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ABSTRACT
Sexually transmitted diseases and sexual behaviour among young Swedish women

- a population-based study.
Monica Jonsson RNM, Department of Family Medicine, Umeå University, Sweden.

Most epidemiologic studies of sexually transmitted diseases (STD) are based on patients 
seeking help or advice at various health care settings. Because many STD:s are subclinical, 
epidemiologic surveys can be strengthened by a population-based approach.

The aims of the present study were to investigate the prevalence and incidence of 
STDs in a population of young women, and to assess associations between STDs and social 
background, education, previous genital infections, sexual behaviour, contraceptive use and 
reproductive experience.

All women belonging to the 19-, 21-, 23- and 25-year age cohorts and living in the 
catchment area of a community health center, were invited by mail to participate in the study. 
In the presence of the investigator, participants answered a structured questionaire regarding 
their social background, education, previous genital infections, sexual behaviour, 
contraceptive use and reproductive experience. A gynecologic examination was performed. 
Cervical scrapes for human papillomavirus (HPV) DNA, as well as samples for wet smear, 
cervical pap smear, and Chlamydia trachomatis (CT) culture were taken. The presence of 
genital warts was noted, and a colposcopy was performed 2-5 minutes after application of 5% 
acetic acid on the cervix and vulva. Acetowhite changes were then assessed. A serologic test 
for CT and herpes simplex virus type 2 (HSV-2) antibodies were performed.

Of the 816 women available, 611 (75%) participated in the study. One out of four 
women reported symptoms from the lower genital tract. The most common were itching, 
followed by discharge and soreness. There was a significant correlation between the womens" 
complaint of vaginal discharge, and previous CT infection, lack of lactobacilli and the 
presence of leucocytosis in wet smear. Twenty-two percent of the women were HPV DNA 
positive and acetowhitening at the cervix was observed in 16% of the women. The sensitivity 
of detection of HPV infection by acetowhitening of the cervix was 22% (95%CI 18%, 26%), 
and the specificity was 90% (95% Cl 87%, 93%). C.trachomatis culture positivity was found 
in 2.7% of the women and the seroprevalence of CT was 24.7 %. Atypical cytology was 
found in 3.4% of the women and 6.6% was HSV-2 seropositiv. Of the women studied 23.6% 
reported having had at least one STD previously and the laboratory analysis showed 45.4% to 
have had at least one STD. Multivariate logistic regression analysis showed that the number 
of sexual partners, age at first coitus, history of therapeutic abortion, and previous pelvic 
inflammatory disease (PID) was independently correlated with CT seropositivity. Lifetime 
number of sexual partners was the only independent risk factor for HPV. Multivariate 
analysis showed that increasing age, early sexual debut, and a history of spontaneous abortion 
were independently related to the presence of HSV-2 antibodies. The lifetime number of 
sexual partners and coitus on first date were independently associated with a previous STD.

Conclusion, We found that one out of four women had some kind of lower genital tract 
complaint, almost every other women had at sometime in their life an STD, and STDs were 
often asymptomatic. Acetowhitening of the cervix and vulva has low sensitivity, to low to 
warrant its use as a predictor of subclinical HPV infection. The pattern of risk factors differed 
between STDs.

Key-words: population-based, women, symptoms, C.trachomatis, HPV, HSV-2, Chlamydia 
antibodies, wet smear, STD, sexual behaviour, risk behaviour.
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ABSTRACT

Most epidemiologic studies of sexually transmitted diseases (STD) are based on patients 
seeking help or advice at various health care settings. Because many STD:s are subclinical, 
epidemiologic surveys can be strengthened by a population-based approach.

The aims of the present study were to investigate the prevalence and incidence 
of STDs in a population of young women, and to assess associations between STDs and 
social background, education, previous genital infections, sexual behaviour, contraceptive use 
and reproductive experience.

All women belonging to the 19-, 21-, 23- and 25-year age cohorts and living in 
the catchment area of a community health center, were invited by mail to participate in the 
study. In the presence of the investigator, participants answered a structured questionaire 
regarding their social background, education, previous genital infections, sexual behaviour, 
contraceptive use and reproductive experience. A gynecologic examination was performed. 
Cervical scrapes for human papillomavirus (HPV) DNA, as well as samples for wet smear, 
cervical pap smear, and Chlamydia trachomatis (CT) culture were taken. The presence of 
genital warts was noted, and a colposcopy was performed 2-5 minutes after application of 5% 
acetic acid on the cervix and vulva. Acetowhite changes were then assessed. A serologic test 
for CT and herpes simplex virus type 2 (HSV-2) antibodies were performed.

Of the 816 women availabie, 611 (75%) participated in the study. One out of 
four women reported symptoms from the lower genital tract. The most common were itching, 
followed by discharge and soreness. There was a significant correlation between the womens" 
complaint of vaginal discharge, and previous CT infection, lack of lactobacilli and the 
presence of leucocytosis in wet smear. Twenty-two percent of the women were HPV DNA 
positive and acetowhitening at the cervix was observed in 16% of the women. The sensitivity 
of detection of HPV infection by acetowhitening of the cervix was 22% (95%CI 18%, 26%), 
and the specificity was 90% (95% Cl 87%, 93%). C.trachomatis culture positivity was found 
in 2.7% of the women and the seroprevalence of CT was 24.7 %. Atypical cytology was 
found in 3.4% of the women and 6.6% was HSV-2 seropositiv. Of the women studied 23.6% 
reported having had at least one STD previously and the laboratory analysis showed 45.4% to 
have had at least one STD. Multivariate logistic regression analysis showed that the number 
of sexual partners, age at first coitus, history of therapeutic abortion, and previous pelvic 
inflammatory disease (PID) was independently correlated with CT seropositivity. Lifetime 
number of sexual partners was the only independent risk factor for HPV. Multivariate 
analysis showed that increasing age, early sexual debut, and a history of spontaneous abortion 
were independently related to the presence of HSV-2 antibodies. The lifetime number of 
sexual partners and coitus on first date were independently associated with a previous STD.

Conclusion, We found that one out of four women had some kind of lower 
genital tract complaint, almost every other women had at sometime in their life an STD, and 
STDs were often asymptomatic. Acetowhitening of the cervix and vulva has low sensitivity, 
to low to warrant its use as a predictor of subclinical HPV infection. The pattern of risk 
factors differed between STDs.

Key-words: population-based, women, symptoms, C.trachomatis, HPV, HSV-2, Chlamydia 
antibodies, wet smear, STD, sexual behaviour, risk behaviour.
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INTRODUCTION

Sexually transmitted diseases (STDs) are a major health problem all over the 
world (Nahmias et al. 1990, Piot et al. 1990, Aral et al. 1991, Piot et al. 1994). 
They are often spread by unknowing asymptomatic persons. This is especially 
obvious today when the world-wide dissemination of the human 
immunodeficiency virus (HIV) threatens to wipe out whole populations. In 
Sweden, HIV is still a rather uncommon infection, and the majority of our 
problems relate to other sexually transmitted infections (Cronberg et al. 1993), 
such as Chlamydia trachomatis (CT), Human Papilloma Virus infection (HPV) 
and Herpes Simplex Virus infection type 2 (HSV-2). Sexually transmitted 
diseases such as CT, HPV and HSV-2 facilitate infections of HIV, because 
infected and sore mucous membranes are rich in blood-vessels and lymphocytes, 
a predisposition to be infected with HIV. Therefore, if the spread of HIV is to 
decrease, the spread of the other STDs must be stopped.
The spread of STDs can be used to monitor risky sexual activity/behaviour. For 
example, the effects of preventive work, such as information dispersal about safe 
sexual behaviour, can be measured through changes in the prevalence of STDs. 
For this reason, a suitable measure can be the occurrence of a common STD. If 
an STD is to be used in such a way to measure sexual behaviour, the infection 
must give few symptoms or be difficult to treat. A decrease in the prevalence of a 
treatable infection with obvious symptoms does not necessarily mean that sexual 
behaviour has changed, it could be an effect of treatment with antibiotics. STDs 
such as CT, HPV and HSV-2 are rather common, and often have few or no 
symptoms, which promotes their spread in the population due to the lack of 
awareness among the infected persons. A representative investigation of the 
prevalence of all STD and aiming at defining the dominating risk factors could 
contribute to better preventive work. The AIDS epidemic during the 1980s 
focused much public and private interest on the prevalence and the spread of 
STDs. In Sweden, massive campaigns with the aim of increasing the use of 
condoms were initiated (Herlitz 1992). Up to now, Sweden has experience a 
restrictive heterosexual spread of HIV. However, this could change. HIV is 
today a sexually transmitted diseaese, spreading out of the traditional risk-groups 
to new new risk-groups, which can be difficult to identify.

Why a population-based study on sexually transmitted diseases?
Many studies have tried to estimate the prevalence of STDs, but with varying 
results vary. Most studies have been performed on patients seeking help or 
advice in various health care settings such as family planning clinics or youth 
centers (Persson et al. 1991, Ramstedt et al. 1992), university student health 
clinics (McCormack et al. 1985, Gibson et al. 1990, Tydén et al. 1991, Ley et al. 
1991, Mertz et al. 1992), primary health care clinics (Brännström et al. 1992), 
and hospital-based clinics (Fish et al. 1989, Hook et al. 1992, Upchurch et al.
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1992, Evans et al. 1995). Studies of this design can hardly not give an accurate 
picture of STD prevalence in the general population. Few population-based 
surveys of sexual behaviour and STDs have been published in international 
literature. In Sweden, three large interview studies on sexual behaviour have 
been performed, two in the 1970s (Zetterberg 1969, Eliasson 1971) and one in 
1997 (Lewin et al. 1997), but their results were published in Swedish. Another 
Swedish survey (Giesecke et al. 1992), was published in English, but a 
gynecologic examination was not an integral part of the study. In the beginning 
of the 1990s two interview studies were undertaken in Norway (Kraft et al. 1990, 
Statens Institute for Folkhelse 1993), while a population-based telephone- 
interview study was undertaken in the U.S.A. (Dolcini et al. 1993). Few 
population-based studies have a behavioural interview and gynecologic 
examination with screening of infections as an integral part of the study. 
However a population-based study, including a personal interview and a 
gynecologic examination, was undertaken by Kjaer et al. (1990) in Denmark and 
Greenland.
The former AIDS Commission in Sweden wanted to evaluate the effects of its 
information campaigns to see if they caused changes in knowledge, 
contraceptive behaviour and STD prevalences. Since the prevalence of HIV has 
been low in Sweden, other STDs would make better markers for prevalences and 
changes. The population in the area of Ålidhem Health Care Center in Umeå has 
an exceptionally low mean age, and is composed to a large extent of students. 
They influence, of course, the work and the panorama of diseases at the Health 
Care Center. All women living in the primary health care area of Ålidhem was 
therefore proposed to be eligible in the investigation. We investigated the genital 
infections that family doctors or midwifes see daily in their work, such as 
Chlamydia trachomatis infection, Human Papilloma Virus infection and Herpes 
Simplex virus type 2 infection.

