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OBJECTIVE: To determine the clinical reason(s) for screening
women with varying degrees of risk for genital Chlamydia trachomatis
(CT) in the Calgary region.
DESIGN: Women aged 15 to 75 years were enrolled at various
patient care locations. Pertinent risk factors for genital CT infection
were recorded and a gynecological examination was performed. Two
endocervical swabs and a first-void urine sample were collected for CT
detection using two different nucleic acid amplification test methods.
SETTING: Calgary is an urban region that provides healthcare
services to a population of almost one million people. Microbiology
services are provided by Calgary Laboratory Services through a cen-
tralized regional laboratory service.
MAIN RESULTS: 504 women with a mean age of 28.1 ± SD 8.22
years were enrolled. Two hundred ninety-one women (57.8%) were
at high risk for acquiring genital CT infection. Twenty-eight (5.6%)
tested positive for CT infection and almost all of these women (26 of
28, 93%) had risk factors for acquiring infection. Of the high-risk
women, 9.8% were CT positive versus only 1.3% of women at low
risk (P=0.0001). Only two of 152 (1.3%) women older than 30 years
had genital CT infections. Although most women were asympto-
matic, those with laboratory-confirmed CT infection were more like-
ly to have genitourinary symptoms. Three hundred forty-three of 476
(72%) women who did not have genital CT infection had no risk fac-
tors, and screening was done as part of a routine gynecological exam-
ination for other purposes (prenatal visit, Pap smear).
CONCLUSION: Women without risk factors are being screened
routinely for genital CT infection as part of a routine gynecological
examination done for other reasons. Elimination of the routine
screening of low-risk women older than 30 years of age would decrease
the current regional utilization of CT tests by as much as one-third.
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Raisons de procéder au dépistage de l’infection
génitale à Chlamydia trachomatis chez des
femmes dans la région de Calgary

OBJECTIF : Déterminer les raisons cliniques justifiant le dépistage de
l’infection génitale à Chlamydia trachomatis (CT) chez des femmes
présentant des risques variables de maladie dans la région de Calgary. 
PLAN D’ÉTUDE : Des femmes âgées de 15 à 75 ans ont été
sélectionnées dans divers établissements de soins de santé. Nous avons
noté les facteurs de risque pertinents d’infection à CT et avons procédé à
un examen gynécologique, en plus d’effectuer deux prélèvements
endocervicaux et un prélèvement d’urine du matin à la recherche de CT
au moyen de deux méthodes d’amplification de l’acide nucléique. 
LIEU : Calgary, région urbaine, fournit des services de santé à une
population d’environ un million de personnes. Les Calgary Laboratory
Services assurent la prestation des services de microbiologie par
l’intermédiaire d’un laboratoire régional central.
PRINCIPAUX RÉSULTATS : Cinq cent quatre femmes (âge moyen :
28,1±ET 8,22 ans [ET : écart-type]) ont participé à l’étude, dont deux
cent quatre-vingt-onze (57,8 %) connaissaient des risques élevés
d’infection génitale à CT. Nous avons enregistré 28 cas (5,6 %) confirmés
d’infection à CT, presque tous (26 sur 28; 93 %) chez les femmes exposées.
Parmi les femmes à risque élevé, 9,8 % ont obtenu des résultats positifs
contre 1,3 % seulement chez les femmes à faible risque (P=0,0001). Par
ailleurs, deux femmes (1,3 %) seulement sur les 152 âgées de plus de 30
ans étaient infectées. Même si la plupart d’entre elles ne présentaient pas
de symptômes, celles chez qui le test s’était avéré positif étaient plus
susceptibles de manifester des symptômes génito-urinaires. Sur les 476
femmes non infectées, 343 (72 %) n’avaient pas de facteur de risque, et le
dépistage de la maladie avait été effectué dans le cadre d’un examen
gynécologique courant pratiqué pour d’autres motifs (consultation
prénatale, test Pap). 
CONCLUSION : Il est usuel de procéder au dépistage de l’infection
génitale à CT chez les femmes ne présentant pas de risque de maladie dans
le cadre d’un examen gynécologique courant effectué pour d’autres motifs.
Le fait de ne plus procéder à ce dépistage systématique chez les femmes de
plus de 30 ans, peu exposées à la maladie, réduirait du tiers environ le
nombre de tests effectués actuellement par le laboratoire régional.

