported discussing the problem with their current part
ner (one o f the women no longer had a current partner).

Of the 30 women with HPV infection, all were told of 
their HPV infection status and were encouraged to have 
colposcopy performed —  23 (76.7%) followed through 
with this recommendation. Of these, 9 (39.1%) had HPV- 
related lesions found on colposcopically directed biop
sies (6 with cervical intraepithelial neoplasia [CIN] and 3 
with changes suggestive o f condyloma).

Twelve respondents (7.1%) no longer had a sexual part
ner, and data on partner status was lacking on 1 respon
dent; 3 of these were HPV positive, and the remaining 10 
were HPV negative. This HPV-positive rate did not differ 
significantly from the rate in those with a current sexual 
partner (P  = .51). The responses of those without a current

TABLE 1 ------------------------------------------------------------------------------------------------------------------

Demographic Characteristics of Respondents Who Had a Current Partner, Stratified by 
HPV Status

Characteristic

HPV HPV Statistical
Negative Positive Significance at
N=128 N=27 P>. 05

M ean age in years 33 .7 31 .7 NS

M ean ed uca tion  in years 15.1 15 .5 NS

W hite , % 92 .9 96 .2 NS

N o t m arried  o r living as m arried , % 22 .0 42 .3 P=. 03

M ean n u m b e r o f pa s t p regnanc ies 1.7 1.2 NS

H ouseho ld  incom e  < $1 4 ,00 0 , % 5 .5 15.4 NS

C urrent sm oker, % 11.0 8 .0 NS

Ever sm o ked , % 31 .5 28 .0 NS

C urren t oral con tra ce p tive  user, % 25 .0 42 .3 NS

Ever used oral con trace p tives , % 84 .4 92 .3 NS

M ean age a t firs t in te rcourse, in years 18.2 19.1 NS

M ean n u m ber o f sexual pa rtne rs ever 6 .2 11.4 P=.01

M ean m o n ths  kno w n  curren t pa rtne r 126.8 80 .4 7 o CO

M ean m o n ths  be tw een  en ro llm ent in s tudy 
and re ce ip t o f sup p lem enta l questionna ire 16.0 15 .4 NS

N u m b e r o f life s tresses s ince  enro llm ent 3 .8 4.1 NS

Vaginal sym p to m s  p resent a t th e  tim e  of 
en ro llm ent, % 65 .6 81 .5 NS

HPV denotes human papillomavirus.
Note: HPV status was unknown for 1 woman who had a current partner.
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TABLE 2

Percent of Women Reporting Frequency of Physical Intimacy at the Time of the Supplemental 
Questionnaire (n=155)

<1 per 
month

1 per 
month

2 to 3 times 
per month 1 per week

2 to 6 times 
per week Daily

H ugg ing 2 1 3 2 2 0 72

Kissing 1 1 2 2 17 77

In tercourse 5 3 18 18 54 2

M a stu rba tion 55 11 18 10 5 1

Oral sex  to  pa rtne r 24 16 25 17 18 0

Oral sex  from  pa rtne r 30 14 25 14 17 0

Note: There were no significant differences at P = .05 among those who were HPV negative and those who were 
HPV positive.

TABLE 3

Percent of Women Reporting Frequency of Thoughts and Emotions About Sexual Activity (n=155)

partner were excluded 
from further analysis.

The characteristics of 
the respondents who had 
a current sexual partner, 
stratified by their HPV 
infection status, are 
shown in Table 1.

Frequency o f current 
physical intimacy is 
shown in Table 2, and 
thoughts or emotions 
about sexual activity are 
presented in Table 3 for 
the 155 women who had a 
current sexual partner.
Differences on these vari
ables between the groups 
of women with and with
out HPV infection were 
determined using Mann- 
Whitney comparisons of 
the rankings of responses 
for each group. There was 
no statistical difference 
between the 2 groups on 
any of the variables mea
sured.

Table 4 shows the 
reported change in fre
quency of physical intima
cy activities and thoughts 
or emotions about sexual 
activity from the time of 
enrollment to the period 
after learning o f the 
results of the laboratory 
tests. There were no sig
nificant differences be
tween the physical intima
cy activities, and thoughts 
or emotions between 
women who had been 
informed o f their HPV
infection and women without a diagnosis of HPV infection. 
Because the women were originally enrolled on the basis 
of the presence or absence of vaginal symptoms, and 
because 68.4% o f our respondents had originally had such 
symptoms, we assessed the effect of this variable on these 
change factors, using logistic regression analysis, entering 
HPV and the symptomatic status of the women as covari
ates. No significant differences were found.