Chlamydia trachomatis infection
isolation of CT from the cervix was first achieved by Jones et al. (1959) and 
isolation from the urethra of men associated with infant conjunctivitis was 
performed by Gordon et al. (1965). The first cultures of CT from fallopian tubes 
of patients with pelvic inflammatory disease (PID) were made by Eilard et al. 
(1976) and Mårdh et al. (1977).
Prevalences of C. trachomatis infection in females
In Sweden 1988, 17% of teenage girls at an adolescent clinic in Gävle (Rahm et 
al. 1988), and 10% of women 20-24 years old visiting a family planning clinic in 
Halmstad (Ripa 1990), were found to be infected with CT. At a university 
student health service in the United States, where the mean age of women was 
20.8 years, the prevalence of CT infection was 9% (Johnson BA et al. 1990). In 
another American study at four family planning clinics, 9.2% had CT
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(Weinstock et al. 1992). In the U.K., 7.3% of patients visiting an inner-city 
familyplanning clinic had CT (Macaulay et al. 1990). In 1980, Darougar et al. 
reported the prevalence of CT antibodies among female blood donors in London 
to be 3%, and Wood et al. in Liverpool (1984) reported CT antibodies in 19% of 
pregnant women.
Transmission and symptoms in women
Chlamydia trachomatis is considered today to be a sexually transmitted infection. 
C.trachomatis causes an intracellular infection of the columnar endocervical 
cells, and a cervical ectopy presents a wider area to be infected. In 15-21 % of 
women with CT, the urethra was the only site infected (Schächter 1984, 
Thompson et al. 1983). Genital Chlamydia infections are often asymptomatic, 
which promotes their spread in the population (Marana et al. 1990, Cates et al.
1991). Rahm et al. (1988) found that of 103 teenage girls with positive CT 
cultures, 18 developed symptoms during a three month period, while 68 were 
still positive in culture but asymptomatic and 17 had a negative culture at the 
follow-up. Symptoms of CT can include increased vaginal discharge, lower 
abdominal pain, and dysuria or breakthrough bleedings when using oral 
contraceptives or when having intercourse (Harrison et al. 1985, Saxer 1989, 
Hart 1992, Krettek et al. 1993).
Factors influencing contraction ofa C. trachomatis infection in women 
In a Swedish study of young women aged 18-23 years attending a family 
planning clinic, Ramstedt et al. (1992) found that duration of present sexual 
relationship <1 year, non-use of condoms and a history of not having had a 
previous genital infection significantly related to the probability of being infected 
with CT. C.trachomatis can be transmitted more easily from men to women than 
vice versa (Holmes et al. 1970, Hooper et al. 1978 ). Multiple lifetime sexual 
partners were found in several studies to be independently associated with CT 
infection (McCormack et al. 1985, Weström et al. 1989). At four family planning 
clinics in San Francisco, U.S.A., among patients less than 25 years, it was found 
that cervical friability (defined by bleeding), single marital status, a new sexual 
partner within the past 3 months, and lack of barrier contraceptive use was 
associated with CT infection (Weinstock et al. 1992). Some studies have 
demonstrated a twofold increase in the prevalence of cervical CT infection in 
oral contraceptive users (Louv et al. 1989, Avonts et al. 1989, Cottingham et al.
1992). However, Rahm et al. (1991) did not find oral contraceptive use to 
predispose a person to chlamydial infection, and McCormack et al. (1985) found 
no correlation between oral contraceptive use and CT in a population of young 
college women. Other studies demonstrated that oral contraceptive use may 
decrease the risk of pelvic inflammatory disease among women infected with CT 
(Eschenbach et al. 1977, Senanayake et al 1980, Wölner-Hansen et al. 1990).
Still other studies, however, found that women with acute salpingitis using oral 
contraceptives were more likely to have mild tubal disease (Svensson et al. 1984, 
Weström et al. 1992).
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Consequences of C. trachomatis infection in women
C. trachomatis heals through scarring, which increases the risk of complications. 
PID is correlated with the presence of chlamydial antibodies (Trehame et al. 
1979, Walters et al. 1988, Cates 1984, Washington et al. 1985). Tubar pregnancy 
is often an aftermath of upper genital tract infection with CT (Svensson et al. 
1984, Walters et al. 1988), as is female infertility (Weström et al. 1984, Cates 
1984). Martin et al. (1982) showed that the mean duration of gestation was 
shorter in women carrying CT during pregnancy than for non-infected women, 
and that stillbirth or neonatal death was also significantly more common. A 
pregnant woman with a CT infection, can infect her child while giving birth, 
which usually appears as conjunctivitis or a pneumonia in the child (Stenberg et 
al. 1986, Mårdh et al. 1987). C.trachomatis has also been associated with 
urethritis, cervicitis, endometritis, epididymitis, perihepatitis and arthritis 
(Hobson et al. 1980, Mårdh et al. 1981, Kousa et al. 1978, Thompson et al.
1983).

Human Papilloma Virus infection
Gemy (1893) was the first to suggest that common skin warts and genital warts 
might be related. Virus-like particles were identified in skin papillomas of 
humans and in genital warts by means of electron microscopy by Strauss et al. 
(1949) and Oriel et al. in 1971. The first HPV types were cloned by Heilman et 
al. (1980), and specific HPV types were identified for the first time in cervical 
carcinomas by Durst et al. 1983 and Boschart et al. 1984. Evidence for sexual 
transmission of genital warts was published by Barret et al. (1954), based on the 
frequent occurence of penile warts among US servicemen returning from the 
Korean war.
Prevalences of condyloma and HPV DNA in the genital tract of females 
HPV infections are very common among sexually active women and peak early 
in life. The reported prevalences have been varied with the populations studied 
and the detection methods used (Syijänen et al. 1990, Schneider 1993). In 
Sweden, one third of women aged 25 years and younger who visited a 
contraceptive clinic reported a history of condyloma (Persson et al. 1991). In a 
study of first-time visitors to an STD clinic in Sweden, 24% of the women (mean 
age 25 years) were found to be HPV DNA positive (Strand et al. 1993). Among 
sexually active females aged 13-19 years who visited a family planning clinic in 
California U.S.A., 15% were found to be HPV positive (Moscicki et al. 1990). 
Genital warts were found in 11% of STD clinic patients in Seattle and 2 % of 
students in Washington U.S.A. Among women without genital warts, HPV DNA 
or antigen was detected in cervical specimens from 10.6% of STD clinic patients 
and 11.4% of students (Kiviat et al. 1989). In women mean aged 22.9 years, 
visiting a university health service in California, 46% were found to be infected 
with HPV (Bauer et al. 1991). In a population-based study of women aged 20-
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39, the prevalence of HPV was found to be 14.7% i Denmark, and 10.9% in 
Greenland (Kjaer et al. 1990). From family planning clinics in New Zealand, 
Meekin et al. (1992) reported that 10.9% of women (meanage 26 years) had an 
HPV infection. In a population-based study in Sweden, Evander et al. (1995) 
found that HPV infection fluctuated among young women during a 2-year 
interval. Regression of HPV infection was found in 47/59 (80%) of women. 
Transmission and symptoms in women
Papillomaviruses cause papillar proliferations of epithelial surfaces. There are 
genotypically different types of papillomaviruses which infect different types of 
cells. For example, the viral types that infect the epidermis of the hands and feet 
usually do not infect genital tract epithelium (Koutsky et al. 1988). Discharge, 
itching, burning, fissures and dyspareunia were found to be more frequent in 
women with vaginal localization of the HPV infection (Bodén et al. 1988, Bodén 
et al. 1989). The symptoms can be cyclical, sometimes beginning after antibiotic 
treatment. The probability that the symptom stems from an HPV infection is 
large, but the lack of useful and reliable diagnos methods vary (Koutsky et al.
1988). There is a great need to develop a sensitive and safe virus detection 
method. In the U.S.A., the prevalence of HPV among pregnant women increased 
with gestational age from 8% in the first trimester to 23% in the third trimester. 
These findings suggest that HPV infection may be activated by hormonal or 
other effects of pregnancy (Smith et al. 1991).
Factors influencing contraction of a HPV infection in women 
In American women with a mean age of 22.9 years that attended a university 
health service, it was found that multiple sexual partners, younger age and the 
use of oral contraceptives were independent riskfactors for a HPV infection (Ley 
et al. 1991). In several studies, the number of sexual lifetime partners has been 
shown to be the only independent riskfactor (Moscicki et al. 1990, Meekin et al.
1992), however one study found that multiple sexual partners decreased the risk 
for an HPV infection (Kjaer et al. 1990).
Consequences of HPV infection in women
Besides the local symptoms caused by an HPV infection, the latter can also be an 
etiologic factor in the origin of cervical cancer, and the risk factors for cervical 
cancer and HPV often coincide (Schiffman et al. 1993). In studies with the use 
of PCR for the detection of HPV, it has now become evident that almost all 
cervical cancers do harbour HPV DNA (Munoz et al. 1992, Schiffman et al. 
1993, Munoz et al. 1998). Women with no sexual activity, or those in 
monogamous relationships had a very low incidence of cervical cancer (Slattery 
et al. 1989). HPV alone is probably not the sole cause of such cancer, since other 
co-factors such as smoking, oral contraceptives and another STD could also be 
involved (Kjaer et al. 1993). A weakness in studies describing HPV 
epidemiologi, is that they have often been perform on older women who already 
have cancer or dysplasia. It is therefore very important to do studies on HPV and 
risk factors in younger women, because it is not certain that the risk factors in
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younger women are the same as the risk factors for women with cervical cancer 
(Moscicki et al. 1990). Because the rate of abnormal cytology in teens is lower 
and they have not been sexually active as long as most adult women. The 
average time course from infection and acquisition of the virus is expected to be 
less for the adolescent than for the older women.

Herpes Simplex Virus infection
This disease has been clinically recognized since the beginning of 1700, being 
first described by the French physician Jean Austruc (1736). Nahmias and 
Dowdle (1969) in the United States reported that HSV could be divided by 
neutralization tests into two antigenic types, herpes simplex type 1 and herpes 
simplex type 2. It has been found that in the USA that about 60% of the 
population has HSV-1 antibodies, while about 30% has HSV-2 antibodies 
(Nahmias et al. 1990).
Prevalences of HSV type 2 in women
In Sweden, Andersson-Ellström et al. (1995) found that among a group of 16 
years old girls who visited a contraceptive clinic, 1% had HSV-2 antibodies. 
Forsgren (1990) found that among pregnant women in Sweden, HSV-2 has 
increased from 17.1% in 1969 to 31.8 % in 1983. In Seattle, Washington, among 
women with a mean age of 24 years, 46% visiting an STD-clinic and 8.8 % 
visiting a university clinic had serologic evidence of HSV-2 infection. Sixty-six 
percent versus 71% of those infected had no history or physical signs of genital 
herpes (Koutsky et al. 1990). Twenty-two percent of women ( 19-29 years old) 
attending family planning clinics in Western Pennsylvania were seropositiv for 
HSV-2, while only 12.6% reported a history of genital herpes (Breinig et al. 
1990). In one study from the U.S.A., the prevalence of HSV-2 antibodies 
increased with age, from less than 1% in the group under 15 years old to 20% in 
the group 30-44 years old (Johnson et al. 1989).
Transmission and symptoms in women
The two HSV types cause blisters. Futhermore HSV-1 and HSV-2 both have the 
characteristic ability to establish latency and are intermittently reactivated in 
human hosts. In general, HSV type 1 is associated with orofacial infections, 
visceral infections in immunocompromised hosts, and encephalitis. HSV type 2 
is generally associated with infections of the genital tract and is responsible for 
most neonatal disease, but considerable overlap in the distribution of the two 
viruses exists (Reichman 1984, Guinan et al. 1985, Nahmias et al. 1990). Both 
types are transmitted via fluid from blisters. Close contact such as kissing and 
intercourse are the most common infection routes. The primary infection can be 
asymptomatic. The symptom of Herpes begins as a small itchy patch. Thereafter, 
small fluid-filled blisters form which rapidly burst leaving fluid-filled sores. 
Sometimes there is also fever and tenderness in the lymph nodes. Once one has 
been infected, the infection remains in a latent phase and one can get a relapse at
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any time (Corey et al. 1983). In a study, were couples from Washington and New 
Mexico were followed for a median of 334 days, they found that asymptomatic 
shedding was demonstrated in 70% of patients with recurrent genital herpes. The 
risk for acquisition of HSV-2 was higher among women than men, and having 
had a previous HSV type 1 infection appeared to reduce the risk for acquisition 
of HSV type 2 infection among women. (Mertz et al. 1992). Recent studies 
indicate almost all HSV-2 seropositives have symptoms and signs of reactivated 
HSV-2. Moreover, over 50% will shed the virus subclinically in the genital tract 
(Corey 1994).
Factors influencing contraction of a HSV type 2 infection in females 
After the primary infection with HSV it becomes latent. Determination of HSV-2 
specific antibodies is one efficien way to measure the prevalence of the HSV 
infection. An increased risk of HSV-2 seropositivity was associated with young 
age at first intercourse and multiple sexual partners in a study from Canada and 
Denmark (Stavraky et al. 1983, Kjaer et al. 1990). In another study there, black 
race, number of sexually active years, and a history of having a non HSV STD 
were found to be positively correlated with the possibility of having HSV-2 
antibodies (Gibson et al. 1990). Stress and being physically run-down were 
identified as factors provoking recurrent genital herpes infection (Brookes et al.
1993).
Consequences of HSV infection in women
Aseptic meningitis, encephalitis, sacral autonomic nervous system dysfunction 
and secondary yeast infections are described as complications to a herpes 
genitalis infection (Corey et al. 1983, Reichman 1984). Both Herpes simplex 
virus type 1 and 2 can cause genital infection and be transmitted to the neonate, 
although HSV-2 is the most important in this regard. Infection with HSV-2 is 
associated with neonatal herpes, encephalitis, neonatal morbidity and mortality 
(Brown et al. 1987, Dwyer et al. 1993). HSV-2 infection is a risk factor for 
subsequent or concurrent HIV infection (Holmberg et al. 1988, Nahmias et al. 
1990, Hook m  et al. 1992).
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AIMS OF THE INVESTIGATIONS

Overall aims

The overall aims were to study the prevalence and incidence of STD in a 
population-based selection of young women, and to assess associations between 
sexually transmitted diseases and social background, education, previous genital 
infections, sexual behaviour, contraceptive use and reproductive experience.

