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Infection with Chlamydia trachomatis may be the most 
common sexually transmitted disease in the United 

States, causing an estimated 4.6 million infections each 
year.1-2 Many diseases have been associated with C tra­
chomatis infection including cervicitis, salpingitis, en­
dometritis, and perihepatitis, with subsequent infertility 
and ectopic pregnancy.3-6 C trachomatis infection in preg­
nancy has been associated with preterm rupture of mem­
branes, preterm labor, and low birthweight.7-8 Perinatally 
acquired C trachomatis infections can cause inclusion 
conjunctivitis and pneumonia910 in neonates.

C trachomatis infection rates are variable, and range 
from 2% to 26%.1’3-11-15 Perinatal transmission of C tra­
chomatis can occur as the result of an asymptomatic 
maternal infection.1-8'9 The recent development of an in­
expensive rapid enzyme immunoassay test with accept­
able sensitive and specificity ranges has made screening 
for C trachomatis more efficient and cost-effective.1617

To determine the prevalence of C trachomatis infection 
and clinical findings associated with infection in prenatal 
patients in a specific Native American population, all 
prenatal patients for a 6-month period were screened at 
their first prenatal visit.

METHODS

The Tohono O’odham Reservation is located in south­
western Arizona and has 60,000 outpatient visits per year. 
All Native American women who came to the Tohono
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O’odham Indian Health Service clinics for initial prenatal 
evaluation of their pregnancy during the period of July 1 to 
December 31, 1987, were screened. Each evaluation con­
sisted of routine history taking and a physical examina­
tion, including a gynecological examination, prenatal 
blood tests including a serologic test for syphilis, a Papa­
nicolaou smear, an endocervical culture for Neisseria 
gonorrhoeae, and a chlamydia enzyme immunoassay test 
of the endocervical specimen. Microscopic examination 
was done on all vaginal discharges: if present, candidiasis, 
trichomoniasis, and bacterial vaginosis were noted.

The patient’s usual residence was determined from the 
Indian Health Service automated data system. Residence 
areas were aggregated into three categories: the main 
reservation, the San Xavier reservation, and urban areas. 
Patients were identified as either Tohono O’odham or 
other. Although the clinics serve some women who are 
not Native Americans, these patients were not included in 
this study.

Standard statistical tests, including the chi-square and 
Fisher’s exact tests, were used.

RESULTS

All 183 Native American patients who sought initial pre­
natal care during the study period were screened and 
included in this study. They ranged in age from 13 to 39 
years (mean, 23 years). Forty-eight percent lived on the 
main reservation, 9% on the San Xavier reservation, and 
43% lived off the reservation; 84% of these patients were 
Tohono O’odham Indians.

Forty-four (24%) of the women studied had a positive 
enzyme immunoassay test (Chlamydiazyme) result. The 
prevalence of C trachomatis infection was greater for 
women under 20 years of age than for older women; 34% 
(18/53) of women under 20 years of age had reactive 
specimens, whereas 21% (16/75), 20% (6/30), and 16% 
(4/25) of women aged 20 to 25, 26 to 30, and more than 30 
years, respectively, had reactive specimens. This differ-
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ence, however, did not reach the conventional level of 
statistical significance (P = .07 for the younger than 20- 
year-old compared with the older than 20-year-old group). 
No significant differences were noted between women 
with C trachomatis infection and those without with re­
gard to tribal affiliation, place of residence, gravida status, 
or presence of clinical symptoms.

The prevalence of C trachomatis infection was greater 
in women with class II Papanicolaou smears than in 
women with class I Papanicolaou smears (32%, 16/50 
compared with 22%, 29/134); however, this difference 
was not statistically significant (P = .21).

Less than 2% (2/183) of women screened for C tracho­
matis had positive cultures for N  gonorrhoeae. Neither of 
these two women had reactive specimens for C tracho­
matis. Likewise, only two of the women had a reactive 
serologic test for syphilis; one of these women was posi­
tive for C trachomatis. Women with Trichomonas infec­
tion were more likely than those without to have a reac­
tive specimen for C trachomatis. This difference, 
however, did not reach the conventional level of statistical 
significance (P = .06, Fisher’s exact test).

DISCUSSION

The following several limitations may have affected the 
study results: small sample size, the possibility of incon­
sistent recording of symptoms on medical records, the 
possibility that information on place of residence was 
inaccurate as a result of patient mobility, and the sensi­
tivity and specificity of the C trachomatis test.

Nevertheless, these findings are consistent with those 
of one other published study of C trachomatis incidence 
in pregnant Native American women.11 In that study, an 
unexpected C trachomatis infection rate of 24% to 30% 
was reported. No predictive factors except for younger 
age were identified. A study of geographically isolated 
Alaskan Native women found a similar C trachomatis 
infection rate of 23%.12 These high prevalences have been 
reported infrequently and usually only in inner-city pop­
ulations that attend sexually transmitted disease clinics.2"4

Factors that have been associated with some, but not 
all. asymptomatic C trachomatis infections include 
younger age, cervical friability, nonwhite ethnicity, and 
increased number of sexual partners.13-15 Information 
about age of onset of sexual activity, number of sexual 
Partners, previous history of sexually transmitted dis­
eases, or contraception use was not obtained in this study. 
These factors may have been relevant in this study pop­
ulation.

No significant association was detected between Papa­
nicolaou smear classification and the presence of C tra­

chomatis despite a relatively high rate of koilocytotic 
atypia (24%, 35/144). A possible association between 
koilocytotic atypia and chlamydial infection has been re­
ported elsewhere18 but was not confirmed by this study.

