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Abstract
Background—Submission of self-obtained vaginal samples (SOVs) collected at home could
remove barriers that women face in getting tested for sexually transmitted infections (STIs).
Internet-recruitment of SOVs is highly acceptable.

Methods—Sexually active women ≥ 14 yr were recruited by an educational Internet program
www.iwantthekit.org (IWTK) which offered free testing for trichomonas as part of a panel, which
also offered testing for chlamydia and gonorrhea. Kits were ordered on-line, SOVs were sent via
U.S. mail to the laboratory, and tested by nucleic acid amplification tests (NAATs). Demographics
and sexual risk factors were accessed by questionnaires. Women called or were contacted to
receive their results.

Results—Of women requesting kits, 1525 (43%) returned swabs by mail. Sixty-one percent were
<25 yr, 52% were Black, and 80% were single. Vaginal discharge was reported by 44%,
prevalence for trichomonas was 10%, (10% for chlamydia, 1% for gonorrhea), and 18% had at
least one prevalent STI. Multivariate logistic regression demonstrated several significantly
associated risks factors: Black Race adjusted odds ratios (OR) 2.69; residence of Illinois OR 3.85;
not having health insurance OR 1.57; lack of a bachelor’s degree OR 5.53; having 2–15 partners
OR 1.60; having ≥16 partners in previous year OR 3.51; being bi-sexual OR 2.0; not always using
condoms OR 3.04; and having a partner who had a previous STI OR 1.71. Age was not associated
with trichomonas infection. All infected women were treated.

Conclusions—A high prevalence of trichomonas and high sexual risk factors were
demonstrated. Internet recruitment was a useful method of screening women for trichomonas
infection.
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Introduction
Trichomonas infections, caused by the parasite Trichomonas vaginalis (TV), are highly
prevalent sexually transmitted infections (STIs) worldwide, with estimates of 7–8 million
infections annually in the United States and 180 million globally1. As such, they represent
the most common curable STI in sexually active women2, 3. Trichomonas infections have
been associated with poor reproductive outcomes such as low birth weight (LBW) and
premature birth4, 5. In a cohort of over 13,000 women there was an attributable risk of
trichomonas associated with LBW in Blacks of 11% vs. 1.6% in Hispanics, and 1.5% in
Whites4. The National Health and Nutrition Examination Survey 2001–2004 (NHANES)
estimated that 3.1% of women in the United States have TV6. Miller et al. reported that
2.8% of women 18 to 26 years in the National Longitudinal Study of Adolescent Health
cohort were positive for trichomoniasis, with infections in black women ranging from 10.5%
to 13%7. Data from the National Health and Nutrition Examination Surveys, combining the
2001–2002 and 2003–2004 waves, demonstrated that TV was associated with other STIs
among women in the civilian, non-institutionalized U.S. population in a sample of 3,648
women, representing a weighted sample of the experience of 65,563,298 women between
the ages of 14 and 49 years8. The prevalence of trichomoniasis was 3.2% with over 80% of
cases being asymptomatic. Thus, better methods are needed to screen women for
trichomonas. Submission of self-obtained vaginal samples (SOVS) collected at home could
increase screening as well as remove barriers that women face in getting tested for STIs9, 10.
Internet-recruitment of women to provide such specimens has been shown to be highly
acceptable to women for testing of chlamydia and gonorrhea11. The purpose of this study
was to provide trichomonas screening for such Internet recruited SOVS, determine
prevalence, and to ascertain risk factors associated with trichomoniasis.

Methods
Sexually active women ≥ 14 yr were recruited by the Internet program www.iwantthekit.org
(IWTK) which was educational for STIs and offered free testing from home-collected
vaginal samples for trichomonas, chlamydia, and gonorrhea. The study was approved by the
Institutional Review Board and written consent was obtained from the women. Kits were
supplied free of charge by ordering from the website. It was possible to also obtain a kit by a
toll free phone call. Swab samples were sent in a dry state in pre-addressed postage-paid
mailers via U.S. mail directly to the testing laboratory. This program was active in
Maryland, the District of Columbia, West Virginia, select counties in Illinois, and Denver,
Colorado. Trichomonas testing began in 2006. Testing was performed by nucleic acid
amplification test (NAAT), Aptima TV, ASR (analyte specific reagent) assay, Gen-Probe,
Inc., San Diego, CA.