Chlamydia trachomatis (CT) is one of the most prevalent
sexually transmitted bacterial pathogens (1-4). In

Canada, the rate of genital chlamydial infections stands at
112.7 of 100,000 persons and this rate is substantially higher
than that of either gonorrhea or syphilis (3,4). If undetected,
CT genital or pelvic infection may cause ectopic pregnancy,
pelvic inflammatory disease and salpingitis with secondary

tubal scarring and infertility (1,5-8). Women may also transmit
the infection to their sexual partners and have an increased
risk of acquiring HIV infection (9).

The prevalence of chlamydia infections among Canadian
women varies according to the presence of risk factors/markers
for the disease (3-5,10). Behavioural factors such as the num-
ber of sexual partners, lack of barrier contraception and a new
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sexual partner increase the risk of acquiring chlamydia genital
infection in women (1-5). Because of the nature of these risk
factors, the highest prevalence of genital CT infection occurs
in women between the ages of 15 and 30 years. The Laboratory
Center for Diseases Control (LCDC) in Canada has published
specific clinical guidelines for the appropriate screening of at-
risk individuals for genital CT infection (11).

In Alberta, provincial laboratories of public health perform
CT testing for provincial sexually transmitted disease (STD)
clinics. Regional diagnostic laboratories such as Calgary
Laboratory Services (CLS) perform the majority of all other
CT tests for the general populace. Although CLS receives a
high volume of genital specimens for CT testing each day
(approximately 300 specimens per day), appropriate utilization
of this laboratory service could not be determined because
physicians rarely submitted a risk factor history. We hypothe-
sized that previously published guidelines for CT patient risk
factor assessment were not being used to appropriately screen
only at-risk individuals, because many specimens from older
women (more than 35 years of age) were being submitted to
the laboratory. A survey of 118 family physicians in Toronto,
Ontario showed that 69% of family physicians were unaware
that CT guidelines existed, and even among those who had
read the guidelines, 39% did not follow them in their practice
(12). Before implementing highly sensitive nucleic acid ampli-
fication technology (NAAT) for genital CT detection it was
important to determine the clinical reason(s) for screening
women with varying degrees of risk in our healthcare region.

DATA AND METHODS
CLS is a large, centralized, regional laboratory that provides most
microbiology services to acute care hospitals, long term care facil-
ities and outpatient locations in the community for an urban pop-
ulation of almost one million people. Each day, more than 2000
microbiology specimens are received for analysis, and approxi-
mately 300 of these are genital specimens for the detection of CT
infection. Most of the genital specimens submitted for CT analy-
sis are collected from women (97%) versus men (3%). Before the
present study, CLS used an enzyme immunoassay (EIA) method
with confirmation of all indeterminate and positive test results
with a blocking antibody assay (Access, Beckman, Canada) and a
direct fluorescent antibody assay (MicroTrak, Syva, Canada) as a
routine CT test procedure. Overall, the prevalence of chlamydia
cervicitis using this laboratory approach was between 2.0% and
2.5% in the Calgary health region.

The conjoint Health Research Ethics Board at the University
of Calgary reviewed and gave approval to this project, and all
enrolled patients signed an informed consent. All physicians in
the Calgary region who routinely submitted genital specimens for
CT testing to CLS were notified of the study and were asked to
participate. Physicians recruited women between the ages of 15
and 75 years after they had ordered a test for CT genital infection
as part of their clinical assessment. Women were enrolled from the
following patient care locations: physicians’ offices in the commu-
nity, obstetrical and family practice clinics associated with hospi-
tals, and emergency departments. The regional STD clinic also
participated and sent samples to CLS for testing, although the
public health laboratory is usually its laboratory service provider.
Women attending the STD clinic represent an important control
group because of their higher prevalence of CT infections and the
fact that STD clinic staff members are expert at collecting genital
specimens.