Specific aims

I. To assess the prevalence of lower genital tract symptoms, and the association 
between reported symptoms and past and present signs of sexually transmitted 
diseases in young women.

II. To assess the prevalence of Chlamydia trachomatis using culture and 
serology, and its relationship with possible risk factors.

III. To determine Human Papilloma Virus prevalence and identify risk factors 
for contracting the infection.

IV. To evaluate aceto white changes of the cervix and vulva as a predictor of 
Human Papilloma Virus infection.

V. To assess Herpes Simplex Virus type 2 prevalence and its relationship to 
various socio-economic, reproductive and sexual factors.

VI. To determine the associations between risk behaviours and STDs.
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METHODS 

Study population
Those eligible for inclusion in the study were all women belonging to the 19-, 
21-, 23- and 25 year-old age cohorts, and registered in September 1989 as living 
in the primary health care area of Alidhem community center in Umeå, a city in 
Northern Sweden with a population of 91,000 in 1989. This means literally every 
female resident of these age groups. In Sweden, where a national registration 
number is assigned to every child at birth, and to every immigrant upon being 
registered as a resident in the country, personal data of each and every person, 
including the place of residence, are a matter of public record, readily accessible. 
Umeå is a regional center for education and administration. Because the primary 
health care center of the community is close to the University, students compose 
a large proportion of the patient population. The women received a written 
invitation outlining the purpose of the study, describing the study procedure and 
stating that participation was voluntary and free of charge. A second invitation 
was made 2-3 months later to those who had not answered the first.

Of the 886 women eligible, 70 had permanently moved out (before 1 september 
1989) of the area, before the study started (table I), but their ages were known 
and the age distribution of this subgroup could be calculated.

Table 1. Distribution of the study population by age and mode of 
participation, (% of N).

Age
(yr)

Total
population
N=886 (%)

Permanently 
moved out
N=70 (%)

Attenders
N=611 (%)

Telephone
interview
N= 205 (%)

19 113(13) 8(11) 70 (12) 35 (17)

21 253 (28) 22 (31) 168 (27) 63 (31)

23 298 (34) 15 (22) 228 (37) 55 (27)

25 222 (25) 25 (36) 145 (24) 52 (25)

The study population was 816 women, of which 611 participated in the study
(fig.l)
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Attending 
611 (75%)

Populat ion 
N=816

Telephoneinterview I j Could not be found 
135 (16.5%) ! I 70 (8.5%)

Fig. I The study population 

Telephone interview
The reasons for not participating were as follows: had recently consulted a 
gynecologist (n=90), had never had sexual intercourse (n=23), currently pregnant 
(n=18), unspecified (n=4) and 70 women could not be reached for a 
telephoneinterview. The non-participants did not differ from the participants in 
age, social background or education, and few of them (1.4 percent) reported an 
earlier chlamydia infection.

The participants interview
The women participating in the study answered a self-administrated 
questionnarie in the presence of the investigator (MJ), in case any of the 
questions needed to be clarified. They were first asked questions regarding their 
social background, education, sexual and reproductive experience, contraception 
methods, smoking and alcohol consumption, previous genital infections 
(Chlamydia trachomatis, Neisseria Gonorrhea, genital herpes, Human Papilloma 
Virus or abnormal pap smear or been treated for a pelvic inflammatory disease), 
and the presence of lower genital tract symptoms during the preceding 6 month 
period (discharge, itching, soreness, coital pain, bleedings, or fissures).
The participants' social background was assessed according to three categories 
representing the extent of their mothers' education: 1)11 years (basic schooling 
and high school); 2) 12-14 years (higher education); 3) 15 years (postgraduate 
studies). These corresponded to the respective occupational categories of their 
mothers: manual, nonmanual worker/self-employed, and employment requiring 
university education. The participants level of education was assessed according 
to three categories: 1) 9 years (basic schooling only), 2) 10 to 12 years (high 
school), 3) 13 years (higher education). Unplanned sex was defined as having 
had intercourse with a new unknown partner on the first date. The duration and 
pattern of condom usage was asked for in detail and categorized into five groups: 
non-usage (0 months), consistent usage for less than a year (1-12 months), 2-3 
years (13-36 months), 4 years and more (>37 months), and inconsistent usage.



11

Since alcohol consumption was of interest, a specific question regarding the 
typical amount consumed per month (beer, wine and spirits) was included. A can 
of beer (class HI) was equal to 500 ml ( 5% alcohol by volume), a bottle of wine 
750 ml (10% alcohol by volume), and spirits (40% alcohol by volume). The 
amount of alcohol consumed was standardized by calculating the amount of 
100% alcohol in the beverages reported, so that the results could be compared. 
The categories were; no alcohol usage = 0 cl, 1-10 cl (^1 bottle of wine), 11-20 
cl (> 2 - <3 bottles of wine), and > 21 cl (^ 3 bottles of wine) per month. The 
questionnaire comprised 37 multiple-choice questions and 11 open-ended 
questions. All attending women responded.

Clinic examination and specimen collection
The gynecological examination included gross visual inspection of the 
anogenital area. The presence of exophytic genital warts, papillomatous 
structures (symmetrical lesions consisting of small papillary projections 
involving the medial aspects of the labia, introitus, or lower vagina) and fissures 
in the vulva were noted. A vaginal speculum was introduced for visual 
inspection of the mucosa and identification of cervical ectopy and abnormal 
discharge.
Specimens for human papilloma virus (HPV) DNA detection were collected by 
scraping a cotton-tipped swab over the entire surface of the cervix vaginalis. The 
cells were suspended in a plastic tube with 1.5 ml STE (0.1 M NaCl, lOmM Tris- 
HCL-pH 8.0 , ImM EDTA) and frozen at -20°C.
Smears for cytological analysis: A  wooden spatula and a cotton-tipped swab 
were used to collect the exocervical cytologic samples with emphasis on the 
squamocolumnar junction. Smears for cytological analysis were prepared and 
stained by the Papanicolaou method.
For preparation of wet smears, a sample of vaginal fluid was collected with a 
cotton-tipped swab and placed on two glass slides. Saline solution (0,9%) was 
added to one sample and 10% potassium hydroxide (KOH) to the other, and the 
slides then were examined by light microscope. In the saline preparation, the 
presence of lactobacilli, clue cells, trichomonads and leukocytes was noted. Clue 
cells are exfoliated squamous epithelial cells that appear under light microscope 
to be heavily stippled and to have a granular appearance at the borders. If more 
than one clue cell in each of five low-power fields was present, it was recorded.
It was also noted if the number of leucocytes exceeded epithelial cells per five 
high-power field. In the KOH preparation, the presence of a fishy odor and 
pseudohyphae was noted.
Samples for Chlamydia trachomatis culture were taken from three locations; the 
endocervical canal, the surface of the cervical portio (Cytobrush Medscand AB, 
Sweden), and the urethra with a small ear/nose/throat swab (ENT swab). All
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samples from each woman were immersed in one tube containing 2-SP (sucrose 
in phosphate buffer) medium and maintained at +4°C until analyzed.
Acetic acid solution (5%) was applied on the ectocervix 3-5 minutes before 
evaluation with a colposcope (ZEISS OMPI) and the presence of cervical ectopy 
was noted. This was defined as any (>5mm) visible outgrowth of columnar 
epithelium from the endocervical canal. Three criteria for subclinical HPV 
infection of the cervix were evaluated according to the grading by Reid et al 
(1984); apparent thickness, degree of acetowhitening, and surface contour.
An acetic acid solution (5%) was applied on the vulva 3-5 minutes before 
evaluation with a colposcope (ZEISS OMPI). Aceto white patches in the vulva as 
described by Pixley (1987) were registered as present or not present. Thus, 
roundish, somewhat elevated whitening patches, preferably situated at the 
posterior fourchette and lower part of the labia minora, were considered positive. 
Other features such as transient acetowhitening, seen generally in metaplastic 
epithelium at the cervix uteri, or diffuse acetowhitening and papillomatosis in the 
vulvar region, were not categorized as subclinical HPV infection. Colposcopie 
findings were recorded from the cervix and vulva.
A blood sample was collected from each women and the serum analyzed for 
Chlamydia trachomatis and HSV-2 antibodies.

Laboratory procedures
Papanicolaou smears were prepared and evaluated at the department of 
Cytology, Umeå University. The Bethesda terminology was used (Lundberg
1989) to classify epithelial cell abnormalities.
Chlamydia trachomatis culture: organisms were isolated on cycloheximide 
treated McCoy cells propagated on 96-well tissue culture microplates (Microtest 
m , Falcon). The samples were pelleted to the cell surface in duplicate wells by 
centrifugation at 3000 r.p.m. for 1 hour, and the absorption was allowed to 
proceed for 2 hours. The medium was then replaced by a medium containing 
lpg/ml of cycloheximide. The cultures were then incubated at 37°C in 
humidified air with 5 percent C02 for 48-72 hours. After incubation, the cell 
monolayer was treated for 10 minutes with 95 percent ethanol followed by 
propidium iodine, 4 pg/ml, for another 10 minutes. C.trachomatis infected cells 
were stained by FITC-conjugated monoclonal antibodies (Syva Co, Palo Alto, 
CA, USA) for 30 minutes at 37°C. After adding a drop of glycerine to each well, 
the plates were inverted and read at lOOx magnification in an Olympus BH-2 
fluorescence microscope. Cytoplasmic inclusion bodies were seen in infected 
cultures. Samples were evaluated at the Department of Virology, University 
Hospital of Umeå.
Chlamydia antibodies in serum were determined by microimmunofluorescence 
(MIF) technique. Sera were absorbed by aggregated gammaglobulin to remove 
any rheumatoid factor and inactivated at 56°C for one hour. They were then
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screened for antibody activity at a dilution of 1/16 with three different antigens 
in a cluster. One antigen dot consisted of Chlamydia trachomatis serovars B-K, 
the second of Chlamydia pneumoniae strain IOL-207 and the third of Chlamydia 
psittaci strain 6 BC. Prototype strains (kindly supplied by Dr. J. Trehame, 
London) were grown in the yolk sacs of hen eggs. Antigens were semipurified 
by differential centrifugation. Sera showing IgG and IgM reactivity were further 
titrated against the individual antigens. IgG antibody titers >32 were considered 
positive (Osser et al. 1989). Samples were evaluated at the Department of 
Clinical Virology, Lund, University Hospital, Malmö.
A two-step general PCR technique was developed during the project to detect 
HPV infection, as described by Evander et al. (1992). To ascertain whether the 
rate of HPV positivity obtained with the two-step procedure was the result of its 
greater sensivity, rather than a lower specificity or contamination, the 118 
women who were HPV positive with the two-step procedure were compared 
with the subgroup (35/118) of women who were also HPV positive with the 
one-step procedure regarding the mean number of lifetime sexual partners. The 
result was found to be similar in both groups (5.7 vs. 5.5; P= 0.87, t-test). 
However, the mean number of lifetime sexual partners was greater in the group 
that was HPV positive with the two-step procedure than in the HPV negative 
group (5.7 vs. 3.1; P= 0.001, t-test). The two-step general PCR technique used to 
detect HPV infection and the typing method are described in detail by Evander et 
al. (1992). HPV types 6 and 11, usually associated with benign anogenital warts 
(van Ranst et al. 1993), were detected in 4% (20/526) of samples from sexually 
experienced women and high risk HPVs, types 16, 18, 31, 33, 35, 39, 45, 56, 
reported to be associated with cervical neoplasia (van Ranst et al 1993, Koutsky 
et al. 1988), were detected in 12% (64/526) of the samples. In the two positive 
samples from the 55 sexually inexperienced women, only low-risk HPV, type 6, 
was detected. In some samples, more than one HPV type was detected. In 
samples from 42 women, HPV-DNA was detected, but could not be typed 
(Evander et al. 1992). The laboratory personnel were blinded to all samples. The 
samples were evaluated at the Department of Virology, University of Umeå. 
HSV-2 specific IgG was detected by ELISA (enzyme-linked immunosorbent 
assay) using the HSV-2 specific glycoprotein G as antigen. Extracts of HSV-2 
infected cells were bound to Helix pomatia lectin. HSV-2 gG was affinity 
purified as described by Olofsson et al.(1986). Microtiter wells were coated by 
HSV-2 gG antigen in 0.05M carbonate buffer at pH 9.6 overnight at +4° C. The 
wells were then saturated for 1 hr at ambient temperature by defatted milk 
powder 2% w/v in phosphate buffered saline (DMPBS). Sera were diluted 1/100 
in DMPBS and incubated at 37°C for two hours. The presence of IgG was 
indicated by Sigma goat antihuman IgG (y-chain specific) conjugated to alkaline 
phosphatase in DMPBS, and incubated for 1 hour at 37°C . P- 
nitrophenylphosphate substrate in diethanolamine buffer was added and
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incubated at 37°C . After 30 minutes, the reaction was stopped by the addition of 
50|xl 3 M NaOH. The absorbance was measured at 405 nm. The validity of this 
assay has previously been evaluated by Forsgren (1990). In this study, sera from 
four HSV-1-positive and HSV-2-negative children were used as controls. The 
cut-off level was determined as the value that corresponded to twice the mean 
absorbance of the four HSV-1-positive, HSV-2-negative control sera. Samples 
were analyzed and evaluated at the Department of Virology, University Hospital 
of Umeå.
Acetowhite changes of the cervix and vulva were assessed by colposcopy (Zeiss 
colposcope OMPI, Oberkochen, Germany) 3-5 minutes after application of a 5% 
solution of acetic acid. Three criteria for subclinical HPV infection at the cervix 
vaginalis were evaluated according to the grading by Reid et al. (1984): apparent 
thickness, degree of acetowhitening, and surface contour. Acetowhite 
appearance in the vulva was judged as described by Pixley (1987). Thus 
roundish, somewhat elevated whitening patches, preferably situated at the 
posterior fourchette and lower part of the labia minora, were considered positive. 
Other features, such as transient acetowhitening generally seen in metaplastic 
epithelium at the cervix uteri, or diffuse acetowhitening and papillomatosis in 
the vulvar region, were not categorised as subclinical HPV infection.
Colposcopie findings were recorded from both the cervix and vulva. All women 
were examined by the same person (MJ) who was unaware of the HPV results.
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Statistical analysis