Women were instructed to call for results in 1–2 weeks and to give a preferred method
(email, cell phone, letter, and recently, text message) for notification of results, if they forgot
to call. Infected women were offered free treatment at participating clinics. Counseling
about partner referral was routinely given over the phone when appointments for treatment
were made with the infected woman.

Demographics and risk factors for trichomonas infection were accessed by self-administered
questionnaires, which could be taken on line or with paper in the kit. Chi squared tests were
performed for bivariate analysis, and logistic regression was performed using SAS® version
9.1 (Cary, NC). P values of ≤0.05 were considered significant. Variables significant in
bivariate analysis and other variables considered as potential confounders were entered into
a multiple logistic regression model.
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Results
There were 1525 women who requested kits and subsequently returned SOVs by mail. Only
a very few were requested by phone. Return rate for total requested kits was 43%. Sixty-one
percent of women were <25 yr, 21% were ages 14–19 yr, 17% were ages 25–29 yr and 21%
were ≥ 30 yr (Table 1).

Over half (52%) were Black, 36% were White, 80% were single, 66% were from Maryland
including Baltimore [27% were from Baltimore City and 39% were from other jurisdictions
in Maryland] (Table 1). Of participants, 28% reported income <$10,000, 49% reported
$10,000–$49,000, 13% reported >$50,000, 41% reported no insurance, 5% had less than a
high school education, 32% reported a high school education, and 58% reported some higher
education. Symptoms of any type were reported by 59%. Vaginal discharge was reported by
44%, lower abdominal pain by 16%, and pain during intercourse by 12% (Table 1). The
infection prevalence for trichomonas was 10%, 10% for chlamydia, 1% for gonorrhea, and
18% had at least one prevalent STI. Of 149 positive trichomonas infections, most had only
that infection, but many were coinfected: trichomonas only:120 (50.5%) ; trichomonas and
chlamydia: 25 (16.8%) ; trichomonas and gonorrhea: 2 (1.3%) ; and triple infections:
trichomonas, chlamydia, and gonorrhea: 2 (1.3%).

Bivariate analysis for trichomonas infection indicated the following significant (p<0.05) risk
factors: Black Race, lack of health insurance, less education, more than 1 partner in the last
year, lack of consistent condom use, a reported partner who ever had a STI, having
trichomonas in the past, and having had a STI previously (Table 2). Multivariate logistic
regression analysis demonstrated the significant associated adjusted odds ratios (OR): Black
Race OR 2.69; residence of Illinois OR 3.85; being without health insurance OR1.57; lack
of a bachelor’s degree OR 5.53; having 2–15 partners OR 1.60; having ≥16 partners in
previous year OR 3.51; being bi-sexual OR 2.0; not always using condoms OR 3.04; and
having a partner who had a previous STI OR 1.71 (Table 3). Age was not associated with
trichomonas. All women infected with trichomonas, as well as chlamydia or trichomonas,
were successfully treated in collaborating clinics.

Discussion
Our Internet recruited population demonstrated a high prevalence for trichomoniasis among
women, who submitted SOVs collected at home, similar to a previously reported high
prevalence for chlamydia11. However, unlike chlamydia, age was not associated with
trichomonas infection, although other studies have associated trichomonas infection with
older age7, 12. However, only 38% of our women were ≥ 25 yr. Like many other reports,
Black Race was significantly associated with infection with a prevalence of 13.2%
compared to 5.6% in Whites in our study6, 7, 12.

Our demographic factors demonstrated that over half of women had insurance, that 80%
were single and only 5% had less than a high school education with many having more than
a high school education, while many had incomes of $10,000–49,999/yr. Taken together one
could postulate that many of these women could have attended a clinic for the diagnosis of
trichomonas or other STIs. However, if such infections are asymptomatic or only mildly
symptomatic, women may not attend clinics. Home collection of genital samples appears to
be a highly desirable and convenient method for screening for STIs13–16 and has been
shown to be potentially cost savings17. Until more clinical trials are conducted, we will not
be able to discern whether the Internet recruitment and home collection will facilitate more
testing and more treatment for prevalent trichomonas and other STIs. According to our
previous studies, the Internet method of recruitment appeared to be considered safe; women
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preferred to collect their own specimens and reported they would use the Internet program
again11.