The patient’s physician completed a clinical risk factor ques-
tionnaire that outlined the reason(s) for the patient’s visit; all
acute symptoms of genital infection; the patient’s pertinent med-
ical history, including all previously documented episodes of STD;
a current risk factor history for acute STD infection, including CT;
and all current medication use, including antimicrobial therapy.
Women who were taking antibiotics or who had been on a recent
course of antibiotic therapy in the month before enrolment were
excluded from the analysis. A gynecological examination was per-
formed and all clinical signs were reported on the patient’s study
form. Two endocervical swabs and a first-void urine sample were
collected and submitted to the laboratory for CT detection by two
different NAAT methods. A Pap smear was done and sent to the
cytopathology laboratory. Based on their clinical and risk factor
assessments, women were designated as being at risk for CT infec-
tion if they had one or more of the following risk factors/markers,
as previously published by the LCDC: sexually active and younger
than 25 years of age; sexually active and had contact with a known
case of STD; sexually active and involved in the use of street sub-
stances; or sexually active and had a new partner or more than two
partners in the previous six months (11). All women who were
recruited from the regional STD clinic met the definition of being
‘at risk’ or ‘most at risk’ for urethral and/or cervical CT infection
according to the LCDC criteria and were categorized as such in
the analyses. Women were designated as being ‘low risk’ if they did
not have any of the above outlined risk factors/markers for CT
infection.

Separate sequential testing strategies approved by the individ-
ual commercial test suppliers were used to perform CT amplifica-
tion detection methods on the two separately collected
endocervical swab specimens, as previously described by
Semeniuk et al (13). Physicians’ collection kits were constructed
so that the order of collection of endocervical swabs for the two
sequential testing strategies was alternated between sequentially
enrolled women. One of the endocervical swabs was placed in
Gen-Probe transport medium (Gen-Probe,  USA), transported at
room temperature and then stored at 2°C to 8°C until it was
processed. This swab was first tested using the PACE 2 assay (Gen-
Probe, USA) and an aliquot  taken off before performance of the
PACE 2 assay was additionally tested using the AMPLIFIED-CT
(AMP-CT) (TMA) assay (Gen-Probe, USA). The other endocer-
vical swab was placed into the EIA transport tube, and was trans-
ported and stored in a similar manner. This swab was used to
initially perform an EIA (Access, Beckman, Canada) and an
aliquot of the EIA extract was then tested using a polymerase
chain reaction  method (COBAS AMPLICOR-CT, Roche
Diagnostic Systems, USA). First-void urine samples were tested
for CT using both the AMP-CT (Gen-Probe, USA) and COBAS
AMPLICOR-CT (Roche, USA) nucleic acid amplification
assays. Although first-void urine had been shown to be less sensi-
tive than endocervical swabs for detecting genital CT infection,
one of the aims of the laboratory component of this study was to
evaluate the performance of these two NAAT methods on each
sample type at CLS (14,15). Each woman thus had six separately
performed laboratory tests for genital CT infection.

A true CT infection was defined as occurring in any patient
who was positive on both endocervical swab nucleic acid amplifi-
cation tests (PCR and AMP-CT). Because it was perceived that
women with a low prevalence of CT infection were being tested
(less than 5%), it was important to use this expanded gold stan-
dard to confirm true cases (1,16). Repeat testing of endocervical
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swab and/or the NAAT results from urine samples were used to
resolve any discrepant results in each CT case between the two
amplified CT methods used to test endocervical swabs.

Women were not routinely tested for Neisseria gonorrhoeae
infection as part of the study unless their attending physician also
collected a charcoal swab for cervical culture. Although the
Canadian STD Guidelines recommend dual testing of patients
who are at risk for acquiring an STD, there has been a very low
prevalence of gonococcal infections reported from the Calgary
region among women in the year preceding the present study (ie,
the highest prevalence of 89.6 per 100,000 was found in females
aged 15 to 24 years) compared with that reported for chlamydia
infection rates in the same age group (1400 per 100,000) (17).

Data were coded and entered into a statistical software pro-
gram (SPSS Version 6.0 [SPSS Inc, USA] for Windows [Microsoft
Corporation, USA]) and analyzed using standard descriptive
methods. χ2 and odds ratios with 95% CI were used to compare
the characteristics of women with and without genital CT infec-
tion. Fisher’s exact test was used in those comparisons that had a
cell value of less than five.