The data were recorded and extracted using SSPS® for Windows™ software 
(SPSS Inc., Chicago, IL).

I) The association between the presence of infections, clinical findings and 
symptoms were determined by the chi-square test. The level for statistical 
significance was set at 0.05.

IV) Sensitivity, specificity, positivity, negative predictive values, and 95% 
confidence intervals were calculated using standard formulas. Chi-2 was used to 
compare the colposcopie findings and HPV-DNA positivity.

II, III,V,VI) All virgins were excluded from the analysis as heterosexual 
intercourse was presupposed in this model. Crude odds ratios were calculated in 
univariate analysis to compare grouped demographic, reproductive, behavioral 
and clinical characteristics between women seropositive and seronegative for 
Chlamydia trachomatis and Herpes Simplex Virus type-2 infection, between 
HPV-positive and HPV-negative women, and between women reporting history 
of an STD and those not having had an STD. The relationship between exposure 
and a given outcome variable was estimated as the prevalence odds ratio. All 
variables were entered into the model as categorical variables stratified into two, 
three, or four groups. Linear trends in relationships for independent variables 
with more than two strata were analyzed by entering the independent, ordinal 
scale variables as continuous variables. Unconditional logistic regression 
analysis was performed to identify independent variables predictive of 
Chlamydia trachomatis seropositivity, HPV- positivity, HSV-2 seropositivity and 
reported STD (infection) from among variables found to be statistically 
significant in univariate analysis (i.e., the 95 % confidence interval did not 
include 1.0). Odds ratios were estimated as antilogarithms of the partial logistic 
regression coefficients. A number of multivariate models were constructed, all of 
which included age, a variable that was thought a priori to be related. Factors 
remaining significant after adjustment for all related variables were included in a 
final model. Possible interactions were tested for by including interaction terms 
in the model. Differences between population subgroups were assessed with the 
t-test.

This research was approved by the Ethics Committee of the Medical Faculty, 
Umeå University.
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RESULTS 

Study population
The participating rate was 75% (611/816). The study population (611 women) 
was divided into four age cohorts (table 2). A majority 424/611 (69.4%) of the 
participating women were students of middle-lower socio-economic background 
526/611 (86.1%).

Table 2. Demographic factors among the age-groups (% of N/n)

Age-groups

All 19 21 23 25
N=611(%) n=70(%) n=168(%) n=228(%) n=145(%)

Mothers "education
15+ 54 (8.8) 5 (7.1) 11 (6.5) 28 (12.3) 10 (6.9)
11-14 340 (55.6) 39 (55.7) 102 (60.7) 124 (54.4) 75 (51.7)
<11 186 (30.5) 24 (34.3) 46 (27.4) 64 (28.0) 52 (35.9)
unreported 31 (5.1) 2 (2.9) 9 (5.4) 12 (5.3) 8 (5.5)
Subjects "education
10-12 years 160 (26.2) 37 (52.9) 38 (22.6) 51 (22.4) 34 (23.4)
13+ 450 (73.6) 33 (47.1) 130 (77.4) 176 (77.2) 111 (76.6)
unreported 1 (0.2) 0 0 1 (0.4) 0
Occupational status
Working 185 (30.3) 23 (32.9) 28 (16.2) 72 (31.9) 62 (42.8)
Studying 424 (69.4) 47 (67.1) 140 (83.8) 155 (67.7) 82 (56.5)
unreported 2 (0.3) 0 0 1 (0.4) 1 (0.7)
Marital status
”Married” 379 (62.0) 39 (55.7) 101 (60.2) 147 (64.5) 92 (63.4)
Single 230 (37.7) 29 (41.4) 67 (34.8) 81 (35.5) 53 (36.6)
unreported 2 (0.3) 2 (2.9) 0 0 0

The median age (table 3) at menarche was 13 years in all age groups (range 
9-21). The median age at sexual debut was 17 years (range 12-23) and the mean 
age 16 years.Of the sexually experienced women, 19% (102/551) had coitus 
before the age 16. Women with an early sexual debut had twice as many lifetime 
sex partners as women with a late debut (mean 6.5 vs. 3.2; p=0.001, t-test).
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Table 3. Sexual and behavioural factors among the age-groups (% of N/n).

Age-groups

All 19 21 23 25
N=611(%) n=70(%) n=168(%) n=228(%) n=145(%)

Age at menarche(yr)
-12 228 (37.3) 28 (40.0) 61 (36.3) 81 (35.5) 58 (40.0)
13-14 294 (48.1) 36 (51.4) 71 (42.3) 113(49.6) 74 (51.0)
15+ 89 (14.6) 6 (8.6) 36 (21.4) 34 (14.9) 13 (9.0)
Age at first intercourse (yr)
virgin 60 (9.8) 14 (20.0) 24 (14.3) 12 (5.3) 10 (6.9)
12-15 102 (16.7) 15(21.4) 30(17.8) 27 (12.2) 30 (20.7)
16-17 207 (33.9) 29 (41.5) 53 (31.5) 78 (34.2) 47 (32.4)
18-19 175 (28.6) 12(17.1) 49 (29.2) 74 (32.5) 40 (27.6)
20+ 64 (10.5) 0 12 (7.2) 35 (15.4) 17(11.7)
unreported 3 (0.5) 0 0 2 (0.9) 1 (0.7)
Lifetime no. of sex partners
0 60 (9.8) 14 (20.0) 24 (14.3) 12 (5.3) 10(6.9)
1 105 (17.2) 19 (27.1) 37 (22.0) 38 (16.7) 11(7.6)
2-3 182 (29.8) 19 (27.1) 53 (31.5) 75 (32.9) 35 (24.1)
4-5 111 (18.2) 10 (14.4) 25 (14.9) 46 (20.2) 30 (20.7)
6-9 69(11.3) 6 (8.5) 12 (7.2) 27 (11.9) 24 (16.5)
10+ 65 (10.6) 2 (2.9) 11 (6.5) 24 (10.4) 28 (19.4)
unreported 19(3.1) 0 6 (3.6) 6 (2.6) 7 (4.8)
No. of sexual partners during the last 12 months
0 96 (15.7) 17 (24.3) 34 (20.3) 26(11.4) 19(13.1)
1 387 (63.3) 43 (61.4) 100 (59.5) 154 (67.5) 90 (62.0)
2 84 (13.7) 7 (10.0) 20(11.9) 33 (14.5) 24 (16.6)
3+ 38 (6.2) 2 (2.9) 11 (6.5) 14 (6.2) 11 (7.6)
unreported 6(1.1) 1 (1.4) 3(1.8) 1 (0.4) 1 (0.7)
Intercourse on first date
Never 403 (66.0) 56 (80.0) 121 (72.0) 147 (64.5) 79 (54.5)
Once 126 (20.6) 9 (12.9) 30(17.8) 51 (22.4) 36 (24.8)
Many times 72(11.8) 4 (5.7) 15 (9.0) 28 (12.3) 25 (17.2)
unreported 10(1.6) 1 (1.4) 2(1.2) 2 (0.8) 5 (3.5)
Smoking
yes 113(18.5) 12(17.1) 34 (20.2) 31 (13.7) 36 (24.8)
no 497 (81.3) 58 (82.9) 134 (79.8) 196 (85.9) 109 (75.2)
unreported 1 (0.2) 0 0 1 (0.4) 0
Alcohol consumption (cl)
0 104 (17.0) 15(21.4) 32 (19.0) 32 (14.0) 25 (17.3)
1-10 207 (33.9) 27 (38.6) 55 (32.7) 91 (40.0) 34 (23.4)
11-20 188 (30.7) 18 (25.7) 51 (30.4) 63 (27.6) 56 (38.6)
21+ 81 (13.3) 3 (4.3) 19(11.3) 35 (15.3) 24 (16.6)
unreported 31 (5.1) 7 (10.0) 11 (6.6) 7 (3.1) 6 (4.1)
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The reported number of lifetime sex partners ranged from 0 to 30 (median = 4), 
and increased with age. One hundred out of 551 (19.2%) had one partner, while 
134/551 (24.3%) had 6 or more partners. Of 551 women 122 (22.1%) had two 
or more sexual partners last year, and reported number of partners during the last 
12 months ranging from 0 to 10 (median =1). One hundred ninety eight of 551 
women (35.9%) had had sex on the first date at least once. Of 611 women, 379 
(62%) had a stable partnership according to the women's own definition. High 
consumers of alcohol had unplanned sex (56.3% vs. 32.1%, pcO.OOOl), and four 
or more lifetime sex partners (72.3% vs 40.3%; pcO.OOOl), significantly more 
often than low consumers of alcohol.

Table 4. Reproductive experiences among the age-groups (% of N/n).

All
N=611(%)

Age-groups

19
n=70(%)

21
n=168(%)

23
n=228(%)

25
n=145(%)

History of pregnancy
0 500 (81.8) 62 (88.6) 156 (92.8) 185 (81.9) 97 (66.9)
1 76 (12.4) 6 (8.6) 11 (6.6) 32 (14.0) 27 (18.6)
2+ 39 (5.5) 2 (2.9) 1 (0.6) 10 (4.4) 20 (13.8)
unreported 2 (0.3) 0 0 1 (0.4) 1 (0.7)
Parity
0 575 (94.1) 70 (100.0) 165 (98.2) 218(96.1) 122 (84.2)
1 25 (4.1) 0 3(1.8) 8 (3.5) 14 (9.7)
2+ 9(1.4) 0 0 1 (0.4) 8 (4.4)
unreported 2 (0.3) 0 0 1 (0.4) 1 (0.7)
Therapeutic abortion
0 532 (87.1) 63 (9.0) 160 (95.2) 193 (84.7) 116(80.0)
1 68 (11.1) 7 (10.0) 8 (4.8) 29 (12.7) 24 (16.5)
2+ 9(1.5) 0 0 5 (2.2) 4 (2.8)
unreported 2 (0.3) 0 0 1 (0.4) 1 (0.7)
Spontaneous abortion
0 593 (97.1) 68 (97.1) 167 (99.4) 223 (97.8) 135 (93.1)
1 16 (2.6) 2 (2.9) 1 (0.6) 4(1.8) 9 (6.2)
unreported 2 (0.3) 0 0 1 (0.4) 1 (0.7)

Corresponding figures for smokers vs non-smokers were also significantly 
different: for unplanned sex 59.3% vs 30.3% (pcO.OOOl) and for more than four 
partners 78.8% vs 39.2%, (pcO.OOOl). Women practising unplanned sex reported 
more than four lifetime sex partners (80.2% vs. 27.6%, pcO.OOOl) and 
inconsistent or non use of condoms (52.3% vs. 38.5%, pc0.002) significantly
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more often than women who never had unplanned sex. One hundred nine of 551 
(19.8%) had a previous pregnancy (table 4), but only 34/551 (6.2%) had ever 
given birth to a child, sixteen of 551 (2.9%) had had a spontaneous abortion and 
77/551 (13.9%) had had a therapeutic abortion.