We acknowledge that a limitation of our study was that only 43% of women who ordered
kits returned them; thus we cannot estimate the acceptability of those women who did not
return the kits. A home-screening randomized controlled trial for chlamydia and gonorrhea
did demonstrate that home screening was acceptable and showed that women who received
a home testing intervention completed significantly more STI tests overall and more STI
tests when asymptomatic, when compared with women who did not receive the home testing
option16. Additionally, another study has reported that 75.7% of women, who were given a
choice in a one-year follow-up contraceptive study that screened for STIs, chose the home-
collection method over visiting a clinic or their own doctor15. In that study, women who
chose home-based testing were more likely to complete a test compared to all clinic-based
testers. The authors recommended that future interventions to increase screening for STIs
should consider home-based or patient-controlled testing15. This concept fits well with the
“Patient-Centered Medical Home Movement” as a model of primary care which has been
recommended as a strong foundation for a high performing U.S. health care system18, 19.

Another limitation is that recruitment for our study was limited to a relatively small
geographic area of the United States and so one cannot make inferences about uptake and
prevalence to the rest of the country.

While 58% of women reported any type of symptoms in our study, (44% reported vaginal
discharge), only 16% and 8% reported lower abdominal pain and abnormal vaginal
bleeding, respectively. Thus, it is difficult to ascertain whether these women were mostly
symptomatic, minimally symptomatic, or were asymptomatic with trichomonas infection.
As other STIs such as chlamydia and gonorrhea were also being tested and were also
prevalent, it is uncertain what, if any, symptoms were due to trichomonas or other STIs. In
fact, the prevalence of any STI (trichomonas, chlamydia or gonorrhea) in this cohort was
18%. It is noteworthy that 16.8% of those infected with trichomonas were also infected with
chlamydia only, while 1.3% were coinfected with gonorrhea only, and 1.3% of those
infected with trichomonas were triple infected. Only 50.5% had trichomonas only. These
data indicate that trichomonas infection may be a marker of other STIs.

It is revealing that in multivariate analysis of our study that having had a previous STI, but
not having had trichomonas in the past, was associated with a present infection with
trichomonas. These findings are similar to the 2001–2002 and 2003–2004 waves of the
National Health and Nutrition Examination Surveys, which demonstrated that TV was
associated with other STIs among women in the civilian, non-institutionalized U.S.
population8. In those surveys, all STIs were more common among women with a positive
test for TV and 80% were asymptomatic8. HSV-1 and HSV-2 were significantly associated
with trichomoniasis. In crude analyses, a positive treponemal test was 6 times more common
and HIV was 13 times more common among women with trichomoniasis8. These data
underscore the significance of prevalent trichomonas infections. Similar to our study, others
have reported that risk factors for prevalent and incident trichomonas infections in STD
clinics included Black Race, having a concurrent chlamydial infection, having multiple
partners, and having had a previous STI12.

Many other recent reports have associated TV with HIV transmission and acquisition5, 20–27.
Other data indicate that trichomonas infections are associated with pelvic inflammatory
disease25, 28. Additionally, it has been estimated that the overall annual economic burden of
trichomonas for the only private sector was $18.9 million among all U.S. women29. Neither
the cost of the public sector infections nor the sequelae costs were included in this estimate.
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With such costs and adverse outcomes associated with trichomonas infection, better
methods of screening women are needed, especially if they are asymptomatic. Recruitment
via the Internet and home collection of samples may facilitate easy public health screening
and Internet programs can also be educational. Can we continue to ignore trichomonas
infections in the United States? Many public health officials say “no”27, 30–32. Is it time to
make trichomonas infection a reportable disease? Many say “yes”. The health inequity of
adverse birth outcomes and increasing associations with HIV resulting from the much
greater prevalence in Black women make this public health initiative difficult to ignore.
New optimal prevention, diagnosis, and control strategies for trichomonas are imperative
and may have the ability to decrease racial disparity gaps and to decrease adverse outcomes
due to these infections6.

In summary, we have demonstrated that Internet recruitment of women to collect vaginal
samples at home can serve as another tool in expanding public health screening for
trichomonas; that women who use such a program have a high prevalence of trichomonas;
and that these women appear to have significant acceptability of such a program.

