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Abstract

Objective: To investigate Chlamydia trachomatis (Ct) epidemiology among 5829 women 18 to 25 years old, in Costa Rica.

Methods: Data are from a community-based human papillomavirus 16/18 vaccine trial. Before randomization, eligible women who reported previous sexual activity were interviewed and tested for Ct DNA by Hybrid Capture 2 and polymerase chain reaction-based genotyping. Multivariate models were developed.

Results: Overall prevalence was 14.2% (95% confidence interval, 13.3–15.1). Among Ct genotypes, serovar E was the most common (4.3%), followed by serovar F (3.0%), serovar D/Da (2.9%), and serovar I/Ia (2.1%).

Ct increased with lifetime sexual partners of the women, and among women with 1 lifetime partner, with sexual partners of the partner. Current intrauterine device users had an increase in Ct detection [odds ratio (OR) 1.6, 1.1–2.5] but hormonal contraceptives or condom users did not. Miscarriages were associated with a reduction in Ct detection (OR 0.7, 0.5–1.0) while current regular smoking increased it (OR 1.7, 1.2–2.5).

Vaginal discharge, reactive changes, ASCUS or LSIL and moderate to severe inflammation in the cytology were significantly more common among Ct positive women (P <0.001). Gonorrhea prevalence was 0.8%, and it was, as other STIs, highly correlated with Ct detection.

Conclusions: This is a high-prevalence population where we confirmed the strong link between Ct and sexual behavior of women and their partners. The establishment of a screening program in the age group included in this study should be considered. More studies are needed in developing countries to further investigate the role of intrauterine devices and the lack of protection by condoms, in addition to the interplay between Ct and other STIs, ectopy, inflammation, and epithelial abnormalities.

CHLAMYDIA TRACHOMATIS (CT) IS THE MOST common bacterial STI. Worldwide, this intracellular, Gram-negative bacterium produces around 92 million new genital infections.1

Ct infects endocervical epithelium and produces urogenital infections, which are asymptomatic in 70% to 90% of women and 50% of men, and persist months to years. Manifestations in women include dysuria, discharge, bleeding, abdominal discomfort, and cervical ectopy or friability; in men, urethral discharge or pruritus and dysuria.2,3

Serious consequences include pelvic inflammatory disease when infection ascends to the uterus, tubes, or ovaries. Resulting tissue scarring causes infertility, pelvic pain, and risk of ectopic pregnancy. Ct during pregnancy causes chorioamnionitis, premature membrane rupture and delivery, and early pregnancy loss. Neonatal infection includes neonatal conjunctivitis and pneumonia.4 Genital infection is a possible cervical cancer cofactor,5 and can facilitate transmission of human immunodeficiency virus.6

Ct prevalence is highest in women aged ≤24 years.7,8 Risk factors for infection include having new or multiple sexual partners, history of previous STIs and being unmarried.4,9,10 Some studies have suggested that cervical ectopy, oral contraceptive use, or intrauterine devices (IUD) may also play a role.11–14 Consistent and correct use of condoms is at least partially protective,15,16 and male circumcision could play a role in reduction of risk.17 However, few studies have investigated in detail the role of male sexual behavior in the risk of female acquisition of Ct infection.

Public health measures for prevention, early diagnosis, and treatment to prevent complications require epidemiologic data. However, there is very limited information about the epidemiology of Ct infection in developing countries. A study performed in 10 areas including countries from Latin America,8 reported the highest prevalence among women 15 to 24 years old in Colombia (7.2%), while the third was in Argentina (5.4%). In the US-Mexico border, Baldwin et al.18 reported a prevalence of 14% (Hybrid capture 2, HC2), while in Honduras, among women 18 to 35 years old; the prevalence was 6% (ELISA-immunofluorescence).19

In Costa Rica (CR), a population-based study evaluated Ct seroepidemiology among women 25 to 59 years, seroprevalence was 56.1%, and increased with sexual partners.20 However, serology represents past exposure and cross-reacts with C. pneumoniae.