DISCUSSION

<1 per 
month

1 per 
month

2 to 3 times 
per month

1 per 
week

2 to 6 times 
per week Daily

Feel angry 14 12 25 23 15 11

Th ink  ab ou t 
sex 1 5 8 17 48 21

A roused  w ithou t 
physica l c o n ta c t 14 16 17 25 23 5

A ngry  at 
p rev ious pa rtne r 71 11 13 3 1 1

N egative 
fee lings ab ou t 
re la tionsh ips 60 24 10 3 2 1

Satisfied w ith  
sexual re la tionsh ip 9 7 11 16 36 24

Note: There were no significant differences in these characteristics between the HPV-positive and HPV-negative 
women.

The data presented here indicate that the presence of 
HPV infection o f the cervix as determined by PCR test

ing was not associated with altered levels o f reported 
psychosexual functioning after the diagnosis was 
known compared with the period immediately before 
the diagnosis. Women with HPV infection o f the cervix, 
with and without low-grade squamous intraepithelial 
lesions, make up the majority o f the millions o f HPV- 
infected women in the United States. Hence, knowl
edge about the impact o f this diagnosis on sexual func
tioning and attitudes has implications for these women 
and the physicians who must assist them in the postdi
agnosis period.

Previous studies of psychosexual effects of STDs, 
cytologic abnormalities, condyloma acuminata, and cer-
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. TABLE 4 _________________________________________________

Percent of Women Reporting Adverse Changes in Psychosexual 
Behavior and Emotions After Receiving a Diagnosis of HPV Infection 
(N=27) and After Receiving No Such Diagnosis (N=128)

HPV-Positive 
Group

HPV-Negative 
Group

Less hugg ing 7 11

Less kissing 11 11

Less caressing 11 12

Less in te rcourse 11 19

M ore  m a s tu rba tion 8 18

Less oral sex  to  pa rtne r 4 15

Less oral sex from  partne r 19 20

M ore  pain w ith  in te rcourse 14 6

M ore pain w ith  m a s tu rba tion 0 2

M ore  anger a t cu rren t pa rtne r 22 16

M ore  th in k in g  a b o u t sex 17 9

M ore arousal w ith o u t physica l c o n ta c t 11 13

M ore  an ger a t p rev ious pa rtne r 4 2

M ore  th in k in g  a b o u t p rev ious pa rtne r 7 3

Less sexual sa tis faction 8 14

Note: There were no significant differences among those with and those without HPV 
infection at P = .05.
HPV denotes human papillomavirus.

vical cancer suggested differences between case 
patients and control subjects. The differences in 
their findings and those reported in our study may 
reflect the extent o f the abnormality present, the 
need for invasive or morbid therapies, and the ret
rospective nature o f many o f the studies. For 
instance, a study o f men and women attending 
STD clinics indicated that 9% to 11% reported 
having a “sexual problem”0 but did not address 
HPV infection in particular, did not define “sexual 
problem,” and had no prospective assessment o f 
the potential association between the diagnosis 
o f an STD and subsequent psychosexual issues 
within the relationship.

Other reports suggest that the diagnosis of less 
serious but physically apparent HPV infections is 
associated with psychosexual implications.
Women who had clinically apparent anogenital 
warts reported more physical symptoms o f local 
pain, tenderness, and discharge; felt less pleas
antness; and were less active and socially orient
ed than control subjects before and after treat- 
rhents, and displayed significant anxieties about 
cancer and cure.16 A  survey was sent to sub
scribers o f H PV News by the American Social 
Health Association (ASHA), most o f whom had 
visible genital warts (60%), were predominantly 
white, highly educated (70% with a college edu
cation or higher), and were not in a steady rela
tionship (55%). Of 454 women (58% response 
rate), many reported feeling less desirable 
because o f their HPV infection (72% at the time of 
diagnosis and 47% in the year preceding the sur
vey) and enjoyed sexual contact less (68% and 
42%, respectively).16 They reported that knowl
edge o f the infection affected their ability to approach a 
new partner, that they were less spontaneous in their 
sexual activity, and had sex less frequently. Contrary to 
these studies, but similar to most infected women, those 
in our study did not have physically apparent external 
genital warts. In addition, the ASHA survey would by 
design select for women who were concerned enough to 
subscribe to a news publication on HPV infections, and 
for those who were among the 58% who responded to 
the survey, both characteristics suggesting an elevated 
level of impact o f the infection on their lives.