RESULTS
Patient characteristics
A total of 504 women participated in this study. Of these, 291
(57.7%) were designated as being at risk for acquiring CT
infection, and 255 (87.6%) of these women were recruited
from the regional STD clinic. Only 36 (12.4%) women who
had risk factors for acquiring genital CT infection were
assessed at other locations (family physician or
obstetrician/gynecologist office, or during an emergency
department visit). The remaining 213 (42.3%) women had no
identified risk factors for acquiring genital CT infection, and
all of them were assessed at locations other than the regional
STD clinic. Most of these women visited either their family
physician or gynecologist (84.5%), while the rest were tested
for genital CT infection as part of their physician assessment in
the emergency room. However, women with confirmed genital
CT infection (17 of 28, 60.7%) appeared to be more likely to
be assessed at the regional STD clinic; only 11 of 28 (39.3%)
women were assessed by their private physician (P=0.10, OR
2.39, CI 0.72 to 8.09).

Of the 504 women tested, 28 women had laboratory-
confirmed genital CT infections yielding an overall prevalence

rate of 5.6% (95% CI 3.99 to 8.51). Most of these women (26
of 28, 93%) had risk factors for acquiring CT infection.
Prevalence rates were significantly different for women
assessed as being at risk (9.8%) compared with those with no
risk factors for infection (1.3%, P=0.0001). Therefore, women
who were at risk of acquiring CT were about 10 (OR 10.35,
95% CI 2.35 to 63.82) times more likely to test positive for CT
infection than those with no risk factors.

The mean age of all women tested was 28.11 ± SD 8.22
years. Figure 1 shows the age distribution of CT-positive cases
compared with the ages of women without genital infection.
Most CT-positive cases (26 of 28, 93%) occurred in women
between the ages of 15 and 30 years, except for two women
who were 31 and 41 years of age. The age was lower for women
with genital CT infection with a mean of 23.77 ± SE 0.95 years
and a median age of 24 ± SD 4.46 years. Comparison of the age
distribution for women with and without genital CT infection
by laboratory test method shows that a significant number of
women who tested positive using the AMP-CT assay (TMA)
(Gen-Probe, USA) (P=0.04) were younger. The difference in
age between women with and without CT infection for all oth-
er laboratory test methods also approached significance
(P<0.20). All women who had behavioural risk factors for
acquiring an STD were also younger than 30 years. There was
a much wider age range among low-risk women being tested
for genital CT infection, with most of these women being old-
er than 30 years (152 of 213, 71.4%).

Figure 2 demonstrates the sexual history of women with
genital CT infections compared with all other women. Of the
504 women tested, 79 (15.7%) women had a previous episode
of an STD. Of these, 29% (23 of 79) of women had experi-
enced more than one type or episode of an STD. Comparison
between women with and without CT infection who reported
a history of an STD did not show a significant difference for
any of the laboratory test methods. Previous CT infection (50
of 79, 63.3%) was the most common STD reported among
women with and without genital CT infection. Women with a
previous history of CT infection were not more likely to be
CT-positive (P=0.2); however, women with a previous history
of pelvic inflammatory disease and infertility appeared to be
more likely to be CT-positive (P=0.14). Past history of genital
infection due to N gonorrhoeae was the second most common
type of disease, although it occurred at one-third the rate of
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Figure 1) Age distribution of women with and without Chlamydia
trachomatis infection

Figure 2) Past sexual history of women with and without Chlamydia
trachomatis infection
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CT. Women with genital CT infection did not have a higher
incidence of N gonorrhoeae compared with all other women
studied. The most common genital viral disease reported was
previous human papilloma virus infection and the incidence
was similar in women with and without CT infection. 