In the United States, annual screening is recommended for sexually active women ≤24 years.10 In CR, despite universal health care, no screening has been implemented, partly as a result of lack of knowledge about the epidemiology of this asymptomatic but potentially serious infection.

We are conducting a community based trial of an human papillomavirus (HPV) vaccine in CR, among 7466 young women. At enrollment, we tested all sexually experienced women for Ct using the HC2 test (Digene Corp) to provide a benefit to participants and to study in detail the epidemiology and some clinical manifestations of Ct. Additionally we determined serovars using a polymerase chain reaction (PCR)-based detection and genotyping assay (Ct-DT),21 providing unique opportunities to describe genotypes in this population and evaluate whether genotype-specific associations exist which may provide guidance for future prevention strategies (e.g., screening or vaccination).
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Materials and Methods

Study Population

We included women 18 to 25 years who had initiated sexual activity at enrollment into a community-based trial investigating efficacy of an HPV16/18 vaccine to prevent cervical neoplasia in Guanacaste and Puntarenas, CR. Women were identified through a population census performed for the study. Potential participants were invited via personally delivered appointments to study clinics.22

Participants presented their ID, signed informed consent and were interviewed. A medical history and physical examination were performed, including pelvic examination for sexually experienced women (see below). To be eligible, physicians verified that they were not hysterectomized, pregnant or lactating, were mentally competent, in good general health, willing to use contraception and not moving for 6 months. Women excluded had histories of chronic or immunodeficiency conditions and history of vaccination against or known history of hepatitis A. A total of 7466 women, approximately 30% of the census agreed and fulfilled inclusion criteria. Women enrolled randomly received candidate vaccine against HPV 16/18 or hepatitis A control vaccine. Protocols were approved by the institutional review boards of INCIENSA and the US NCI.
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Data and Specimen Collection

Extensively trained female interviewed participants in private settings about sociodemographic, sexual and reproductive history, contraceptives, and smoking. Women reporting one lifetime sexual partner were asked about their partner's characteristics because in this group the evaluation of male characteristics that may determine Ct infection is more feasible, given the complexity of analyzing behavior of multiple partners.

The pelvic examination included evaluation of the external genitalia, vagina, and cervix. After visualizing the cervix, the transformation zone was described and discharge, warts, and any abnormalities were documented. Exfoliated cervical cells were collected using a Cervex brush (Rovers Medical Devices BV, Netherlands). The long bristles were inserted in the os, the brush was rotated 5 times and introduced into vials containing 20 mL of PreservCyt solution (Cytyc, Marlborough), where cells were rinsed vigorously. Samples were transported at approximately 20°C to the laboratory, where two 0.5 mL aliquots were drawn using PCR safe procedures. ThinPrep slides were then prepared for cytology, and the remaining solution was sent for HPV, Ct and Neisseria gonorrhoeae (GC) testing by HC2 (University of CR).

The cytology slides were screened sequentially by 2 cytotechnologists and interpreted by 1 cytopathologist who also reported the presence of infections.

Participants with Ct received counseling and treatment with 1 g Azithromycin for them and their partner(s). Treatment efficacy was confirmed at the next visit.

All study procedures were conducted by staff specifically hired and extensively trained for the trial, according to Good Clinical Practices and using detailed standard operating procedures in accordance with the study protocol.
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Ct Testing by HC2-CT/GC and HC2-CT

Both HC2-CT/GC and HC2-CT are FDA-approved tests. It is a nucleic acid hybridization assay with signal amplification that combines antibody capture of DNA and RNA probe hybrids and chemiluminescent signal detection. Testing was done according to manufacturer's instructions. All samples were first tested by a combined HC2 CT/GC DNA test, which contains a probe cocktail mixture complementary to approximately 39,300 base-pair (4%) of the Ct genomic DNA and 7500 bp or 100% of the cryptic plasmid; and 9700 base-pair (0.5%) of the GC genomic DNA and 4200 bp or 100% of the cryptic plasmid. This is a qualitative test, specimens with relative light units/cutoff (RLU/CO) value <1.00 indicate the absence of Ct and GC DNA or their presence in levels below the detection limit of the assay. Specimens with an RLU/CO value ≥1.00 were further tested by HC2 CT and GC specific tests to identify the organism(s) present in each sample.
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Ct Genotyping