Acknowledgments
Support: NIH, NIBIB U54EB007959, NIH U01 AI068613

The authors wish to thank Dr. Wiley Jenkins and Dr. Cornelius Rietmeijer, for their participation in the Internet
Program for STIs.

Reference List
1. WHO. Trichomonas. World Health Organization; 2010.

http://search.who.int/search?
ie=utf8&site=default_collection&client=WHO&proxystylesheet=WHO&output=xml_no_dtd&oe=
utf8&query=trichomonas&Search=Search.

2. Van Der Pol B, Williams JA, Orr DP, Batteiger BE, Fortenberry JD. Prevalence, incidence, natural
history, and response to treatment of Trichomonas vaginalis infection among adolescent women. J
Infect Dis. 2005; 192:2039–2044. [PubMed: 16288365]

3. Weinstock H, Berman S, Cates W. Sexually transmitted disease among American youth: Incidence
and prevalence estimates. Perspect Sex Repro Health. 2014; 36:6–10.

4. Cotch MF, Pastorek JG, Nugent RP, et al. Trichomonas vaginalis associated with low birth weight
and preterm delivery. Sex Tansmit Dis. 1997; 24:353–360.

5. Schwebke JR, Burgess D. Trichomoniasis. Clin Microbiol Review. 2004; 17:794–803.
6. Sutton M, Sternberg M, Koumans EH, McQuillan G, Berman S, Markowitz L. The prevalence of

Trichomonas vaginalis infection among reproductive-age women in the United States, 2001–2004.
Clin Inf Dis. 2007; 45:1319–1326.

7. Miller WC, Swygard H, Hobbs MM, et al. The prevalence of trichomoniasis in young adults in the
United States. Sex Tansmit Dis. 2005; 32:593–598.

8. Allsworth JE, Ratner JA, Peipert JF. Trichomonas and other sexually transmitted infections: Results
from the 2001–2004 National Health and Nutrition Examination Surveys. Sex Tansmit Dis. 2009;
36:738–744.

9. Gaydos CA, Rompalo AM. The use of urine and self-obtained vaginal swabs for the diagnosis of
sexually transmitted diseases. Current Infect Dis Reports. 2002; 4:148–157.

10. Huppert JS, Hesse E, Kim G, et al. Adolescent women can perform a point-of-care test for
trichomonas as accurately as clinicians. Sex Transm Inf. 2010 June 30.

11. Gaydos CA, Barnes M, Aumakham B, et al. Can E-technology through the Internet be used as a
new tool to address the Chlamydia trachomatis epidemic by home samplng and vaginal swabs?
Sex Tansmit Dis. 2009; 36:577–580.

Gaydos et al. Page 5

Sex Transm Dis. Author manuscript; available in PMC 2012 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://search.who.int/search?ie=utf8&site=default_collection&client=WHO&proxystylesheet=WHO&output=xml_no_dtd&oe=utf8&query=trichomonas&Search=Search
http://search.who.int/search?ie=utf8&site=default_collection&client=WHO&proxystylesheet=WHO&output=xml_no_dtd&oe=utf8&query=trichomonas&Search=Search
http://search.who.int/search?ie=utf8&site=default_collection&client=WHO&proxystylesheet=WHO&output=xml_no_dtd&oe=utf8&query=trichomonas&Search=Search


12. Helmes DJ, Mosure DJ, Metcalf CA, et al. Risk factors for prevalent and incident Trichomonas
vaginalis among women attending three sexually transmitted diseases clinics. Sex Transm Dis.
2008; 35:484–488. [PubMed: 18360314]

13. Serlin M, Shafer MA, Tebb K, et al. What sexually transmitted disease screening method does the
adolescent prefer? Adolescents' attitudes towards first-void urine, self-collected vaginal swab, and
pelvic examination. Arch Pediatr Adoesc Med. 2002; 156:588–591.

14. Hoebe CJPA, Rademaker CW, Brouwers EEHG, Ter Waarbeek HLG, Van Bergan JEAM.
Acceptibility of self-taken vaginal swabs and first-catch urine samples for the diagnosis of
urogenital Chlamydia trachomatis and Neisseria gonorrhoeae with an amplified DNA assay in
young women attending a public health sexually transmitted disease clinic. Sex Transmit Dis.
2006; 33:491–495.