Table 5. Use of Oral Contraceptives and condoms among the age-groups 
(% of N/n).

All
N=611(%)

Age-groups

19
n=70(%)

21
n=168(%)

23
n=228(%)

25
n=145(%)

Total years of oral contraceptive use
0 165 (27.0) 31 (44.3) 57 (33.9) 46 (20.2) 31 (21.4)
1 108 (17.7) 17 (24.3) 30 (17.9) 39 (17.1) 22 (15.2)
2-3 166 (27.2) 17 (24.3) 43 (25.6) 69 (30.3) 37 (25.5)
4-5 69(11.3) 3 (4.3) 17 (9.1) 26(11.4) 23 (15.9)
6+ 55 (9.0) 0 7 (4.2) 31 (13.6) 17(11.7)
unreported 48 (7.8) 2 (2.8) 14 (8.3) 17 (7.4) 15 (10.3)
Present use of oral contraceptives
yes 193 (31.6) 23 (32.8) 63 (37.5) 74 (32.5) 33 (22.8)
No 415 (67.9) 46 (65.8) 104 (61.9) 154 (67.5) 111 (76.5)
unreported 3 (0.5) 1 (1.4) 1 (0.6) 0 1 (0.7)
Total years of condom use
0 170 (27.8) 28 (40.0) 59 (35.1) 42(18.4) 41 (28.3)
1 122 (19.9) 11 (15.7) 34 (20.2) 55 (24.2) 22 (15.2)
2-3 58 (9.6) 8(11.5) 9 (5.4) 25 (10.9) 16(11.0)
4+ 21 (3.4) 1 (1.4) 1 (0.6) 11 (4.8) 8 (5.5)
Inconsistent use 240 (39.3) 22 (31.4) 65 (38.7) 95 (41.7) 58 (40.0)
Present use of condom
yes 201(32.9) 19 (27.2) 40 (23.8) 91 (39.9) 51 (35.2)
no 407 (66.6) 50 (71.4) 127 (59.6) 137 (60.1) 93 (64.1)
unreported 3 (0.5) 1 (1.4) 1 (0.6) 0 1 (0.7)
No contraceptive
method 180 (29.5) 28 (40.0) 52 (30.9) 56 (24.5) 44 (30.3)

Seventy-three percent of all women (446/611) used oral contraceptives at least 
once (table 5) and 31.5% (193/611) currently used oral contraceptives. Condom 
use was reported by 201/611 (33%) of the women and 180/611 (29.5%) did not 
use any contraceptive. Inconsistent usage of condoms was more frequent among 
women with multiple partners (>4), than among those with few partners (49.8% 
vs. 37.2%, p<0.004).
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Prevalences
Sixty of the 611 women had never had sexual intercourse. The proportion of 
women who could recall a history (table 6) of any STD increased with age, from 
15.7% among the 19 year old to 33.1% (p<0.002) among 25 year olds. Eight 
women had their first STD before the age of 17.

Table 6. Reported history of STD, PID and Pap Smear (% of N/n).

Age-groups

All
N=611( %)

19
n=70 ( %)

21
n=168(%)

23
n=228 (%)

25
n=145(%)

C. trachomatis 91 (14.9) 8(11.4) 19(11.3) 39(17.1) 25 (17.2)

Condyloma 59 (9.7) 5(7.1) 13 (7.7) 22 (9.6) 19(13.1)

Genital Herpes 12 (2.0) 0 0 5 (2.2) 7 (4.8)

PH) 31 (5.1) 2 (2.9) 6 (3.6) 11 (4.8) 12 (8.3)

Abnormal 
Pap smear 16 (2.6) 1 (1.4) 3(1.8) 5 (2.2) 7 (4.8)

one STD 103 (16.9) 7 (10.0) 19(11.3) 44 (19.3) 33 (22.8)
>two STDs 41 (6.7) 4 (5.7) 9 (5.4) 13 (5.7) 15 (10.3)

In all, 26.3% of the women reported some kind of lower genital tract symptoms 
(table 7). During the clinical examination (table 8), acetowhite patches on the 
vulva were observed in 34.8% of the women, papillomatous structure in 29.6%, 
introitai fissures in 6% and genital warts (condylomata acuminata) in 4%.
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Table 7. Reported symptoms localized to the lower genital tract (% of N/n).

Age-groups

All
N=611(%)

19
n=70 ( %)

21
n=168(%)

23
n=228 (%)

25
n=145(%)

Itching 74(12.1) 7 (10.0) 22(13.1) 28 (12.3) 17 (11.7)

Discharge 63 (10.3) 12(17.1) 12(7.1) 21 (9.2) 18 (12.4)

Soreness 36 (5.9) 2 (2.8) 9 (5.4) 12 (5.3) 13 (9.0)

Coital pain 15 (2.5) 1 (1.4) 7 (4.2) 6 (2.7) 1 (0.7)

Bleedings 17 (2.8) 0 8 (4.8) 5 (2.2) 4 (2.8)

Fissures 18 (3.0) 0 9 (5.4) 5 (2.2) 4 (2.8)

One symptom 112(18.3) 14 (20.0) 31 (18.5) 38 (16.7) 29 (20.0)
^two symptoms 49 (8.0) 4 (5.7) 14 (8.3) 18 (7.9) 13 (9.0)

A cervical ectopia was noted in 40% of the women, with the highest prevalence 
among the youngest women (50.9%) p=0.0002. Acetowhitening of the cervix 
was observed in 85/557 (15%) of the women, (6 in 19 years-, 17 in 21 years-, 25 
in 23 years- and 37 in 25 years old women). In wet smears, lactobacilli were 
absent in 27.1% of the cases. Leucocytosis was present in 21.7% of cases, a 
vaginal discharge with fishy-odour in 8.8%, clue cells in 6.3% and 
pseudohyphae in 8.9% of the cases.
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Table 8. Clinical findings in vulva, on cervix uteri and from wet smears 
(% of N/n).

No. of women
Age-groups

examined 19 21 23 25

C.acuminata
present

N=603 
24 (4.0)

n=69 
2 (2.9)

n=164 
4 (2.4)

n=225 
10 (4.4)

n=145 
8 (5.5)

Acetowhite 
patches present

N=604 
210 (34.8)

n=69 
20 (29.0)

n=165 
50 (30.3)

n=225 
73 (32.4)

n=145 
67 (46.2)

Papillomatous 
structure present

N=604 
179 (29.6)

n=69 
23 (33.3)

n=165 
47 (28.5)

n=225 
61 (27.1)

n=145 
48 (33.1)

Fissures
present

N=603 
36 (6.0)

n=69 
3 (4.3)

n=164 
12 (7.3)

n=225 
12 (5.3)

n=145 
9 (6.2)

Portio-ectopy
present

N=557 
223 (40.0)

n=55 
28 (50.9)

n=148 
77 (52.0)

n=215 
77 (35.8)

n=139 
41 (29.5)

Present in wet

lactobacilli 
leucocytes >5 
fishy-odour 
clue-cells 
pseudohyphae

smears
N=590 
430 (72.9) 
128 (21.7)
52 (8.8)
37 (6.3)
53 (8.9)

n=67 n= 
56 (83.6) 
14 (20.9)
5 (7.5)
3 (4.5)
2 (2.9)

=163 n=219 
128 (78.5)
36 (22.0)
9 (5.5)
7 (4.3)
5 (3.0)

n=141 
153 (69.8)
49 (22.4)
22 (10.0)
14 (6.4)
21 (9.6)

93 (65.9) 
29 (20.5) 
16(11.3) 
13 (9.0) 
25 (17.7)

No trichomonads were noted. Altogether, the laboratory tests (culture, PCR, 
serology) revealed that 45.4% of these young women had a present or previous 
STD (table 9). The most prevalent infectious agent was HPV, since HPV DNA 
was detected in 20% of the women. Chlamydial antibodies were detected in 
22.4% of cases, but only 2.7% of the women had a positive Chlamydia 
trachomatis culture. Nineteen of 557 had atypical cytology.
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Table 9. Laboratory findings by the age-group (% of N/n)

No. of women
Age- groups

examined 19 21 23 25

C.trachomatis N=557 n=55 n=148 n=216 n=138
culture
positive

15 (2.7) 3 (5.5) 2(1.4) 8 (3.7) 2(1.4)

C.trachomatis N=584 n=66 n=160 n=218 n=140
serology positive 131 (22.4) 17 (25.8) 25 (15.6) 51 (23.4) 38 (27.1)

Pap Smear N=557 n=55

00IIe n=215 n=139
atypia 19 (3.4) 3 (5.5) 7 (4.7) 3(1.4) 6 (4.3)

HPV-DNA N=590 n=69 n=159 n=220 n=142
positive 118(20.0) 11 (15.9) 25 (15.7) 39 (17.7) 43 (30.3)

HSV-2 N=584 n=66 n=160 n=218 ö il E o

positive 35 (6.0) 3 (4.5) 3(1.9) 13 (6.0) 16(11.4)

N=522 n=54 n=137 n=201 n=130
one STD 142 (27.2) 17(31.5) 24 (17.5) 59 (29.4) 42 (32.3)
>two STDs 95 (18.2) 10(18.5) 20 (14.6) 32 (15.9) 33 (25.4)

Factors influencing contraction of a genital infection

Paper I.
The complaint of vaginal discharge (table 10) was associated with a reported 
history of C.trachomatis infection (p=0.0002), C.trachomatis antibodies 
(p<0.004), the presence of condyloma acuminata (p=0.02), the absence of 
lactobacilli (p=0.002), the presence of leucocytosis (p=0.04) and fishy-odour 
(p=0.0005). Itching was associated with aceto-white patches on the vulva 
(p<0.003) and pseudohyphae (p<0.03). Soreness was associated with a reported 
history of C.trachomatis (p=0.007), presence of vulva-fissures (p<0.004), 
absence of lactobacilli (p=0.0002), presence of leucocytosis (p<0.03) and fishy- 
odour (p<0.02). We found no significant associations between reported 
symptoms (discharge, itching and soreness) and the women's own history of 
condyloma, genital herpes and PID. There were no associations between 
symptoms and a positive C.trachomatis culture, a presence of cervical HPV- 
DNA, HSV-2, the occurrence of a cervical ectopy, papillomatous structure on 
the vulva or clue cells in wet smears.
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In this study of healthy young women, we found that one out of four had some 
kind of lower genital tract complaint. Itching was the most commonly reported 
symptom and was associated with pseudohyphae and acetowhite patches. 
Reported vaginal discharge and soreness were associated with the history of a 
past CT infection and signs of a disturbed vaginal flora.

Paper II.
Serum samples were obtained from 584 women including 55 of the 60 virgins 
participating. One (1.8 percent) of the virgins and 130 (24.6 percent) of the 529 
sexually active women were seropositive to C.trachomatis. Thus, the sero- 
prevalence of IgG against C.trachomatis in this population, virgins included, was 
22.4 percent (131/584). Specimens for Chlamydia culture were obtained in 557 
cases including nine virgins. There were no virgins among the 15 infected 
women, and the culture prevalence of C. trachomatis in the culture group as a 
whole (n=557) was 2.7 percent.

Table 11. Crude and adjusted odds ratios for C. trachomatis seropositivity and 
95% confidence intervals, for independent risk factors.

Crude OR (95% Cl) Adjusted OR* (95% Cl)

Age (yr)
19 1 1
21 0.54 (0.26-1.10) 0.51 (0.22-1.16)
23 0.81 (0.42-1.57) 0.67 (0.31-1.47)
25 1.01 (0.50-2.02) 0.54 (0.23-1.25)
Lifetime no. of sex partners
1 1 1
2-3 2.53 (1.06-6.03) 2.40 (0.92-6.18)
4-5 6.09 (2.55-14.55) 5.14(1.93-13.70)
64- 9.14 (3.93-21.26) 6.15 (2.29-16.53)
Age at first coitus
184- 1 1
16-17 2.95 (1.80-4.83) 1.69 (0.97-2.96)
12-15 4.76 (2.72-8.33) 2.23 (1.15-4.31)
History of salpingitis
No 1 1
Yes 4.18 (1.95-8.96) 2.89(1.20-6.95)
History of therapeutic abortion
No 1 1
Yes 3.15 (1.88-5.27) 2.40(1.31-4.39)

* Adjusted for all variables presented in this table.
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With the univariate analysis, the following factors manifested correlation with 
the presence of antibodies against C. trachomatis: level of education, 
occupational category, lifetime number of male sexual partners, number of 
partners during the preceding 12 months, age at first coitus, coitus on the first 
date, ever having been pregnant or given birth, therapeutic abortion, smoking, 
oral contraceptive use, condom use (protective), history of condyloma, and 
history of pelvic inflammatory disease. Seropositivity was not correlated with 
marital status, age at menarche, a history of spontaneous abortion, smokers, use 
of diaphragms or non-barrier methods such as safe periods or coitus interruptus, 
and a present condyloma infection.
Multivariate analysis showed (table 11) four variables to be independently 
related to chlamydial seroprevalence: early age at first coitus, lifetime number of 
male sex partners, a history of therapeutic abortion, and a history of pelvic 
inflammatory disease. Each of these factors remained statistically significant 
after adjustment for each additional factor. No variable remained significant after 
these four variables were included in the model. No significant interactions were 
found when including interaction terms in the model.