Serovars were determined on all HC2-CT positive specimens and an 8% random sample of HC2-CT/GC negatives, using Ct-DT genotyping.21 Briefly, total DNA was isolated from PreservCyt aliquots, and eluted in water. Extraction runs contained positive and negative controls. The Ct PCR primer set was used on extracted DNA to amplify all serovars available in GeneBank. This multiplex primer set amplifies a fragment of 241 bp from the cryptic plasmid and a fragment of 160/157 bp from the Variable Region 2 of the omp1 gene.

Reverse primers containing a biotin label at the 5′ end enabled capture of the reverse strand onto streptavidin coated plates. Captured amplimers were denatured by alkaline treatment, and detected by a defined cocktail of digoxigenin-labeled probes. This Ct DNA enzyme immunoassay provides optical density values. Each DNA enzyme immunoassay experiment contains positive, borderline-positive and negative controls and a PCR-positive control. It detects all serovars, subserovars, and genovariants in GeneBank but cannot differentiate between serovars. Borderline samples were considered positive.

The same amplimers used to detect Ct-positive samples were analyzed to differentiate Ct serovars by reverse hybridization (RHA) on a line probe assay, with probes for the cryptic plasmid, 3 different Ct serogroups (B, C, and Intermediate), for the 14 probes that hybridizes 19 serovars (A, B/Ba, C, D/Da, E, F, G/Ga, H, I/Ia, J, K, L1, L2/L2a, and L3). One extra probe was added to detect a genovariant of serovar J that otherwise remains undetected. Each RHA-run contained a negative and a positive control.
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Statistical Analysis

Of the 7466 women, we excluded 1595 without pelvic examination (1592 virgins, 3 examinations not possible). We further excluded 42 (0.7%) with insufficient sample. Of the 5829 Ct results, 140 were tested using samples collected a few weeks after enrollment, given insufficient volume. These had similar Ct positivity and were included.

We calculated prevalence of Ct by HC2 and 95% confidence intervals (CI) using standard methods. To study women's characteristics associated with Ct infection we calculated age—and lifetime number of sexual partner—adjusted odds ratios (ORs) and 95% CI using unconditional logistic regression. A multivariate model was developed including the variables associated with Ct in this study (age, education, marital status, lifetime sexual partners, IUD, history of miscarriage, smoking, and cervical ectopy-cervicitis). We also included use of condoms (never, past, and in last 30 days) given its anticipated reduction in Ct infection. Another multivariate model restricted to women reporting 1 lifetime sexual partner was prepared including the same variables mentioned above plus the lifetime partners of the partner.

We considered ectopy as a possible risk factor because it can facilitate Ct infection. As we evaluated ectopy by visual inspection, it can be confounded by cervicitis (which can be a Ct manifestation), therefore we labeled it as ectopy-cervicitis, this is important for the interpretation of the results.

We assessed dose response associations by treating ordinal variables as continuous assuming a linear trend in the models (Ptrend).

Clinical findings found at the pelvic examination (vaginal discharge, location of transformation zone) or in cytology (squamous diagnosis and degree of inflammation) are presented as a comparison of the percent of women with the characteristic among Ct positive and Ct negative women; a Pearson χ2 test was done to define statistical significance of the difference between positive and negative women.

To evaluate the association of other cervico-vaginal infections with Ct infection, crude ORs and 95% CI were calculated using unconditional logistic regression.

We also considered genotype-specific associations. Since agreement between HC2 Ct and Ct-DT test was excellent,23 all HC2 Ct negative specimens, not tested by the Ct-DT assay were considered negative. We reanalyzed data at the level of the most common genotypes (serovar D/Da, E, F, and I/Ia) using multivariate logistic regression to identify factors associated with specific Ct genotype infection.