15. Grasek AA, Secura GM, Allsworth JE, Madden T, Peipert JF. Home-screening compared with
clinic-based screening for sexually transmitted infections. Obstet Gynecol. 2010; 115:745–752.
[PubMed: 20308834]

16. Cook RL, Ostergaard L, Hillier SL, et al. Home screening for sexually transmitted diseases in high
risk young women: randomized controlled trial. Sex Transm Inf. 2007; 83:285–291.

17. Smith KJ, Cook RL, Ness RB. Cost compariaons between home- and clinic-based testing for
sexually trnamitted diseases in hig-risk young women. Infect Dis Obstet Gynecol. 2007 Article ID
62467.

18. Rittenhouse DR, Shortell SM. The patient-centered medical home. JAMA. 2009; 301:2038–2040.
[PubMed: 19454643]

19. Larson EB, Reid R. The pateint-centered medical home movement: Why now? JAMA. 2010;
303:1644–1645. [PubMed: 20424256]

20. Wang C, MeClelland S, Reilly M, et al. The effect of treatment of vaginal infections on shedding
of HIV-type I. J Infect Dis. 2005; 183:1017–1022. [PubMed: 11237825]

21. McClelland RS, Sangare L, Hassan WM, et al. Infection with Trichomonas vaginalis increases the
risk of HIV-1 acquisition. J Infect Dis. 2007; 195:698–702. [PubMed: 17262712]

22. Van Der Pol B, Kwok C, Pierre-Louis B, et al. Trichomonas vaginalis Infection and Human
Immunodeficiency Virus Acquisition in African Women. J Infect Dis. 2008; 197:548–554.
[PubMed: 18275275]

23. Miller M, Liao Y, Gomez A, Gaydos CA, D'Mellow D. Factors Associated with the Prevalence
and Incidence of Trichomonas vaginalis Infection among African American Women in New York
City Who Use Drugs. J Infect Dis. 2008; 197:503–509. [PubMed: 18275272]

24. Kissinger P, Amadee A, Clark RA, et al. Trichomonas Vaginalis Treatment Reduces Vaginal
HIV-1 Shedding. Sex Tansmit Dis. 2009; 36:11–16.

25. Moodley P, Wilkinson D, Connolly C, Moodley J, Sturm AW. Trichomonas vaginalsi is associated
with pelvic inflammatory disease in women infected with Human Immunodeficiency Virus. Clin
Infect Dis. 2002; 34:519–522. [PubMed: 11797180]

26. Kissinger P, Secor WE, Leichliter JS, et al. Early repeated infections with Trichomonas vaginalis
among HIV-positive and HIV-negative women. Clin Inf Dis. 2008; 46:994–999.

27. Van Der Pol B. Trichomonas vaginalis infection: The most prevalent nonviral sexually transmitted
infection receives the least public health attention. Clin Infect Dis. 2007; 44:23–25. [PubMed:
17143810]

28. Cherpes TL, Weisenfeld HC, Melan MA, et al. The associations between pelvic inflammatory
disease, Trichomonas vaginalis infection, and positive herpes simples virus type 2 serology. Sex
Transm Dis. 2006; 33:747–752. [PubMed: 16691155]

29. Owusu-Edusei K, Tejani MN, Gift TL, Kent CK, Tao G. Estimates of the direct cost per case and
overall burden of trichomoniasis for the employer-sponsored privately insured women population
in the United States, 2001 to 2005. Sex Transmit Dis. 2009; 36:395–399.

30. Soper D. Trichomoniasis: Under control or undercontrolled? Amer J Obstet Gynecol. 2004;
190:281–290. [PubMed: 14749674]

31. Schwebke JR. Trichomoniasis in adolescents: A marker for the lack of a public health response to
the epidemic of sexually transmitted diseases in the United States. J Infect Dis. 2005; 192:2036–
2038. [PubMed: 16288364]

Gaydos et al. Page 6

Sex Transm Dis. Author manuscript; available in PMC 2012 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



32. McClelland RS. Trichomonas vaginalis infection: Can we afford to do nothing? J Infect Dis. 2008;
197:487–489. [PubMed: 18275270]

Gaydos et al. Page 7

Sex Transm Dis. Author manuscript; available in PMC 2012 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gaydos et al. Page 8

Table 1

Basic demographic characteristics, reported symptoms, and screening results in women who participated in
Internet-based screening program (N=1525).