Paper III.
Cervical samples were obtained from 602 women, including 55 samples from the 
60 non-sexually active women, although 21/602 samples were inadequate for 
analysis. Of the 581 cervical samples, 118 (20%) were identified as HPV- 
positive. Of 526 samples from sexually active women, 116 (22%) were HPV- 
positive, as compared with only two (4%) of 55 samples from the non-sexually 
active women. In the following, unless otherwise stated, the prevalence figures 
and statistical analyses are based on the 526 sexually active women whose 
cervical samples could be analyzed for the presence of HPV DNA. Of 557 
women whose Pap smears were evaluated, 19 (3%) had atypical cytology 
[cytological pattern of condyloma (n=12), dysplasia (n=3), signs of inflammation 
(n=4)]; 80% were HPV-positive (OR=15; 95% CI= 4.89-46.28). None of the 
non-sexually active women had an abnormal smear. Twenty-three women had 
genital warts; 15 (65%) of these women were HPV-positive (OR= 7.5; 95% CI= 
3.08-18.09). Chlamydial antibodies were present in 123 women (23%); 35% of 
these women were HPV-positive (OR= 2.5; 95% CI= 1.59-3.93), as compared to 
18 % of the women with no chlamydia antibodies. The correlation between the 
presence of chlamydia antibodies and HPV infection found in univariate analysis 
disappeared after adjustment for the lifetime number of male sex partners. 
C.trachomatis- positive cultures were obtained from samples of 14 women (3%), 
but there was no correlation between CT infection and HPV infection (OR=0.96; 
95% CI= 0.26-3.51). HSV-2 antibodies were found in 35 women (7%), but these 
women did not differ significantly in HPV-positivity from women without HSV- 
2 antibodies (OR=0.88; 95% 0=0.38-2.08). A cervical ectopia was observed in 
213 women (40.5%). Women with a cervical ectopia were HPV-positive in 20%
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of the cases (OR=0.72; 95% 0=0.47-1.11), as compared to 24% of women with 
no ectopia. In univariate analysis, the presence of HPV infections was found to 
be associated with age, with increasing numbers of lifetime sex partners, earlier 
pregnancy, and therapeutic abortion. Women whose men used condoms were at 
less risk to HPV infection, and less likely to have a history of Chlamydia 
infection. HPV prevalence was unrelated to the level of education (either of the 
subjects or their mothers), marital status, present occupation, an increased 
number of sex partners during the preceding 12 months period, decreasing age at 
first coitus, age at menarche, reported coitus with a man on the first date, parity, 
spontaneous abortion, smoking, duration of oral contraceptive (OC) usage, 
present OC usage, a reported history of Condyloma or a current HPV infection.

Table 12. Crude and adjusted odds ratios for HPV infection and 95% 
confidence intervals for independent risk factors.

Crude OR (95% Cl) Adjusted OR* (95% Cl)

Age (yr)
19 1 1
21 0.83 (0.38-1.85) 0.75 (0.33-1.74)
23 0.94 (0.45-1.98) 0.67 (0.30-1.50)
25 1.98 (0.93-4.21) 1.28 (0.56-2.93)
Age at first intercourse (yr)
12-15 1 1
16-17 1.15 (0.65-2.04) 1.42 (0.77-2.63)
18-19 0.68 (0.36-1.26) 1.06 (0.53-2.13)
20+ 0.79 (0.36-1.73) 1.73 (0.69-4.32)
Lifetime no. of sex partners
1 1 1
2-3 4.20(1.70-10.36) 4.36(1.72-11.05)
4-5 5.26 (2.06-13.42) 5.25 (1.95-14.10)
6+ 7.72 (3.13-19.05) 7.45 (2.79-19.92)

* Adjusted for all variables presented in this table.

When risk factors found to correlate to HPV infection in univariate analysis were 
subjected to multivariate logistic analysis to identify independent risk factors 
(table 12), the only one found was lifetime number of male sex partners. No 
significant interactions between variables could be found when the interaction 
terms were included in the model.
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Paper IV.
Cervical samples for HPV DNA analysis were obtained from all 547 sexually 
experienced women, and 55 of 60 sexually non-experienced women. Altogether, 
21 samples were inadequate for analysis. One hundred eighteen of the 581 
remaining cervical samples, were identified as HPV-positive. Among 526 
samples from sexually experienced women, 116 were HPV-positive, compared 
with only two of 55 samples from sexually non-experienced women. Samples 
for Papanicolaou smears were obtained and evaluated from 557 women. 
Nineteen women had atypical cytology [cytological pattern of HPV (n=l 1), 
atypical squamous cells of undetermined significance (n=4), and signs of 
inflammation (n=4)]. Fifteen of these women were HPV-positive. None of the 
sexually non-experienced women had an abnormal smear.
Colposcopy could be performed on 557 women, including 10 sexually non- 
experienced women. Acetowhitening of the cervix, presumed to indicate 
subclinical HPV infection, was observed in 85 women. None of the sexually 
non-experienced women had an acetowhite area on the ectocervix. Both 
colposcopy and cervical sampling of cells for HPV analysis and Papanicolaou 
smears could be performed on 535 women. Women with acetowhite changes of 
the cervix were HPV-DNA positive significantly more often than women who 
showed no such acetowhitening (26 of 67 v 91 of 468; PcO.OOl, %2test). 
Acetowhite changes of the vulva were observed in 210 of 604 women. Both 
acetowhitening of the vulva and HPV-DNA presence in scrapings from the 
cervix could be assessed in 581 women. Women with acetowhite changes of the 
vulva were HPV-DNA-positive significantly more frequently in scrapings from 
the cervix, than women who showed no such acetowhitening (52 of 200 v 66 of 
381; PcO.OOl,x2test).
Table 13 shows the sensitivity and specificity of acetowhitening of the cervix 
uteri or vulva, and the cytology as a predictor of HPV-DNA presence on the 
cervix. HPV-DNA prevalence and positive and negative predictive values are 
given. In conclusion, this study revealed that acetowhitening was an unreliable 
diagnostic method with low sensitivity. Cytology as a method for HPV detection 
had a very low sensitivity but a high specificity. Although positive predictive 
values substantially increased the probability of infection, from 22% to 80%, the 
low sensitivity of around 10% made cytology virtually useless for screening 
purposes. We also found that combining the acetowhitening and cytology did 
not improve either the sensitivity or specificity, and that the positive predictive 
values were nearly the same.

Paper V.
No women manifested symptoms or signs of genital herpes at examination. 
Serum samples were obtained from 584 women, including 55 of the 60 virgins
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participating. All virgins were seronegative, and 6.6% (35/529) of the sexually 
active women were seropositive. Of the 35 seropositive women, only 6 (17%) 
reported a previous genital herpes infection, whereas women with a history of 
genital herpes infection were seropositive in 83% (5/6) of cases. In the 
following, unless otherwise stated, the prevalence figures and statistical analyses 
are based on the 529 sexually active women for whom serum samples were 
available to analyze for the presence of HSV-2 antibodies. Chlamydial 
antibodies were present in 130 women (23%); 13% of these women were HSV-2 
seropositive (OR= 3.2; 95% Cl, 1.6-6.4), as compared to 4.5 % of the women 
with no chlamydial antibodies. In univariate analysis, the presence of HSV-2 
antibodies was found to be associated with the presence of chlamydia antibodies, 
age, an early sexual debut, increasing number of lifetime sex partners, decreasing 
age at first coitus, a history of spontaneous abortion, a history of therapeutic 
abortion, prior pregnancy, and previous childbirth. HSV-2 prevalence was 
unrelated to level of education, either of the subjects or their mothers, marital 
status, present occupation, or age at menarche.

Table 14. Crude and adjusted odds ratios for HSV-2 seropositivity and 95% 
confidence intervals for independent factors.

Crude OR (95% Cl) Adjusted OR* (95% Cl)

Age (yr) 23+25 2.97 (1.21-7.29) 3.29(1.29-8.41)

Age at coitus (yr)
18+ 1 1
16-17 1.40 (0.51-3.88) 1.83 (0.71-4.70)
12-15 3.31 (1.15-9.51) 4.65 (1.81-11.95)
History of spontaneous abortion
Never 1 1
Ever 13.42 (4.65-38.67) 7.46 (2.24-24.87)

* Adjusted for all variables presented in this table

When variables found to correlate to HSV-2 seroprevalence in univariate 
analysis were subjected to multivariate logistic analysis (table 14), three 
independent variables were identified: age, age at first coitus, and a history of 
spontaneous abortion. Each of these factors remained statistically significant 
after adjustment for each additional factor. No other variable remained 
significant after these three variables were included in the model. No significant 
interactions were found when interaction terms were included in the model.
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Paper VI.
The proportion of 551 women, that were sexually active, who could recall a 
history of any STD, increased with age from 15.7% among the 19 year olds to 
33.1% (p<0.002) among the 25 year olds. Altogether, almost one out of four 
women (23.6%) had a history of having had at least one STD (one STD 16.9% 
and >two STDs 6.7%). The univariate analysis showed that the number of 
women reporting an STD was significantly related to increasing age, an 
increasing number of lifetime sex partners, an increasing number of occasions 
with coitus on first date, a decreasing consistency of condom use, and an 
increasing consumption of alcohol and smoking (tobacco). In the final 
multivariate logistical regression analysis model (table 15), two factors were 
found to be independently correlated with the women's own reported STD, i.e. 
the lifetime number of sex partners and frequency of coitus on the first date.

Table 15. Crude and adjusted odds ratios for women having had an STD
(virgins excluded) and 95% intervals for independent risk factors.

Crude OR (95% Cl) Adjusted OR* (95% Cl)

No of lifetime sex partners
1 1 1
2-3 2.87 (1.30-6.34) 2.72 (1.22-6.04)
>4 10.64 (4.87-23.22) 7.94 (3.41-18.50)
Unplanned sex
never 1 1
once 1.87 (1.17-2.98) 1.0 (0.58-1.70)
>2 6.12 (3.50-10.71) 2.99(1.55-5.78)

* Adjusted for all variables presented in this table.
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DISCUSSION 

Study population
This population-based study described 611 women (19, 21, 23 and 25 years old) 
living in the area served by Ålidhem Community Health Centre in Umeå, 
Sweden. A large proportion of the population were students. They were all 
invited by letter to participate voluntarily in the study. We found that one out of 
four women had some kind of lower genital tract complaint, almost every other 
women had at sometime in their life an STD, and STDs were often 
asymptomatic. The pattern of risk factors differ between STDs. Acetowhitening 
of the cervix and vulva has low sensitivity as a predictor of subclinical HPV 
infection. The fact that all interviews, gynecological examinations and sampling 
were performed by the same investigator, probably facilitated homogeneous 
performance and assessment. We found a very good correspondance between 
answers given on the questionnaires in 1989 and those given two years later (not 
accounted here), indicating a good reliability. Self-reports of sensitive 
behaviours, such as sexual behaviours have been discussed by Kunin et al. 1981, 
Colditz et al. 1986, and Hornsby et al. 1989. Because sexual behaviours in this 
survey are self-reported, it is difficult to judge their validity. The women 
answered the self-administrated questionnaire face to face with the investigator, 
and one could speculate that women engaged in risky sexual behaviour did not 
always tell us the whole truth i.e. the proportion of women that we categorized as 
having risky sexual behaviour could be too low. Also, if a very high percentage 
of those not responding to the sexual risk behaviour questions actually engaged 
in such behaviour, the percentage at risk could be substantially higher than 
reported here. Midanik (1988) has confirmed the validity of self-reports of 
alcohol use, and shows that if a self-report bias exists, it is largely limited to the 
heaviest use group.