All analyses were carried out using Stata/SE version 8.1.
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Results

Characteristics of Women

Median age was 21 years old, 68% had over 7 school years and 15% some university education, 52% were married, 44% single, and 3% divorced, separated, or widowed. Median age of sexual debut was 17 years old and 42% reported one lifetime sexual partner. Sixty percent had been pregnant and 8.8% reported 1 or more miscarriages, 53% currently used oral contraceptives, 20% condoms, and 2.6% an IUD in the last month. Only 16% reported ever having smoked. Among women reporting one lifetime partner, 22% reported their partner had never had other partners.
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Prevalence of Ct Infection

Overall prevalence was 14.2% (95% CI, 13.3–15.1), peaked at age 20 to 21 (15.5%) and declined slightly with age (Table 1).

[image: Table 1]TABLE 1. Association of Chlamydia trachomatis Infection With Demographic and Sexual Behavior Characteristics
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Women's Characteristics and Ct Infection

Women with ≥12 years of education had a slightly higher adjusted OR for Ct detection (OR, 1.4, 95% CI, 1.1–1.7). Compared with married women; divorced, separated, widowed, and single women were more likely to have Ct infection. Age at sexual debut, years of sexual activity, and frequency of intercourse were not associated with Ct after adjustment for sexual partners.

The strongest association was with increasing number of lifetime sexual partners. Women reporting 2 sexual partners had a 2-fold increase and those with 3 or more had 3-fold increase in Ct detection compared with women with only 1 partner (P for trend <0.001). Age at first menses, phase of menstrual cycle, frequency of menses, and days since last sexual intercourse were not associated with Ct detection (data not shown).

Ct detection was not associated with oral contraceptives or injectable contraceptive use (Table 2). Current IUD users had a 60% increase in Ct detection. Ever use of condoms, use in the last month, and consistency of use were not associated with infection.

[image: Table 2]TABLE 2. Association of Chlamydia trachomatis Infection With Reproductive History, Contraceptive Use, Smoking Behavior, and Location of Transformation Zone Characteristics



Pregnancies did not increase Ct detection, but women with miscarriages had a 30% lower detection. Self-reported histories of STIs did not increase Ct detection. Current smokers had a higher Ct detection than never smokers, particularly if they smoked regularly. Compared with women who had no visible transformation zone, an increase in Ct detection was seen with increasing degree of cervical ectopy-cervicitis, with a 2-fold detection among those with extensive ectopy-cervicitis.
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Multivariate Models of Female Characteristics

In the multivariate model including all the variables associated in the age- and sexual partners-adjusted model, all the variables that were significant remained associated with Ct detection (Table 3).

[image: Table 3]TABLE 3. Multivariate Model Including Main Variables Associated With Chlamydia trachomatis Infection



In analyses restricted to women reporting one lifetime sexual partner, including all female variables of the multivariate model, with additional adjustment for sexual partners of the male, the associations with marital status, IUD use, miscarriage, and smoking were not present (Table 4). Women with a partner with 4 to 6 partners had a 2-fold increase of Ct infection compared with women whose partners had only one lifetime partner, but those with partners with 7 or more partners had an OR of 1.0. After adjustment for number of partners of the partner, other male characteristics evaluated were not associated with Ct detection (age, education, living with the woman, and smoking).

[image: Table 4]TABLE 4. Multivariate Model Including Main Variables Associated With Chlamydia trachomatis Infection Among Women Reporting One Lifetime Sexual Partner
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Clinical Findings Among Women With and Without Ct Infection

Table 5 presents the prevalence of clinical and cytologic findings among Ct positive and Ct negative women. Vaginal discharge was significantly more common among Ct positive women (20.7% vs. 15.2%, P <0.001). Minor grade cytologic abnormalities were much more common among Ct positive women (P <0.001), particularly reactive changes (74.2% vs. 63.0%), as was moderate or severe inflammation (61.7% vs. 41.4%, P <0.001).