Risk factor Characteristic n (%)

Age (years)

14–19 320 (21)

20–24 612 (40)

25–29 252 (17)

≥30 320 (21)

Missing 21 (1)

Race

Caucasian 550 (36)

African American 793 (52)

Asian 21 (1)

Other 105 (7)

Missing 56 (4)

Ethnicity

Hispanic 83 (5)

Non-Hispanic 1337 (88)

Missing 105 (7)

Marital status

Single 1215 (80)

Married 111 (7)

Separated 45 (3)

Divorced 68 (4)

Missing 86 (6)

State

West Virginia 109 (7)

Maryland 598 (39)

Baltimore 419 (27)

District of Columbia 60 (4)

Illinois 107 (7)

Denver 174 (11)

Other States 7 (1)

Missing 51 (3)

Income

<$10,000 430 (28)

$10,000–$49,999 754 (49)

$50,000–$99,999 140 (9)

>$100,000 31 (2)

Missing 170 (11)

Health insurance
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Risk factor Characteristic n (%)

Without insurance 626 (41)

With insurance 803 (53)

Missing 96 (6)

Education

Less than high school 70 (5)

High school 483 (32)

Community college 251 (16)

Some college 316 (21)

Bachelors 196 (13)

Masters 50 (3)

Doctoral 13 (1)

Other 63 (4)

Missing 83 (5)

Symptoms (one or more)

Any 879 (58)

Vaginal discharge 678 (44)

Lower abdominal pain 249 (16)

Pain during urination 90 (6)

Abnormal vaginal bleeding 126 (8)

Pain during intercourse 186 (12)

None 534 (35)

Missing 112 (7)

Infection type

Any STI† 278 (18)

Chlamydia trachomatis‡ 148 (10)

Neisseria gonorrhoeae‡ 21 (1)

Trichomonas vaginalis 149 (10)

†
Sexually Transmitted Infection

‡
One subject did not have the test result
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Table 2

Bivariate analysis of Trichomonas vaginalis infection status on risk factors for infection in women who
participated in Internet-based screening program (N=1525).

Risk factor Characteristic

N Trichomonas
vaginalis prevalence

(%)

Age (years)

14–19 320 34 (10.6)

20–24 612 51 (8.3)

25–29 252 29 (11.5)

≥30 320 33 (10.3)

Missing 21 2 (9.5)

Race†

White 550 31 (5.6)

Black 793 105 (13.2)

Asian 21 0 (0)

Other 105 9 (8.6)

Missing 56 4 (7.1)

Ethnicity

Hispanic 83 5 (6.0)

Non-Hispanic 1337 128 (9.6)

Missing 105 16 (15.2)

Marital status

Single 1215 123 (10.1)

Married 111 6 (5.4)

Separated 45 5 (11.1)

Divorced 68 9 (13.2)

Missing 86 6 (7.0)

State

West Virginia 109 6 (5.5)

Maryland 598 61 (10.2)

Baltimore 419 42 (10.0)

District of Columbia 60 3 (5.0)

Illinois 107 18 (16.8)

Denver 174 15 (8.6)

Other States 7 0 (0)

Missing 51 4 (7.8)

Income

<$10,000 430 42 (9.8)

$10,000–$49,999§ 754 75 (10.0)

$50,000–$99,999§ 140 9 (6.4)

>$100,000 31 3 (9.7)

Missing 170 20 (11.8)
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Risk factor Characteristic

N Trichomonas
vaginalis prevalence

(%)

Health insurance†

With 803 60 (7.5)

Without 626 78 (12.5)

Missing 96 11 (11.5)

Education†

Less than high school 70 7 (10.0)

High school 483 52 (10.8)

Community college 251 33 (13.1)

Some college 316 35 (11.1)

Bachelors 196 3 (1.5)

Masters 50 1 (2.0)

Doctoral 13 1 (7.7)

Other 63 9 (14.3)

Missing 83 8 (9.6)

Age had first sex (years)

5–9 4 0 (0)

10–14 410 54 (13.2)