Lerman and colleagues10 studied psychosexual differ
ences associated with having an abnormal HPV-related 
cytology smear in a group o f 224 women who were pri
marily black, young (63% younger than 25 years), and of 
lower socioeconomic status. The differences in psycho
sexual characteristics were most pronounced in women 
who declined a follow-up evaluation with colposcopy 
compared with those who agreed to colposcopy. Those 
who declined colposcopy indicated a heightened worry 
o f cancer, generalized anxiety, impairment in daily activ
ity, decreased sexual interest, and sleep disturbance,

whereas those who had a colposcopy follow-up reported 
impairment only in daily activity and sleep disturbance. 
The women in our study were older, primarily white, and 
o f higher socioeconomic level, and most agreed to hav
ing follow-up colposcopic evaluation. These demograph
ic characteristics, the high follow-up rate, and the lower 
average level o f disease substantiated by colposcopy 
(HPV infection without cervical lesions in the majority of 
women), may explain the lower risk of reported psycho
sexual differences.

It is also unknown how the women in the previous 
studies were informed o f their health risks from their 
HPV infection or their cervical lesions. Female sub
scribers to the H PV News who responded to a survey 
reported dissatisfaction with the communication strate
gies of the health care providers who diagnosed their 
HPV infection, citing failure to provide advice on emo
tional issues surrounding the infection, ask questions 
about sexual practices to provide the best health care, 
and make referrals to other sources o f information.16 
New information has been available in the past several 
years on the natural history o f HPV infection, the low
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rate of progression, and the high probability o f regres
sion. The women in our study were presented with an 
optimistic outlook, with plans for careful monitoring for 
progression or regression, and treatment if progression 
to CIN2 should occur. This may have decreased the 
potential psychosexual sequelae.

There are population selection and sample size limita
tions to this study. First, the participants were women 
involved in long-term, stable heterosexual relationships, 
were older than patients typically seen in tertiary care cen
ters and STD clinics, and were predominantly white. This 
is a profile often encountered in community-based prac
tices, in which most asymptomatic HPV infections o f the 
cervix might be seen, as opposed to that in STD clinics. 
Extrapolation to other populations is not indicated, and 
further research should determine whether in other age 
groups, ethnic groups, or social stability subgroups the 
psychosexual sequelae are different. Second, our patient 
population included a large number o f women originally 
enrolled with genital symptoms o f vaginitis. Although we 
controlled for possible effects of such symptoms on psy
chosexual functioning, further research in asymptomatic 
populations would be useful. Third, the number of patients 
in the study limits the power to detect small differences in 
psychosexual variables, although larger, clinically valuable 
differences would be evident (> 0.60 power to detect medi
um effect sizes). Fourth, the data collection instrument, 
although similar in style to those used in other studies,14 
was developed specifically for this study and has not been 
previously evaluated for reliability and validity. Fifth, it is 
possible that those women not returning the supplemen
tary questionnaire were those most disturbed and affected 
by the diagnosis of cervical HPV infection. Our compari
son of responders and nonresponders suggests the groups 
were comparable in HPV infections status as well as in 
age, marital status, education, and presence of symptoms, 
without evidence of bias based on this diagnosis. Finally, 
tire data collected included change variables that relied on 
patient recall o f sexual behaviors and attitudes —  hence, a 
risk of recall bias exists. However, the data were collected 
within a study o f vaginitis, and the specific question of 
HPV infection was not linked to the follow-up question
naire. Thus, we believe systematic bias for patients to 
answer in a given direction was minimal.

CONCLUSIONS

The presence or absence o f HPV infection of the cervix 
as determined by PCR testing in a group o f primarily 
white, low-risk women presenting to community-based 
practices for a pelvic examination (for vaginal symptoms 
or for routine gynecologic care) was not associated with 
differences in the frequency o f sexual activities and atti
tudes or in differences in perceived changes in such 
activities and attitudes since the diagnosis was made. 
This data, augmented in the future by studies in other 
cultural or ethnic populations, gives primary care

providers the information they will need as they weigh 
the benefits and risks o f HPV testing on their low-risk 
patients.
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