[image: Table 5]TABLE 5. Clinical Findings at Pelvic Exam and Cytology Among Chlamydia trachomatis Positive And Negative Women
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STIs Correlated With Ct Infection

Detection of high-risk HPV by HC2 was associated with 90% increase in Ct (Table 6). Prevalence of GC infection detected by HC2 in this population was 0.8% (95% CI, 0.6–1.1) and 78% of infected women also had Ct infection. Detection of GC was associated with a 21-fold increase in Ct detection.

[image: Table 6]TABLE 6. C. trachomatis and Coinfection With Other Organisms



Although cytology is not accurate for cervical infections, evidence of herpes, trichomonas, cocobacilli, and gardnerella were associated with Ct detection, but candida was not.
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Analysis of Ct Genotypes

Our ancillary analysis of Ct genotypes showed serovar E to be the most common type (4.3%, 30.1% of Ct positive), followed by serovar F (3.0%, 20.6% of Ct positive), serovar D/Da (2.9%, 20.4% of Ct positive), and serovar I/Ia (2.1%,15.0% of Ct positive). Serovars B/Ba, G/Ga, H, J, and K were found in less than 1% of the samples. Serovars rarely found to infect the cervix (A, C, L1, L2/L2a, and L3) were not detected. When we examined associations of the most common serovars (E, F, D/Da, and I/Ia) with risk factors, we did not observe any statistically significant effect modification by serovar, in other words, each of the Ct genotypes displayed the same associations with the variables under study (data not shown).
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Discussion

To our knowledge, this is the largest study in young women in a developing country and the first reporting community-based data on prevalence of Ct using HC2.

Our results indicate that this is a very high-risk area for Ct infection (14.2%), higher than other population-based studies8 and similar to that observed in high-risk populations or sexually transmitted disease clinics.18,24,25 The high prevalence in our study is consistent with high prevalence of HPV (approximately 50%) and other STIs. Different Ct detection assays may partially explain prevalence differences between studies, but we confirmed our results using the new Ct-DT assay.23 High prevalence could also be partially explained by selection bias resulting in a sample at higher risk of STIs than the general population (see below).

We confirmed strong associations with sexual behavior of women, both through variables that assess it indirectly (e.g., marital status) and directly (e.g., lifetime number of sexual partners), with a significant trend of increasing Ct detection with increasing number of sexual partners.

We found a nearly 2-fold increase in Ct detection among current users of IUD; but it was not evident among women reporting 1 lifetime partner after adjusting for male sexual behavior. IUD use has been associated with pelvic inflammatory disease, through contamination of the uterine cavity during insertion.26–28 Several authors have reported increases in genital infections and bacterial vaginosis,14,29,30 but there is controversy over whether IUDs lower host resistance to infections.31,32

Condoms were not protective, contradicting some reports mainly from developed countries, although lack of association has been also reported [reviewed in Ref. 15]. This is possibly related to nonuse or inconsistent use of condoms during each sexual intercourse, or improper ascertainment. This finding might imply that in high-prevalence areas, condoms are less effective unless used perfectly with all partners, pointing to the need of education about the correct use of condoms for STI prevention.

Current but not former smoking was associated with Ct detection, but the association disappeared among women reporting 1 lifetime partner adjusting for male sexual behavior. An effect of smoking is not entirely implausible, and some studies have demonstrated immunosuppressive effects in the cervix of smokers,33,34 but our findings seem to be the result of residual confounding.

Ct increased with increasing cervical ectopy-cervicitis, as reported by others.13 Ct infects the endocervical tissue, which is more exposed when there is ectopy. Hence ectopy can facilitate infection but can also make Ct more detectable. Alternatively, Ct can induce cervicitis that can be interpreted as ectopy. We evaluated ectopy-cervicitis only by visual inspection, which may be inaccurate.35

As expected, Ct infection was associated with detection of other sexually transmitted infections. In particular, there was a strong correlation between detection of gonorrhea and Ct, with an OR of 21. The prevalence of GC (0.8%) is very similar to that reported in high-risk populations.8 The high frequency of coinfection with Ct may be explained by the sexual cotransmission of these organisms, and it has been suggested that some infections can facilitate acquisition of other infections36,37

Among monogamous women, number of sexual partners of the partners, as reported by the women, was strongly associated with Ct. Interestingly, the association went back to unity for women reporting partners with 6 or more female partners. Whether this is a spurious finding or is related to some unknown immunologic aspect of the infection in men is unknown.

