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Background: Screening for Chlamydia trachomatis infections is aimed at the reduction of these infections
and subsequent complications. Selective screening may increase the cost effectiveness of a screening
programme. Few population based systematic screening programmes have been carried out and attempts
to validate selective screening criteria have shown poor performance. This study describes the
development of a prediction rule for estimating the risk of chlamydial infection as a basis for selective
screening.
Methods: A population based chlamydia screening study was performed in the Netherlands by inviting
21 000 15–29 year old women and men in urban and rural areas for home based urine testing.
Multivariable logistic regression was used to identify risk factors for chlamydial infection among 6303
sexually active participants, and the discriminative ability was measured by the area under the receiver
operating characteristic curve (AUC). Internal validity was assessed with bootstrap resampling techniques.
Results: The prevalence of C trachomatis (CT) infection was 2.6% (95% CI 2.2 to 3.2) in women and 2.0%
(95% CI 1.4 to 2.7) in men. Chlamydial infection was associated with high level of urbanisation, young
age, Surinam/Antillian ethnicity, low/intermediate education, multiple lifetime partners, a new contact in
the previous two months, no condom use at last sexual contact, and complaints of (post)coital bleeding in
women and frequent urination in men. A prediction model with these risk factors showed adequate
discriminative ability at internal validation (AUC 0.78).
Conclusion: The prediction rule has the potential to guide individuals in their choice of participation when
offered chlamydia screening and is a promising tool for selective CT screening at population level.

hlamydia trachomatis (CT) infection is the most prevalent sexually transmitted bacterial infection. It is
usually asymptomatic and persistent of nature, and
distributed widely in the population, particularly in young
people.1 The prevalence of chlamydial infection has increased
recently in many countries, including the Netherlands.2–5 In
women, chlamydial infections are a major cause of pelvic
inflammatory disease (PID), ectopic pregnancy, tubal infertility, and chronic abdominal pain.1 Active case finding and
early treatment are crucial strategies to reduce transmission.
Systematic screening of women has been shown to reduce
the incidence of PID and ectopic pregnancy.6 7 Simple
screening strategies (for example, home based) to detect
people with an asymptomatic infection has become feasible
by improved detection methods of C trachomatis in urine8–11
and by the availability of effective single dose treatment.
Universal screening is not likely to be cost effective in a
population with relatively low chlamydia prevalence.
Selective screening, incorporating risk assessment, may
increase the cost effectiveness and confronts fewer individuals with an unnecessary test. However, it could lead to an
unacceptably high proportion of missed infections. Selective
screening criteria for women have been applied in various
clinic based, opportunistic chlamydia screening programmes,
but their effectiveness has not been evaluated sufficiently.12 13
Selection criteria for both sexes have been studied recently in
population based screening programmes, but these have not
led to practical guidelines for selection.14 15
The objective of our study was firstly to describe risk
factors for chlamydial infection among sexually active
responders in a large population based chlamydia screening
pilot study, including men and women aged 15–29 years
from both urban and rural areas in the Netherlands (see
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p 17, this issue).16 Secondly, we wanted to identify a
combination of risk factors that discriminated adequately
between those who are infected and those who are not.

METHODS
Study population
The data of this study were collected in a national probability
survey in the Netherlands, which was implemented in four
Municipal Public Health Service (MHS) areas and stratified
according to area address density (AAD). From September
2002 through March 2003, 12 000 women and 9000 men
aged 15–29 years received a package by post with a urine
sampling kit and a questionnaire concerning demographic
data (sex, age, self assigned ethnicity, education), symptoms,
history of STI, and sexual behaviour. Urine analysis was done
by nucleic acid amplification test (PCR, Roche, Basel,
Switzerland). The method of sampling and screening as well
as response rates, non-response, and weighted prevalence
among all participants are described elsewhere.16 The present
analysis is restricted to those participants who reported
sexual activity in the last six months, because risk factors
were only available for this group. The Medical Ethics
Committee of the Free University Amsterdam approved the
study.
Statistical analysis
Univariate logistic regression analyses were performed, with
self reported characteristics as independent variables and

Abbreviations: AUC, area under the receiver operating characteristic
curve; AAD, area address density; MHS, Municipal Public Health
Service; PID, pelvic inflammatory disease.
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p(Ct) = 1/1+exp

(–LPS)

where LPS is linear predictor for score. All possible sum
scores and their corresponding predicted probabilities of
chlamydial infection were combined in a graph with 95% CIs
of the predicted probabilities. The confidence interval was
calculated, based on a covariance matrix. The average
standard error (SE) of the rounded linear predictor values
was used to calculate the 95% CIs of the predicted
probabilities (1/1+ e –(LPS +/2 1.966SE)).24
For consecutive cut offs of the sum scores, sensitivity,
specificity, fraction positive, and positive predictive values
were calculated. Statistical analysis was done with SPSS
statistical software version 10.0 (SPSS Inc, Chicago, IL, USA)
and with the Design Library for S-plus 2000 (Insightful Inc,
Seattle, WA, USA).