15–19 933 83 (8.9)

20–24 65 3 (4.6)

25–29 8 1 (12.5)

Missing 105 8 (7.6)

Number of partners in the last year†

None 19 0 (0)

1 512 38 (7.4)

2–4 710 76 (10.7)

5–9 154 18 (11.7)

10–15 24 7 (29.2)

≥16 14 3 (21.4)

Missing 92 7 (7.6)

New partner within past 3 months

No 826 70 (8.5)

Yes 606 72 (11.9)

Missing 93 7 (7.5)

>1 partner last 3 months

No 1052 95 (9.0)

Yes 371 47 (12.7)

Missing 102 7 (6.9)

Current sex within past 3 months

No 138 18 (13.0)

Yes 1296 123 (9.5)
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Risk factor Characteristic

N Trichomonas
vaginalis prevalence

(%)

Missing 91 8 (8.8)

Partner’s Sex

Males only 1320 124 (9.4)

Females only 38 3 (7.9)

Males and females 101 16 (15.8)

Missing 66 6 (9.1)

Vaginal sex

No 13 1 (7.7)

Yes 1423 141 (9.9)

Missing 89 7 (7.9)

Oral sex

No 412 47 (11.4)

Yes 1029 95 (9.2)

Missing 84 7 (8.3)

Anal sex

No 1215 127 (10.5)

Yes 227 15 (6.6)

Missing 83 7 (8.4)

Condom use with vaginal sex†

Always 188 8 (4.3)

Most of the time 536 59 (11.0)

Some of the time 378 45 (11.9)

Never 330 29 (8.8)

Missing 93 8 (8.6)

Condom use with oral or anal sex

Always 101 10 (9.9)

Most of the time 143 15 (10.5)

Some of the time 208 20 (9.6)

Never 731 69 (9.4)

Missing 342 35 (10.2)

Ever tested for STI‡

No 341 27 (7.9)

Yes 1105 117 (10.6)

Don’t know 15 0 (0)

Missing 64 5 (7.8)

Ever treated for STI‡

No 626 49 (7.8)

Yes 809 93 (11.5)

Don’t know 15 1 (6.7)

Missing 75 6 (8.0)
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Risk factor Characteristic

N Trichomonas
vaginalis prevalence

(%)

Partner had STI†‡

No 392 24 (6.1)

Yes 290 34 (11.7)

Don’t know 769 85 (11.1)

Missing 74 6 (8.1)

Having Trichomoniasis in the past†

No 1276 110 (8.6)

Yes 249 39 (15.7)

Having STI in the past†‡

No 713 56 (7.9)

Yes 812 93 (11.5)

Drink before sex

No 611 55 (9.0)

Yes 845 87 (10.3)

Missing 69 7 (10.1)

†
p<0.05

‡
Sexually Transmitted Infection
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Table 3

Multivariable logistic regression of Trichomonas vaginalis infection status on risk factors for infection in
women who participated in Internet-based screening program (N=1222).

Variables Characteristic Adjusted OR (95% CI) *

Age

14–19 years 0.80 (0.43 – 1.46)

20–24 years 0.62 (0.36 – 1.07)

25–29 years 1.18 (0.64 – 2.17)

≥ 30 years 1.00

Race

African American† 2.69 (1.71 – 4.23)

Caucasian, Asian, and Other 1.00

State

Illinois† 3.85 (1.52 – 9.72)

Maryland (including Baltimore), Denver 1.25 (0.57 – 2.74)

West Virginia, District of Columbia, Other 1.00

Health insurance

Without† 1.57 (1.06 – 2.35)

With 1.00

Education

Without Bachelor Degree† 5.53 (2.18 – 14.00)

With Bachelor Degree 1.00

Number of partners in the past year

0–1 1.00

2–15† 1.60 (1.03 – 2.51)

≥ 16† 3.51 (1.30 – 9.47)

Bisexual

Yes† 2.00 (1.05 – 3.80)

No 1.00

Condom use during vaginal sex

Most of the time, Some of the time, or Never† 3.04 (1.35 – 6.85)

Always 1.00

Partner had STI‡

Yes† 1.71 (1.02 – 2.86)

No 1.00

*
Adjusted for all other listed risk factors

†
p<0.05

‡
Sexually Transmitted Infection
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