In this analysis we had the unique opportunity to examine the epidemiology of Ct serovars and whether particular serovar(s) may be more “aggressive” than others or associated with a specific risk factor, but risk factors did not differ across the most prevalent genotypes examined.

This study was very large and community based, but participants were volunteers that had to meet several eligibility criteria including not being pregnant, using an acceptable contraceptive method, and being in good health. Therefore, our group may not be free of selection bias, and we may have selected a group at higher risk than the general population, although it is difficult to speculate about the possible direction of bias without additional information. Another limitation of this study is that it is cross-sectional and hence causality or temporality with certain characteristics cannot be established. We had the opportunity to evaluate male sexual behavior in relation to risk of Ct infection. However, this analysis was restricted to women with 1 lifetime partner and therefore it cannot be generalized to other groups.

In summary, our study of sexually transmitted Ct infection in a rural population in Costa Rica has uncovered one of the highest reported prevalences in the world and suggests the need to establish prevention, screening, and treatment programs in the study area.
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TABLE 4. Multivanate Model Including Main Variables
Associated With Chlamydia trachomatis Infection Among Women
Reporting One Lifetime Sexual Partner

C. trachomatis

Positivity
No. %
Women's Characteristics Tested" Positive OR' (95% Cl)
All women 2462 83
Age
18-19 760 87 1.0
20-21 632 81 07 (05-1.1)
22-23 602 91 09 (0.6-1.5)
24-25 468 68 06 (0.4-1.0)
Prena 0.186
Years of education
0-6 754 60 10
7-9 567 81 14 (0.9-23)
10-11 764 81 1.4 (0.9-29)
=12 377 135 26 (1.6-4.9)
i 0.001
Marital status
Married 1512 7.7 10
Divorced, separated, 43 116 13 (04-39)
widowed
Single 907 92 09 (06-1.4)
Use of IUD
Never 2360 84 1.0
In the past 52 39 06 (0.1-24)
Current (past month) 50 60 10 (03-32)
Pueena 0.690
Use of condom
Never 1108 7.7 10
In the past 905 82 09 (0.6-1.9)
Current (past month) 454 99 12 (08-1.9)
o 0519
Ever had a miscarriage
No 1278 82 10
Yes 128 63 1.1 (05-25)
Never pregnant 1056 86 1.1 (0.7-1.8)
Smoking status
Never smoked for =6 mo 2209 83 1.0
Former smoker 68 7.4 09 (03-22)
Current intermittent smoker 72 83 10 (04-23)
Current regular smoker 23 87 12 (03-52)
Location of transformation zone
Not visible 791 67 10
External os 97 7.5 12 (0.8-18)
Moderate ectopy-cervicitis 555 112 22 (1.4-35)
Extensive ectopy-cervicitis 179 106 20 (1.1-38)
Prena <0.001
Lifetime number of sexual
partners of partner
1 49 57 10
2 531 68 13 (0.8-22)
3 368 7.6 13 (0.7-2.9)
4 380 114 21 (1.3-35)
5 110 127 22 (1.1-45)
6 153 118 22 (12-42)
=7 184 54 10 (05-2.1)
Puena 0.020

OR, odds ratio; CI, confidence interval; IUD, intrauterine device.
‘Numbers vary because of missing values for some characteristics.
tAdjusted for all other variables in table.
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TABLE 6. C. trachomatis and Coinfection With Other Organisms

C. trachomatis
Positivity

No. % Crude
Women’s Characteristics Tested* Positive OR (95% Cl)

All women 5829
Hybrid capture results
HPV high-risk types’

Negative 3721 11.3 1.0

Positive 1961 19.8 1.9 (1.7-2.3)
Gonorrhea

Negative 5780 13.7 1.0

Positive 49 77.6 219 (11.1-42.9)