RESULTS
Prevalence among sexually active participants
The participation rate was 41% and the prevalence of
chlamydial infection among sexually active responders was
2.3% (160/7005).16 Among the 6303 participants who
reported being sexually active in the previous six months,
153 tested positive (2.4% (95% CI 2.1 to 2.8)). The prevalence
was 2.6% (95% CI 2.2 to 3.2) in women and 2.0% (95% CI 1.4
to 2.7) in men.
Performance of predictive model and development of
prediction score
Multivariable logistic regression analysis showed that chlamydial infection was associated with high urbanisation,
young age, ethnicity (Surinamese/Antillian), low/intermediate education, multiple lifetime partners, a new contact in the
previous two months, no condom use at last sexual contact,
and complaints of (post)coital bleeding in women and
frequent urination in men (table 1). The only statistically
significant interaction term in the model was sex and the
number of lifetime partners.
The Hosmer-Lemeshow goodness of fit test had a p value of
0.12, indicating adequate goodness of fit. The model
discriminated well between participants who were and were
not infected by C trachomatis, with an AUC of 0.81 (95% CI
0.77 to 0.84). Internal validation showed optimism in the
AUC of 0.03, resulting in a correction of the AUC from 0.81
to 0.78. In the external validation similar sets of predictors
were selected. When tested in each separate MHS, the AUC
varied from 0.74 to 0.80. When leaving out the MHS
representing mainly AAD 1 and 2, ethnicity did not remain
in the model developed from the three other MHS areas. This
is related to the finding that the majority of non-Dutch
participants in our study population were from this particular
MHS area.
Table 2 shows the scores of the prediction rule. The sum
score for a 16 year old Surinam woman living in an
moderately urbanised area, with intermediate education,
three lifetime partners, and a new contact in the previous two
months, no postcoital bleeding, and condom use during last
intercourse, is 11 (1 + 2 + 2 + 2 + 3 + 1 + 0 + 0). The predicted
probability of chlamydial infection for this participant is 11%
(95% CI 6 to 20) (fig 1). The discrimination on the basis of
the sum score was as good as the discrimination of the
original model (AUC 0.80 (0.76–0.84)).
Plots of observed frequency of infection against predicted
probabilities showed that calibration of both the model and
the score were good for the predicted probabilities up to 10%
(see http://www.stijournal.com/supplemental for fig 2).
Application of the prediction rule
The probability of chlamydial infection according to the
prediction rule can be used for selection in chlamydia
screening. Table 3 shows the results for different cut off
levels of sum scores. The first row gives the scenario for
performing screening in our whole study population and
therefore identifying all patients with a C trachomatis infection
(sensitivity 100%). When screening is performed in all
sexually active participants with a sum score >8, the number
to be screened in our study population would be reduced to
33%. However, 21% of the cases would then be missed
(sensitivity 79%). The expected prevalence in the screened
group would be 5.7%, in contrast to 2.3% on average. By
lowering the cut off from a sum score from >8 to >6, one
would have to screen an additional 30% of the population to
find 93% of the cases. By doing this, the percentage of
unnecessarily screened people in the study population would
increase from 32% to 62%.
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diagnosis of C trachomatis as the dependent variable. For the
odds ratios, 95% confidence intervals (CI) were calculated.
Variables showing an association of p,0.2 were included in
the multivariable analysis. Backward stepwise selection was
performed with a p value for the likelihood ratio test .0.10 as
the criterion for elimination of variables from the model.
Interactions between predictors and sex were assessed to
study whether effects of predictors were different for men
and women. The goodness of fit (reliability) of the model was
tested by the Hosmer-Lemeshow statistic. The model’s ability
to discriminate between participants with or without a
chlamydial infection was quantified by using the area under
the receiver operating characteristic curve (AUC). AUC values
0.7–0.8 are considered acceptable, 0.8–0.9 excellent, and .0.9
outstanding.17 Calibration was assessed graphically by plotting observed frequencies of chlamydial infection against
predicted probabilities.
The performance of screening criteria in a study population, from which the model is developed, is known often to
be too optimistic. The internal validity of the regression
model was therefore assessed to estimate the performance of
the model in new participants, similar to the population used
to develop the model. We used bootstrapping techniques:
random samples, with replacement, were taken one hundred
times from the study population. At each step predictive
models were developed, including variable selection.18–20
Bootstrapping may help to reduce the bias in the estimated
regression coefficients, and give an impression of the discriminative ability in similar participants of screening. The
outcome is a correction factor for the AUC, and a
shrinkage factor to correct for statistical over-optimism in
the regression coefficients and to improve calibration of the
model in future participants.18 21 22 External validity was
assessed by leaving out the four MHS in the sample one by
one, and fitting regression models, including variable
selection, on the remaining data. The discriminative ability
of this model was assessed externally on the MHS data not
included in the fitting procedure. This procedure replicates
the situation in which the prediction model is applied in
another MHS region with a population that may to some
extent be different.
For the presence or level of each characteristic in the
regression model, a score was calculated, based on the
regression coefficients with rounding to simplify the calculation in practice. These scores are an immediate reflection of the logarithm of the odds ratios.23 For each
individual these scores were added into a sum score, on
the basis of which a regression formula was calculated,
taking into account the shrinkage factor derived from the
bootstrap procedure. An estimate of the probability for
chlamydial infection can be calculated through the regression
formula