Reasons for screening for genital CT infection
A physician assessed these women for a variety of reasons
(Figure 3). Most women in the study were completely asymp-
tomatic for genital infection and were having a gynecological
examination as part of a routine health visit for a Pap smear
(343 of 476 [72%] women without CT infection and 14 of 28
[50%] CT-positive women). Otherwise, women were being
tested because they had one or more symptoms suggestive of
genital infections. Women with genital CT infection were 2.3
times more likely to be tested for this reason (94 of 476 [20%]
women without CT infection and 10 of 28 [35.7%] women
with CT infection) (OR 2.3, 95% CI 0.94 to 5.37). Only 35 of
504 (6.9%) women were being retested as a follow-up to a pre-
vious episode of genital CT infection, although most of these
infections had occurred one or more years before and the
patients had completed an appropriate course of antibiotic
therapy. Of these, two of 35 (5.7%) women were confirmed to
have a second episode of genital CT infection. Overall, a small
number of women were being tested because of a new sexual
contact, sexual contact with a partner known to have an STD,
or because of recent sexual abuse. Women with genital CT
infection were more than three times as likely to be tested for
this reason than all the other women studied (23 of 476 [4.8%]
women without CT infection and four of 28 [14.3%] women
with CT infection) (OR 3.28, 95% CI 0.88 to 11.12).
However, aside from these women being at risk for CT infec-
tion because of their age (15 to 30 years), half of these women
were also being tested as part of a routine health visit for a Pap
smear. Although women are also routinely screened for genital
CT infection in our region before having a therapeutic abor-
tion or treatment for infertility (ie, in vitro fertilization), only
29 of 504 (5.8%) and 13 of 504 (2.6%) of the women in this
study were tested for these respective reasons. Only one
woman with CT infection was pregnant and was scheduled to
undergo a therapeutic abortion.

A comparison of the clinical symptoms reported by women
with genital CT infection versus those who did not have infec-

tion is shown in Table 1. Most women were asymptomatic
regardless of having genital CT infection, although those with
CT were 2.6 times more likely to have had symptoms than
women without CT cervicitis (P=0.2). Overall, 122 (24.2%)
women presented with symptoms of genital infection, regard-
less of whether they were confirmed to have CT infection. CT-
positive women were significantly more likely to have vaginal
discharge or odour than those without infection. Women with
CT infection were also more than six times more likely to have
evidence of cervicitis on examination, including cervical
mucopus (ie, purulent or mucopurulent cervical discharge or
cervical ectopy, P=0.00).

Dysparunia, abdominal pain and irregular spotting or bleed-
ing were much less common. Five women without genital CT
infection also reported urinary frequency and/or burning with
voiding as their main symptoms. Condylomata were the most
common type of lesion found on genital examination of
women, and sebaceous cysts, ulceration and molluscum conta-
giosum were reported much less frequently. None of the women
with genital CT infection had any genital lesions reported.

Comparison of the reasons for testing women in our region
for CT against the published guidelines shows that many of
them did not meet these criteria. Only 70 (14%) of the enrolled
women were sexually active and were younger than 20 years of
age. In addition, only 22 (4.3%) women were 20 to 24 years of
age and had either a new sexual partner and/or were not practis-
ing safer sex. Overall, 79 (15.7%) of the 504 women had a his-
tory of a previous episode of an STD. A large proportion of
women (152 of 504, 32%) were older than 30 years of age and
had no risk factors for acquiring CT infection, but were screened
for infection as part of a routine health visit for a Pap smear.

DISCUSSION
Women without risks for genital CT infection in the Calgary
healthcare region are being screened routinely as part of a
gynecological assessment being performed for other reasons.
Although physicians may have changed their usual testing
behaviours as a result of paricipation in this study, the age dis-
tribution of the women recruited from the participating clinics
parallels that documented by CLS as part of its daily routine
laboratory practice for regional genital CT testing of women.
Because a clinical history has not been required as part of
ordering a genital chlamydia test in the region, physicians may
have tested a larger variety of women or fewer types of women,
which is a potential bias in this study.

Although many studies have established optimal strategies
for testing at-risk women, few studies have focused on women
with a low prevalence of infection (18-21). Howell et al (22)
evaluated screening strategies for genital CT infection in
asymptomatic women attending two family practice clinics
(6.6% overall prevalence of CT infection). Universal and
selective screening based on age (ie, routine screening of
women younger than 30 years of age) was compared with
screening on the basis of previously published risk factor crite-
ria (12). Age-based screening combined with a risk factor
assessment detected almost as many CT cases as the universal
screening of all women. Another study among female adoles-
cents aged 15 to 19 years supports screening at-risk young
women at each health visit, even if previous test results for CT
infection were negative and risk factors are absent (23). Most
of the women enrolled in our study were also appropriately
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tested for genital CT infection using this age-based plus risk
factor assessment approach.