Cytology results

Candida

No 5460 14.4 1.0

Yes 369 1.1 0.7 (0.5-1.0)
Herpes

No 5824 14.2 1.0

Yes 5 40.0 40 (0.7-24.2)
Trichomonas

No 5784 13.9 1.0

Yes 45 46.7 5.4 (3.0-9.8)
Coccobacilli

No 5229 13.0 1.0

Yes 600 242 21 (1.7-2.6)
Gardnerella

No 5746 14.0 1.0

Yes 83 28.9 25 (1.5-4.0)

OR, odds ratio; Cl, confidence interval; HPV, human papillomavirus.
*Numbers vary because of missing values for some characteristics.
THPV high-risk types detected are: 16,18,31,33,35,39,45,51,52,
56,58,59.68.
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TABLE 3. Multivariate Model Including Main Variables
Associated With Chlamydia trachomatis Infection

Women's Characteristics OR* (95% Cl)
Age

18-19 1.0

20-21 1.0 (0.8-1.2)

22-23 0.9 (0.7-1.1)

24-25 0.7 (0.5-0.8)

Puena 0.003
Years of education

0-6 1.0

7-9 1.1 (0.9-1.4)

10-11 1.1 (0.9-1.3)

=12 1.3 (1.0-1.7)

Pena 0.156
Marital status

Married 1.0

Divorced, separated, widowed 13 (1.2-2.4)

Single 14 (1.2-1.7)
Lifetime number of sexual partners

1 1.0

2 1.9 (1.6-2.4)

8 3.7 (2.2-3.4)

4 2.9 (2.2-3.9)

5 3.1 (2.2-4.3)

=6 2.7 (1.9-3.9)

Priond <0.001
Use of IUD

Never 1.0

In the past 1.0 (0.6-1.5)

Current (past month) 1.6 (1.1-2.5)

Prena 0.068
Use of condom

Never 1.0

In the past 1.0 (0.8-1.1)

Current (past month) 1.1 (0.9-1.4)

Prrona 0.320
Ever had a miscarriage

No 1.0

Yes 0.7 (0.5-1.0)

Never pregnant 0.8 (0.7-1.0)
Smoking status

Never smoked for =6 mo 1.0

Former smoker 1.0 (0.7-1.3)

Current intermittent smoker 1.3 (1.0-1.7)

Current regular smoker 1.7 (1.2-2.5)
Location of transformation zone

Not visible 1.0

External os 1.5 (1.2-1.8)

Moderate ectopy/cervicitis 19 (1.5-2.3)

Extensive ectopy/cervicitis 20 (1.6-2.9)

Prrona <0.001

OR, odds ratio; Cl, confidence interval; IUD, intrauterine device.
*Adjusted for all other variables in table.
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TABLE 5. Clinical Findings at Pelvic Exam and Cytology Among
Chlamydia trachomatis Positive And Negative Women

Prevalence of

Clinical Finding
Ct Ct
No. Positive Negative  Pearson
Clinical Finding Tested* (N = 827) (N = 5002) P
All women 5829
Vaginal discharge
Yes 933 20.7 15.2 <0.001
Squamous diagnosis
Normal 1155 erg 21.9
Reactive changes 3747 74.2 63.0
ASC-US 282 6.4 4.6
LSIL 524 10.7 8.8
HSIL 94 1.0 1.7 <0.001
Cervical inflammation
Not present or mild 3249 38.3 58.6
Moderate 2040 43.3 33.6
Severe 540 18.4 7.8 <0.001

ASC-US, atypical squamous cells of undetermined significance;
LSIL, low grade squamous intraepithelial lesion; HSIL, high grade
squamous intraepithelial lesion.