26
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Univariable
n
Sex
Men
39
Women
114
Age group (years)
15–19
45
20–24
43
25–29
65
AAD*
Very high urban (AAD 1) 57
Low/moderate/high
85
urban (AAD 2–4)
Rural (AAD 5)
11
Ethnicity
Dutch
125
Surinamese/Antillian
15
Other
12
Education
Low
55
Intermediate
66
High
29
Women’s complaints,
previous 4 weeks
(Post)coital bleeding
Yes
12
No
102
Intermenstrual bleeding
Yes
18
No
96
Abnormal vaginal
discharge
Yes
29
No
85
Painful urination
Yes
14
No
100
Frequent urination
Yes
21
No
93
Lower abdominal pain
Yes
29
No
85
Men’s complaints, previous
4 weeks
Frequent urination
Yes
6
No
33
Painful urination
Yes
4
No
35
Urethral discharge
Yes
2
No
37
Age at first sex (years)
(15
61
16–17
57
>18
32
Lifetime partners (women)
1
8
2–5
55
>6
49
Lifetime partners (men)
1
4
2–5
13
>6
20
Partners in previous 6 months
1
103
2–5
43
>6
7
Sexual preference
Heterosexual
148
Homo/bisexual
5
New contact in previous
2 months
Yes
47
No
106
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N