A possible relationship between C trachomatis infec­
tion and urban place of residence has been previously 
noted. It is possible that patients with C trachomatis 
infection were more mobile and may have lived more 
often in urban areas than the uninfected women. If this 
was so, than a misclassification bias may have masked 
this relationship.

The sensitivity and specificity of the enzyme immu­
noassay test (Chlamydiazyme) compared with culture for 
C trachomatis has been well documented.16 Chlamydiaz­
yme has been shown to have a sensitivity range of 81% to 
86% and a specificity of 90% to 98%.17 Consequently, the 
true prevalence of C trachomatis in this population may 
have been from 26% to 28%, and even assuming the 
lowest specificity level (90%), the prevalence would range 
from 18% to 20%.

Recently published cost-analysis studies indicate that 
screening in nonpregnant populations is economically fea­
sible if the prevalence of infection is greater than 7%.19’20 
The prevalence in this study, 24%, is 3.4 times greater 
than this minimal rate.

No consensus currently exists, however, on whom and 
when to screen for C trachomatis infection. This present 
study confirms the unexpectedly high rates of C tracho­
matis found in previous studies in Native American 
women. Until results of further epidemiological studies 
are available, it is prudent to recommend C trachomatis 
screening for Native American prenatal patients.

Acknowledgm ent

The medical, nursing, and laboratory staff of the USPHS Sells Indian 
Hospital provided essential support for this study.

References

1. Centers for Disease Control: Chlamydia trachomatis infections: Pol­
icy guidelines for prevention and control. MMWR 1985; 34:53S-74S

2. Washington AE, Johnson JE, Sanders LL, et al: Incidence of Chla­
mydia trachomatis infections in the United States: Using reported 
Neisseria gonorrhoeae as a surrogate. In Oriel D, Ward M (eds): 
Chlamydial Infections. London, Cambridge University Press, 1986, 
pp 487-490

3. Washington AE, Siegel D: Chlamydia trachomatis infections: A clin­
ical update. J Natl Med Assoc 1987; 79:334-338

4. Washington AE: The hidden threat— Chlamydia trachomatis infec­
tions. STD Bull 1988; 8:3-15

5. Brunham RC, Maclean IW, Binns B, et al: Chlamydia trachomatis: Its 
role in tubal infertility. J Infect Dis 1985; 152:1275-1282

6. Rubin GL, Peterson HB, Dorfman SF, et al: Ectopic pregnancy in the 
United States— 1970 through 1978. JAMA 1983; 249:1725-1729

the JOURNAL OF FAMILY PRACTICE, VOL. 31, NO. 5,1990 553



CHLAMYDIA TRACHOMATIS INFECTION

7. Gravett MG, Nelson H DeRouen T, et al: Independent associations 
of bacterial vaginosis and Chlamydia trachomatis infection with ad­
verse pregnancy outcome. JAMA 1986; 256:1899-1908

8. Berman SM, Harrison R, Boyce WT, et al: Low birth weight, prema­
turity and postpartum endometritis. JAMA 1987; 257:1189-1194

9. Rowe SD, Aicardi EZ, Dawson CR, Schacter J: Purulent ocular 
discharge in neonates: Significance of Chlamydia trachomatis. Pe­
diatrics 1979; 63:628-632

10. Schacter J., Lum L, Gooding CA, Oster B: Pneumonitis following 
inclusion blennorrhea. J Pediatr 1975; 87:779-780

11. Harrison HR, Boyce WT, Haffner WJ, et al: The prevalence of 
Chlamydia trachomatis and mycoplasmal infections during preg­
nancy in an American Indian population. Sex Trans Dis 1983; 10: 
184-187

12. Toomey KE, Rafferty MP, Stamm WE: Unrecognized high preva­
lence of Chlamydia trachomatis cervical infection in an isolated 
Alaskan Eskimo population. JAMA 1987; 258:53-56

13. Schacter J, Stoner E, Mancando J: Screening chlamydial infections 
in women attending family practice clinics. West J Med 1983; 138: 
375-379

14. Saxer JJ: Chlamydia trachomatis genital infections in a community- 
based family practice clinic. J Fam Pract 1989; 28:41-47

15. Bell TA, Ebenezer MR: Chlamydia trachomatis and Neisseria gon- 
orrhoeae in asymptomatic family planning patients in rural New 
Mexico. West J Med 1989; 150:543-544

16. Levy RA, Warford AL: Evaluation of the modified Chlamydiazyme 
immunosassy for the detection of chlamydial antigen. Am J Clin 
Pathol 1986; 86:330-335

17. Jones MF, Smith TF, Houglam AJ, Herrman JE: Detection of Chla­
mydia trachomatis in genital specimens by the Chlamydiazyme test. 
J Clin Pathol 1984; 20:465-467

18. Allerding TJ, Jordan SW, Boardman RE: Association of human 
papillomavirus and chlamydia infections with incidence of cervical 
neoplasia. Acta Cytol 1985; 29:653-660

19. Phillips SP, Aronson MD, Taylor WC, et al: Should tests for Chla­
mydia trachomatis cervical infection be done during routine gyneco­
logic visits? Ann Intern Med 1987; 107:188-194

20. Nettleman MD, Jones RB: Cost-effectiveness of screening women 
at moderate risk for genital infections caused by Chlamydia tracho­
matis. JAMA 1988; 260:207-213

554 THE JOURNAL OF FAMILY PRACTICE, VOL. 31, NO. 5,1990