Methods
Paper II.
The specificity of MIF is a recognized problem, and the possibility of cross
reactions with other chlamydia strains has been discussed (Vetter et al. 1990). 
Thus it is important to differentiate antibody reactivity to C.trachomatis from the 
respiratory pathogens C.pneumoniae (TWAR) and C.psittaci. All three antigens 
were included in the test. C.psittaci antibodies were very uncommon. When 
present, they occured at low titer, and did not complicate the assessment of 
reactivity to C.trachomatis. TWAR antibodies were very common, usually 
occurring at high titer. The relationship between C.trachomatis and TWAR was, 
therefore, analyzed. As Chlamydial antibodies can be produced against both 
sexually transmitted C.trachomatis and respiratory infections from C. 
pneumoniae (strain TWAR), correlations between seropositivity and sexual 
activity can validate the specificity of the method used. In the present study, only
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one (1.8%) out of 55 virgins tested was seropositive, as compared to 24.6 
percent of the sexually experienced women and the prevealence of seropositivity 
increased with increasing number of lifetime sex partners, even though TWAR 
antibody seroprevalence was the same (40%) in both groups. However, there 
was no difference in C.trachomatis seropositivity between women seropositive 
and seronegative for TWAR, indicating that the presence of antibodies to 
C.trachomatis and Twar antibodies are independent markers. Thus, the presence 
of TWAR antibodies should not have confounded the determination of 
antibodies to C.trachomatis. These findings support our view that cross-reativity 
with other chlamydial strains is not a problem with the MIF-technique used in 
this study.
Antibodies to C. pneumoniae (TWAR) were found in 41.8 percent (23/55) of 
the virgins, and in 39.1 percent (207/529) of the non-virgin group. In the latter 
group, C. trachomatis antibodies were found in 20.8 percent (43/207) of those 
with concurrent TWAR antibodies and in 27.0 percent (87/322) of those without 
TWAR antibodies, a difference not statistically significant. No samples of 
Neisseria gonorrhoeae were taken as the prevalence of this infection in Sweden 
is extremely low (14 cases per 100 000 population in 1989, Danielsson 1990).

Paper IV.
Most genital tract HPV infections are subclinical or latent, and visible genital 
warts constitute only a minority of infections. The distinction between sub- 
clinical and latent infection is unclear. In this study, only the cervix was sampled 
for HPV, while both the cervix and vulva were examined for acetowhite 
changes. It has been suggested that examination under magnification of the 
epithelium within the transformation zone, or on the cervix or vulva after the 
application of acetic acid, could identify areas of subclinical HPV infection 
(Pixley 1993). The detection of HPV-DNA without any morphologic changes 
would then represent latent infection. It seems logical to assume that acetowhite 
areas could serve as a diagnostic aid in detecting HPV infections. However, in 
the present study, we found that acetowhite changes of the cervix had low 
sensitivity (22%) for detecting HPV-DNA in young women. The specificity was 
90%. This means that we would have missed 91 of 117 HPV-DNA positives and 
falsely labelled 41 women as being infected. Since the positive predictive value 
depends on the pre-test prevalence, the presence of acetowhite changes test 
would only have increased the probability of infection from 22% to 39%. This 
indicates that acetowhitening is not useful as a predictor of cervical HPV 
infections. In the same manner, acetowhitening of the vulva could be shown to 
have low sensitivity as a predictor of the presence of HPV-DNA at the cervix. 
The positive predictive value increased the probability of infection only 
marginally, from 15% to 22%. The findings in this study raise the question of 
whether the acetowhitening of cervical and/or vaginal epithelium is a sign of 
HPV infection. Little is known about the mechanism by which this acetowhite
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change occurs. The application of acetic acid to epithelial surfaces before 
colposcopy originates from Hinselmanns search for a mucolytic preparation 
(Coppleson et al. 1971). A dilute solution of acetic acid in water was found to be 
outstandingly effective in clearing the cervix of mucus. In addition to being an 
efficient mucolytic agent, it was seen to cause transient, observable changes in 
various epithelial surfaces (Coppleson et al. 1971). In our study, acetowhitening 
was confined to sexually experienced women, indicating that the epithelial 
changes causing the acetowhitening are associated with a sexually transmitted 
agent. Maddox et al. (1994) found the expression of cytokeratin 10, indicating a 
viral infection, to be significantly increased in epithelium which turned white 
after the application of acetic acid. This study revealed that acetowhitening was 
an unreliable diagnostic method with low sensitivity. The strong correlation 
between HPV infection and cytologic abnormalities was to be expected, and is 
consistent with findings from numerous studies both of adult women (Bauer et 
al. 1991, Kjaer et al. 1990) and adolescents (Rosenfeld et al. 1989, Moscicki et 
al. 1993). Cytology as a method for HPV detection had a very low sensitivity but 
a high specificity. Although the positive predictive values substantially increased 
the probability of infection, from 22% to 80%, the low sensitivity of around 10% 
makes cytology virtually useless for screening purposes. We also found that 
combining the acetowhitening and cytology did not improve either the 
sensitivity or specificity, and that their positive predictive values were nearly the 
same.

Paper V.
We used an ELISA to detect HSV-2 type specific antigen gG (Olofsson et al. 
1986). There is a recognized problem of detection using serologic methods, as 
HSV-1 and HSV-2 share common antigen determinants and currently available 
commercial tests are considered unreliable (Ashley et al. 1991). All virgins were 
seronegative and 83% of women with a history of genital herpes were 
seropositive, indicating the assay to possess high specificity. Seroprevalence 
increased with increasing age, a finding to be expected in view of the chronicity 
of this infection and in accord with those of most national and international 
studies (Ades et al. 1989, Nahmias et al. 1990, Löwhagen et al. 1990).

Prevalences
Few population based surveys on sexual behaviour and STD have been 
published in international literature, so it is in general difficult to compare 
prevalences of infections between different studies, because the population as 
well as the methods used may vary.

Paper I.
One out of four in our study reported symptoms from the lower genital tract 
when they came for examination. Prevalence studies are usually based on women
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seeking medical advice, and prevalence of symptoms tends to vary with the study 
population and the clinical setting. At a University hospital adolescent clinic in 
San Francisco, 23% of women came because of lower genital tract complaints 
(Shafer M-A et al. 1984), and the corresponding figure for a hospital-based 
practice in Boston was 30% (Phillips et al. 1989). A family-planning clinic in 
U.K. reported that 38% of women had lower genital tract symtoms (Riordan et 
al. 1990). Eight percent of women attending a primary health care clinic in 
Sweden came for vaginal disharge (Moi 1990).

Paper I and VI.
In this population-based study, almost one out of four women reported having 
had at least one STD in their life and this is in agreement with a recently 
published Swedish (in Swedish) population based survey (Lewin et al. 1997) 
indicating that 19% of the women reported an earlier STD. In a study of teenage 
girls <18 years old, 13% had a history of STD (Andersson-Ellström et al. 1996), 
and of female students in Sweden, 24% of the women reported at least one STD 
(Tydén et al. 1991). In a study of university students in Canada, 24% of the 
women reported an STD (McDonald et al. 1990). The most commonly reported 
STD in our study was CT infection, 14.9% and condyloma 9.7%. Lewin et al. 
(1997) found 8% of the women reported an earlier CT infection and 7% reported 
condyloma. The prevalence of CT infection as determined by culture was low, 
compared to most previous national and international reports. This result might 
reflect either the population-based study design or the observed decline in the 
incidence of CT infections reported to the Swedish National Bactériologie 
Laboratory since 1988. The decline in CT prevalence coincides with the 
introduction in Sweden (1988) of legislation concerning CT infections, requiring 
infected persons to undergo treatment and the tracing and treatment of their 
partners. However, this does not necessarily imply that the legislative measures 
alone are responsible for the observed decline. The C.trachomatis culture- 
positive prevalence found in the present study is identical with that found in a 
recent community-based study carried out in Sweden (Brännström et al. 1992). 
Considering that this population is dominated by university students our data 
may not be readily generalizable to dissimilar Swedish regions, thus studies of 
other regions are needed.

Paper II.
In view of the low isolation rate, the rate of Chlamydia seropositivity (24.6 
percent) was surprisingly high, indicating that the causative organism had dis
appeared in a substantial proportion of the cases. A positive culture reflects a 
current infection, whereas a positive serology could also reflect past infections.
In fact, of the 130 seropositive women, 51 had a history of CT and were thus 
intentionally treated along with their sexual contacts. Of the remaining sero
positive women, 74 were unaware of any earlier CT infection and the infection
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had disappeared spontaneously, without treatment. Of the seropositive women, 
39% had been treated. This could explain our findings that the reported 
complaint of vaginal discharge was strongly associated with a past CT infection 
but not with a present CT infection. It could be that in our study, there were too 
few women with a present CT infection, or that women with past CT infections 
were usually treated with antibiotics in contrast to women with present CT 
infections, and that this could influence the vaginal flora (Harrison et al. 1985). 
This argument is supported by our finding that women with a reported vaginal 
discharge have a lack of lactobacilli, indicating a disturbed vaginal flora.

Paper III.
In our study, HPV DNA virus infection was the most prevalent current infection 
(20%). Among sexually active women, 116/526 (22%) had an HPV infection, 
and the low prevalence of HPV infection among the sexually non-active women 
2/55 (4%) was consistent with the view that HPV is a sexually transmitted agent. 
It is difficult to compare the present HPV prevalence data with figures obtained 
in previous studies, owing to differences in the populations studied and the 
analytical methods used (Syrjänen et al. 1990). Most studies of HPV prevalence 
have been performed on women with cervical neoplasia (Bosch et al. 1992), 
women visiting STD clinics (Horn et al. 1991) or centers for contraceptive 
counseling (Persson et al. 1991). There have been only a few population-based 
studies of women aged 19 to 25 years, which are the peak incidence years for 
HPV infection (Oriel 1990). Previously, methods of virus identification were 
based on hybridization techniques, but in most recent studies, PCR techniques 
have been used, as they are generally considered to be sensitive and specific 
(Bauer et al. 1991). Kjaer and coworkers (1993), using a type specific PCR, 
found the prevalence of HPV infection to be almost 40% among Danish women 
aged 20 to 39 years and living in a low-risk area for cervical cancer. Of Dutch 
women aged 20-24 years, who consulted at an outpatient clinic of a city general 
hospital or their general practitioner, 20-25% were found to be HPV- positive by 
means of PCR using general primers (Melkert et al. 1993). Women with a 
median age of 22 years attending the University Health Service at the University 
of California, were HPV-positive at the cervix or the vulva in 46% of cases (Ley 
et al. 1991). The HPV prevalence (20%) obtained by us with a two-step general 
PCR technique (Evander et al. 1992) is among the lowest prevalences obtained 
with a PCR technique, and in all likelihood reflects the population-based design 
of our study.

Paper V.
We found an HSV-2 seroprevalence of 6.6%, a figure lower than that obtained in 
most other studies of women in these age groups. However, most serologic 
surveys have been based on clinical series, such as STD-clinic populations, or 
pregnant women (Cunningham et al. 1993, Corey 1994), where seroprevalences
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tend to be higher. Seroprevalences also tend to be higher in urban areas as noted 
in two Swedish studies from Stockholm, where the prevalences were 22% 
(Christenson et al. 1992) and 33% (Forsgren 1990), as compared to 8% 
(Löwhagen et al 1990) and 12% (Persson et al. 1995) in populations from 
smaller cities. Owing to the population-based design of the present study, a 
seroprevalence of 6.6% in our series is in good accord with that of a British 
study (Cowan et al. 1994), where the seroprevalence was 7.6% among blood 
donors. We found only 17% of women seropositive for HSV-2 to be aware of 
having had a previous genital herpes infection. This is somewhat lower than the 
figure of about 30% reported from a university clinic in Seattle (Koutsky et al.
1990) and from private obstetric practices in Los Angeles (Frenkel et al. 1993), 
but is consistent with the general view that the majority of HSV-2 infections are 
asymptomatic or unrecognised (Corey 1994).

Factors influencing contraction of a sexually transmitted disease
The pattern of risk factors differed between STDs.