The present study also validates that the LCDC risk fac-
tor/marker criteria for genital CT infection may be used to target
the testing of at-risk women using highly sensitive NAAT meth-
ods to detect genital CT infection in women (11). Although
Canadian STD guidelines for screening have largely been based
on the detection of genital CT infection using EIA methods, all
of the women who tested positive using highly sensitive NAAT
methods had one or more risk factors/markers for acquiring an
STD, and amplified test methods were confirmed to be much
more sensitive than EIA in detecting CT infection (13).

Due to the very low prevalence of CT infection in women
older than 30 years of age in Calgary, routine testing of this
group is neither clinically nor economically justifiable. A total
of 152 (32%) women were enrolled in the older age groups,
and only two (31 and 41 years of age) were detected to have
genital CT infection using highly sensitive laboratory meth-
ods. Older women should only be tested for CT infection if
they are clinically deemed to be at risk according to previously
published guidelines (11). More discriminate testing of older
women for genital CT infection in the Calgary region would
eliminate up to one-third of the current volume of daily tests
performed by our laboratory (80 to 100 CT tests).

Establishing the appropriate utilization of genital CT
screening of women in our region would not only save health-
care resources, but would also allow highly sensitive NAATs
to be applied more appropriately to individuals with the high-
est risk of infection. It has been well documented that a high-
er number of false-positive tests occur when NAAT
technology is used to test low prevalence populations for CT
infection (16). Because a clinical history is often not provided
on the test requisition, it is not feasible for diagnostic labora-
tories to deploy appropriate CT testing strategies based on an
assessment of infection risk. Laboratories could, however,
implement a policy of not performing a CT test on women

older than 30 years of age unless the physician provides a risk
factor assessment.

Population-based studies such as the present one need to be
done in other healthcare regions in Canada to evaluate current
physician utilization practices for testing women for CT infec-
tion. If clinical practice is similar across the country, eliminating
the routine testing of older women for CT infection could save a
significant amount of money. This money could be diverted to
the appropriate screening by highly sensitive amplification CT
tests of at-risk subpopulations (ie, street youth, adolescents) with
the highest prevalence (24,25). However, the appropriate utiliza-
tion of CT tests can only be achieved through improved physi-
cian education. Physicians must also have access to published
clinical guidelines to perform a standardized risk factor assess-
ment before ordering a CT test. The results of this study are being
used to encourage more appropriate CT test utilization in our
region.
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TABLE 1
Clinical symptoms reported by women with and without chlamydia infection*

All other women Women with chlamydia Total in study* Odds ratio
Genital symptoms (n=476) infection (n=28) (n=504) P (95% CI)

Vaginal discharge or odour 43 (9.0%) 8 (28.6%) 51 (10.1%) 0.0009 4.03 (1.52 to 10.38)

Vaginal irritation or itchiness 28 (5.9%) 1 (3.6%) 30 (6.0%) 1.0† –

Dysparunia 6 (1.3%) – 6 (1.2%) – –

Abdominal pain 10 (1.2%) 1 (3.6%) 10 (2.0%) 0.5† –

Bleeding 1 (0.2%) 1 (3.6%) 2 (0.4%) 0.11 –

Urinary frequency or dysuria 5 (1.0%) – 5 (1.0%) – –

Genital lesions 18 (3.8%) – 18 (3.6%) – –

Total 84 (17.6%) 10 (35.7%) 122 (24.2%) 0.02 2.6 (1.07 to 6.19)

Examination

Cervical mucopus 2 (2.1%) 2 (7.1%) 4 (0.8%) 0.000† 18.2 (1.75 to 190.9)

Adenexal tenderness 4 (4.3%) – 4 (0.8%) –

Cervical motion tenderness 2 (2.1%) 1 (3.6%) 3 (0.6%) 0.16†

Condylomata 7(1.5%) – 7 (1.4%) –

Cervical ectopy 4 (4.3%) 3 (10.7%) 10 (2.0%) 0.00† 14.2 (2.36 to 80.76)

Total 19 (4%) 6 (2.1%) 25 (5.0%) 0.00 6.56 (2.1 to 19.73)

*Women reported more than one symptom; †Fisher’s exact test
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