*Numbers vary because of missing values for some characteristics.
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TABLE 1. Association of Chlamydia trachomatis Infection With

Demographic and Sexual Behavior Characteristics

C. trachomatis

Positivity
No. %
Women's Characteristics Tested' Positive OR* (95% Cl)
All women 5829 14.2
Age*
18-19 1504 145 1.0
20-21 1448 155 1.0 (0.8-1.2)
22-23 1494 144 09 (0.7-1.1)
24-25 1383 122 0.7 (05-09)
ol <0.001
Years of education
0-6 1844 129 1.0
7-9 1380 149 1.2 (1.0-14)
10-11 1708 139 1.1 (09-1.3)
=12 889 164 1.4 (1.1-17)
Pirend 0.023
Marital status
Married 3059 115 1.0
Divorced, separated, 199 226 17 (1.2-25)
widowed
Single 2564 168 13 (1.1-15)
Age at sexual debut
=18 1896 121 1.0
17 1108 147 1.1 (09-1.3)
16 981 144 1.0 (08-12)
15 1018 161 1.0 (08-13)
<15 821 157 09 (0.7-1.1)
[ 0.316
Years sexually active
=1 694 112 1.0
2-3 1441 133 1.0 (07-13)
4-5 1466 160 1.1 (08-15)
6-7 1108 141 1.0 (0.7-14)
8-9 721 157 11 (0.7-16)
=10 389 136 09 (0.6-1.4)
Bius 0970
Sexual intercourse, frequency
per month
=1 times 1088 144 1.0
24 1542 174 13 (1.0-16)
5-9 1281 135 1.0 (08-13)
10-13 1220 133 1.0 (08-13)
=14 653 107 08 (0.6-1.1)
[ 0.063
Lifetime number of sexual
partners
1 2462 83 1.0
2 1513 151 20 (1.6-25)
3 881 205 3.0 (2.4-3.)
4 397 214 31 (24-4.)
5 269 227 34 (25-4.7)
=6 287 209 31 (23-43)
P, <0.001

wrond

OR, odds ratio; Cl, confidence interval.

“Adjusted for age and lifetime number of sexual partners.

"Numbers vary because of missing values for some characteristics.
*Two women who were 17 yr old were included as 18, and 1 woman
who was 26 yr old was included as 25 yr old.
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TABLE 2. ~ Association of Chiamyadia trachomatis Infection With
Reproductive History, Contraceptive Use, Smoking Behavior, and
Location of Transformation Zone Characteristics

C. trachomatis
Positivi
No. %
Women's Characteristics ~ Tested* Positive OR'  (95% Cl)
All women 5829 14.2
Use of oral contraceptives
Never 1359 138 1.0
In the past 1356 142 10 (0.8-1. 2;
Current (past month) 3107 144 11 .

Prona
Use of injectable

contraceptives
Never 3463 144 10
In the past 1883 140 09
Current (past month) 476 139 09
vena
Use of IUD
Never 5494 141 10
In the past 177 130 09 (06-14)
Current (past month) 151 212 16 (11-29)
P 0071
Use of condom
Never 2007 134
In the past 2377 144
Current (past month) 1135 154
Prsona
Frequency of condom use
Never or rarely 2725 139
Sometimes 783 161
Most of the time 774 163
Always 1483 129
ens
Number of pregnancies
0 2305 138
1 2175 150
2 93 136
=3 406 136
vena
Ever had a miscarriage
No 3013 149 10
Yes 511 121 07 (05-09)
Never pregnant 2305 138 09 (0.7-1.0)
Ever had a STI*
No 5597 141 10
Yes 211 156 09 (06-13)

Smoking status

Never smoked for =6mo 4887 131 10
Former smoker 379 161 09 (0.7-13)
Current intermittent 404 21.3 13 (1.0-1.7)
smoker

Current regular smoker 152 257 17 (11-24)

Location of transformation

zone

Not visible 1901 109 10

External os 2178 144 14 (1.2-17)

Moderate 1306 169 18 (15-22)
ectopy-cervicitis

Extensive 444 191 20 (15-27)
ectopy-cervicitis

Piong <0.001

OR, odds ratio; CI, confidence interval; IUD, intrauterine device; STI,
sexually transmitted infection.
"Numbers vary because of missing values for some characteristics.
*Adjusted for age and lifetime number of sexual partners

*include genital warts, gonorrhea, herpes, syphilis or other.