Paper II.
We found young age at first coitus to be an independent risk factor for 
Chlamydial seropositivity, i.e., among women with a sexual debut before age 15, 
the odds ratio for seroprevalence was twice that of women with a debut at age 18 
or later. There were no significant relationships between age and seropositivity, 
but in the final model, the adjusted odds ratios indicate that the prevalence of 
seropositivity decreases with age. No other combined culture and seroepide- 
miological population-based studies are available, but culture-verified preva
lences are usually highest among adolescents and steadily decline with age 
(Hook et al. 1992). A consequence of such a pattern of prevalence might be that 
every sexual encounter at a young age carries a higher risk of CT transmission. 
As the C. trachomatis frequency decreases with increasing age, the risk of 
exposure decreases as well. It is unclear whether this decreasing prevalence is 
due to the development of immunity, or to changing susceptibility for other 
reasons (e.g., an age-related change in the size of the cervical ectopia). A greater 
number of life- time male sex partners was highly and independently correlated 
with the presence of chlamydial antibodies, a finding in accord with most 
previous studies (McCormack et al. 1985, Weström et al. 1989). The odds ratio 
for seropositivity was more than six times greater among women with more than 
five lifetime sexual partners, than among monogamous women, and the trend of 
increasing seroprevalence with increasing numbers of sexual partners was 
manifest in all age groups. Chlamydia trachomatis is a common cause of pelvic 
inflammatory disease, and a chlamydial pelvic inflammatory disease can be 
clinically mild or even remain unnoticed (Weström et al. 1989, Weström 1994). 
In this study, a reported pelvic inflammatory disease was inde-pendently
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correlated with the presence of chlamydial antibodies, a finding in accord with 
previous studies (Trehame et al. 1979). Walters and coworkers found histologic 
evidence of salpingitis in association with the presence of chlamydial antibody 
(Walters et al. 1988), and in other seroepidemiologic studies, relationships have 
been found between tubal factor infertility and prior chlamydial infection (Cates 
1984). These findings, and those of the present study, underline the importance 
of measuring chlamydial antibodies in cases of female infertility (Rice et al.
1991).
In multivariate logistic regression analysis, only a history of therapeutic abortion 
could be considered an independent factor. In Sweden, a woman has the right to 
therapeutic abortion during the first 18 weeks of pregnancy, though most such 
abortions are performed during the first trimester. During a therapeutic abortion, 
the cervix is forcibly dilated and the uterine cavity curetted. As CT infections in 
women are often asymptomatic (Walters et al. 1988), the organism might be 
present in the cervical epithelium, and the infection activated at operation and 
introduced to the immune system through the damaged tissues. This activation of 
infection could be avoided by routine culture and treatment before such surgical 
procedures.

Paper III.
In the present study, not only did we find a strong correlation between the 
lifetime number of sex partners and the prevalence of HPV DNA, but in 
multivariate analysis this factor could explain all correlations with other putative 
risk factors found in univariate analysis. Visible warts are generally associated 
with multiple sexual partners (Daling et al. 1986), but studies where correlations 
have been sought between subclinical genital HPV infection (as determined by 
HPV DNA detection) and the lifetime number of sexual partners have yielded 
conflicting results. Neither in a population-based study from Denmark and 
Greenland (Kjaer et al. 1993), nor in a study from Latin America (Villa et al.
1989), was correlation found between HPV infection and the lifetime number of 
sexual partners, though studies of adolescent (Moscicki et al. 1990) and young 
women (Ley et al. 1991) have shown the risk of HPV infection to increase with 
increasing number of sexual partners.

Paper V.
Seroprevalence increased with increasing age, a finding to be expected in view 
of the chronicity of HSV type 2, and in accord with most national and 
international studies (Ades et al. 1989, Nahmias et al. 1990, Löwhagen et al.
1990). In the crude analysis, there was a significant trend of increasing HSV-2 
seroprevalence with increasing number of male sexual partners, a finding also 
consistent with those of most previous studies (Frenkel et al. 1993). In the 
present study, however, a greater number of sexual partners was also associated 
with an early sexual debut, and in multivariate analysis the impact of the lifetime
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number of male sexual partners on HSV-2 seroprevalence could be explained by 
its relationship with an early sexual debut. This was reflected by the observation 
that among women with a late debut, seroprevalence was independent of the 
lifetime number of sexual partners. Many studies have shown early age at first 
coitus to be associated with HSV-2 infection in crude analyses (Stavraky et al. 
1983, Brown et al. 1987, Frenkel et al. 1993), but to the best of our knowledge 
the present study is the first to show that this factor may be inde- pendent of the 
lifetime number of sexual partners. A behavioural explanation of this 
phenomenon might be that women who start their sexual activity at a very young 
age tend to have more high-risk partners who are more likely to be HSV-2 
infected. With regard to possible biological determinants, it has been suggested 
that immaturity of the female genitalia, notably cervical ectopy, might explain 
young women’s susceptibility to other STDs (Soares et al. 1990, Oriel 1990). 
This suggestion derives support from our finding that the correlation between a 
past CT infection, as measured by the presence of chlamydial antibodies, and a 
past HSV-2 infection, disappeared after adjustment for age at first coitus. In the 
present study we found a reported spontaneous abortion to be independently 
correlated with the presence of HSV-2 antibodies, indicating that the virus might 
be involved in spontaneous abortions in young women. A previous HSV-1 
infection might to some extent protect against a subsequent HSV-2 infection 
(Corey et al. 1983, Koutsky et al. 1990), although the protective effect of a 
previous HSV-2 infection against an HSV-1 infection is considered to be more 
pronounced (Nahmias et al. 1990). In a surveillance study of a cohort of young 
women in Sweden, HSV-1 seroprevalence was 23% for the 15-year-olds, and 
increased during the following years to 36% at age 18 (Christenson et al. 1992). 
This should mean that in a younger woman, the result of an HSV-2 infection is 
more likely to be a primary infection which is potentially more dangerous, 
especially to pregnant women in view of the risk of transmission to the fetus 
(Hutto et al. 1987). The greater risk of HSV-2 infection among very young 
women, as indicated in this study, is of special importance in view of reports 
indicating individuals with antibodies to HSV-2 are at increased risk of human 
immunodeficiency virus infection (Holmberg et al. 1988, Horn et al. 1991).

Paper VI.
In the univariate analysis, age, lifetime number of male partners, coitus on first 
date, inconsistent use of condom, consumption of more than 3 bottles of wine 
per month and smoking are associated with a reported history of STD. However, 
when subjected to a multiple logistic regression analysis, only the lifetime 
number of partners and coitus on first date emerged as independent factors. The 
lifetime number of male sex partners is a wellknown risk factor for STD as has 
been shown in previous studies (McDonald et al. 1990), and in our population- 
based study. The independent role of the risk-factor of coitus on first date has, to
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the best of our knowledge, never been shown before. Tanfer (1994) found that 
the proportion of adults who reported a previous STD was three times higher 
among women who had engaged in unplanned sex with a new partner than 
among others, but no correction was made for the lifetime number of partners, a 
factor one would assume to be greatly related to unplanned sex. Coitus on first 
date was, in this study, independently associated with STD, even after a 
correction for the lifetime number of partners. One explanation for this 
independent role might be that having coitus on the first date also means having 
sex with partners who have risky sexual behaviour, and are thus more likely to 
be infected with a STD. This is indicated in a recent Swedish study where people 
with high-risk sexual behaviour pattern often met other individuals with a similar 
behaviour pattern (Giesecke et al. 1992). A number of studies have shown that 
people are more likely to become infected with an STD, including HIV, due to 
the sexual behaviour of their partners (Friedman et al. 1987, Centers for Disease 
Control 1991).

How to prevent the spread of STDs?
In Sweden, there is a law for the control of STDs (the Control of Infectious 
Diseases Law), in which C.trachomatis is included. The law entitles every Swede 
the right to information, free examinations, free treatment and partner follow-up 
in order to further prevent the spread of the infection. The incidence of many 
STDs in Sweden has been successfully reduced, for example, the transmission of 
gonorrhoea and syfilis has almost ceased to occur in this country (Danielsson 
1990, Aral et al. 1991). HIV has not yet spread to the extent that was initially 
feared. Although CT infections have declined, the frequency remains high. Many 
STDs can not be cured (HPV and HSV-2), and epidemiological measures to 
control them include treatment for elimination of CT infection. The spread of 
infection can only be stopped by each individual taking responsibility for her/his 
own behaviour, both by protecting herself/himself against infection and by 
protecting her/his partner. This study is a good example on women taking 
responsibilty for themself and their partners by voluntary participation. As sexual 
behaviour is a private matter, public preventive measures have to be based on 
voluntary participation, respect for the rights and integrity of the individual and 
based on a relationship of trust. To promote safer sexual behaviour by means of 
information, communication and education, we have in Sweden a network of 
clinics for contraceptive counselling at no charge (Persson et al. 1991), early 
disease detection, and to provide information about STD and advice on 
protection from STDs, which is crucial to STD intervention strategies. Many 
studies in Sweden have found that young people have a good knowledge about 
STDs, and that the best way of avoiding an STD is to use a condom when having 
intercourse (Tydén et al. 1991, Andersson-Ellström et al. 1991, Persson et al.
1992). But there is a dichotomy between knowledge and practice (Andersson- 
Ellström et al. 1996). Most notable is the lack of perception among university
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students of their own risk of contracting STDs (Tydén et al. 1991). Teenagers in 
the U.K. also underestimate their personal risk of contracting an STD (Mellanby 
et al. 1992). In the U.S.A., Kegeles et al. (1989) found that an increasing belief 
in the preventive effects of condoms was not associated with an increased 
motivation to use them. Another study found a pattern of decreasing condom use 
with an increasing number of sexual partners, especially for white students 
(Richter et al. 1993). In college women in the U.S.A., DeBuono et al. (1990) 
found that the use of condoms has increased from 1975 (6%) to 1989 (25%). In 
the U.K., Evans et al. (1995) found that increasing condom use with regular 
partners correlated with decreasing incidence of Gonorrhoea, Chlamydia 
infection and Trichomonasis, but increased condom use with non-regular 
partners did not show this trend. Upchurch et al. (1992) found that the number of 
lifetime sexual partners to be the most significant predictor of condom use for 
men, whereas age was the most significant variable for women. A study in the 
U.S.A. found that alcohol consumption increases the odds of sexual risk 
behaviour by a factor of 2 to 3 (Andersson et al. 1992). Finally Hawkes et al. 
(1995), reported from a genitourinary medicine clinic, that 25% of participants 
reported a new sexual partner during their most recent trip abroad. Two-thirds 
never or inconsistently used condoms with these new partners.

Suggestions for future research
It will always be neccesary to monitor the epidemiological situation of STDs, 
and to study changes in sexual behaviour and attitudes to sexuality. We also need 
more knowledge about sexual behaviour and attitudes among men, for most 
studies have been done on women. There is also a need for more qualitative 
research on sexual behaviour among women and men, to understand why there is 
a dicotomy between knowledge and behaviour toward sexuality, and between 
mens' and womens' attitudes toward condom use. We need to understand more 
fully what happens when men and women meet, if we want to find a better way 
to prevent STD. For example, what does alcohol mean for sexuality, in men and 
women? Who decides what form of contraception to use, if the woman do not 
have oral contraceptives? Is trust or neglect the predominant reasons to chose or 
not to chose the condoms? We need to develop better methods for discussing 
risk factors and risk situations with patients, with the aim to lower their risk of 
contracting an STD.
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CONCLUSIONS

I. In this population-based study of healthy young women, we found that one out 
of four had some kind of lower genital tract complaint. Itching was the most 
commonly reported symptom, and was associated with pseudohyphae and 
acetowhite patches. Reported vaginal discharge and soreness were associated 
with a history of past C.trachomatis infection and signs of a disturbed vaginal 
flora.

II. In our culture and seroepidemiologic study of four age cohorts of young 
women, predominantly students, the prevalence of culture-verified C. 
trachomatis infections was low (3%), whereas the seropositivity rate was 25 
percent. Of the seropositive women, 57% were unaware of an earlier Chlamydia 
infection. Age at first coitus, lifetime number of male sex partners, and a 
reported history of pelvic inflammatory disease or therapeutic abortion were 
independent risk factors for C. trachomatis seropositivity, whereas the choice of 
contraceptive method was not.

III. The present findings suggest HPV infection to be common (22%) among 
young, sexually active Swedish women. Eighty-four percent of the women were 
unaware of current infection. The only independent risk factor identified for 
HPV infection was related to sexual behavior, the lifetime number of male sex 
partners.

IV. Acetowhitening of the cervix and vulva had low sensitivity as a predictor of 
HPV infections as determined by PCR.

V. In this population-based study, we found that 6.6% of the women were 
serologically positive for HSV-2, while 83% of these positive women were 
unaware of having had a previous genital herpes infection. A major risk factor 
for HSV-2 infection in women is early age at first coitus and the fact that these 
infections are often asymptomatic. The data suggest that a relationship exists 
between prior HSV-2 infection and spontaneous abortion, but this would require 
confirmation by subsequent research.

VI. In this population-based study of young women, almost one out of four 
reported a previous STD. After adjustments for all related factors, in a 
multivariate logistical regression analysis, only two factors were independently 
associated with report of an STD, i.e. the lifetime number of sex partners and 
practicing coitus on the first date.
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