%

OR

95% CI

1999
4304

2.0
2.6

1.0
1.4

0.9–2.0

1440
2359
2504

3.1
1.8
2.6

1.2
0.7
1.0

0.8–1.8
0.5–1.0

1344
3507

4.2
2.4

5.8
3.3

3.0–11.1
1.7–6.1

1452

0.8

1.0

Multivariable
p LR

OR

0.088
0.030

95% CI

p LR

–
0.084
1.4
0.8
1.0

0.9–2.1
0.5–1.2

3.9
2.6

1.9–7.7
1.4–4.9

,0.001

,0.001

1.0
0.005

,0.001
5802
116
370

2.2
12.9
3.2

1.0
6.7
1.5

1508
2567
2151

3.6
2.6
1.3

2.8
1.9
1.0

1.8–4.4
1.2–3.0

184
4120

6.5
2.5

2.7
1.0

1.5–5.1

321
3983

5.6
2.4

2.4
1.0

1.4–4.0

1.0
3.2
1.0

3.8–11.9
0.8–2.8

1.7–6.2
0.5–1.9

,0.001

,0.001
3.0
2.2
1.0

1.8–4.9
1.4–3.6

2.0
1.0

1.0–4.0

2.8
1.0

1.1–7.2

0.004

0.053

0.002

0.025
741
3563

3.9
2.4

1.7
1.0

1.1–2.6

385
3919

3.6
2.6

1.4
1.0

0.8–2.5

465
3839

4.5
2.4

1.9
1.0

1.2–3.1

741
3563

3.9
2.4

1.7
1.0

1.1–2.6

102
1897

5.9
1.7

3.5
1.0

1.4–8.6

71
1928

5.6
1.8

3.2
1.0

1.1–9.3

26
1973

7.7
1.9

4.4
1.0

1.0–19.1

1413
2433
2315

4.3
2.3
1.4

3.0
1.6
1.0

2.0–4.6
1.0–2.5

1633
2045
597

0.5
2.7
8.2

1.0
5.6 2.7–11.8
18.2 8.5–38.6

567
919
491

0.7
1.4
4.1

1.0
2.0
6.0

5509
717
77

1.9
6.0
9.1

1.0
3.3
5.2

6179
110

2.4
4.5

1.0
1.9

0.228

0.014

0.025

0.016

0.051

0.060

0.103

,0.001

,0.001

,0.001
1.0
4.6
13.5

2.4–8.9
6.8–27.1

,0.001

,0.001
1.0
2.6
5.3

0.7–6.2
2.0–17.6

1.1–5.9
2.4–11.7

,0.001
2.3–4.8
2.4–11.7
0.194
0.8–4.8
0.004

,0.001
765
5515

6.1
1.9

3.3
1.0

2.3–4.8

1.9
1.0

1.2–2.8
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Table 1 Prevalence of C trachomatis infection and risk factors among participants
sexually active in the previous six months in a screening programme
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Univariable
n
Condom use at last sexual
contact
Yes
No
Contraception at last
sexual contact
Yes
No
History of self reported STI
Yes
No

N

%

OR

95% CI

Multivariable
p LR

OR

95% CI

0.204
26
126

1330
4954

2.0
2.5

1.0
1.3

1.0
1.6

0.9–2.0

p LR
0.029

1.0–2.6

0.169
124
28

5312
895

2.3
3.1

1.0
1.4

18
132

371
5894

4.9
2.2

2.2
1.0

0.9–2.0
0.005
1.3–3.7

*AAD 1, very high urban (.2500 addresses/km2); AAD 2, high urban (1500–2500 addresses/km2); AAD 3,
moderate urban (1000–1500 addresses/km2); AAD 4, low urban (500–1000 addresses/km2); AAD 5, rural
(,500 addresses/km2).
Low: primary school, lower vocational, or lower general secondary education; intermediate: intermediate
vocational education, intermediate, or higher general secondary education; high: higher vocational education or
university education.

DISCUSSION
In this large, population based study demographic, behavioural, clinical, and geographic risk factors in 15–29 year old
women and men were identified from which a prediction rule
for C trachomatis infection could be developed. This study has
led to a promising tool for selective chlamydia screening at
population level.
Risk factors identified
Young age predicted chlamydial infection independently, as
has been reported by others.25 Surinamese/Antillian ethnicity
proved to be a strong predictive factor, confirming previous
findings in Amsterdam.15 26 Contrary to other population
based studies, we observed low and intermediate education
to be predictive for chlamydial infection in both sexes.15 25 27
Ethnicity and level of education as a risk factor may merely
reflect risky sexual behaviour. Nevertheless, we assume the
independent character of these variables to reflect risks
involved in sexual partner choice: in case of unsafe sex,
acquisition of a chlamydial infection is related to chlamydia

prevalence background rates within particular sexual networks. Area address density, a geographic factor, remained
an independent risk factor for chlamydial infection. As
expected, people living in very highly urbanised areas (AAD
1) have the highest risk. However, living in less urbanised
areas (AAD 2–4) was also associated independently with
chlamydia infection. This finding may be important for
decision making regarding future screening programmes.
Incorporating AAD score points in selective screening
decisions takes care of variations in prevalence within and
between regions.28 Although symptoms of frequent urination
and (post)coital bleeding in the previous four weeks
symptoms were relatively infrequent and have probably not
led to healthcare seeking behaviour, they predicted chlamydial infection. The number of lifetime partners was a strong
independent predictor for chlamydial infection, but with a
difference in the strength of association for men and women.
Other indicators of sexual behaviour that proved predictive

Table 2 Prediction rule for quantifying the probability of
C trachomatis infection

24%

Score
Predictor
16%

11%

7.1%
4.6%
2.9%
0.7% 1.2%
0.3% 0.5%
0% 0.1% 0.2%

1.2%

Figure 1 Predicted probability of C trachomatis infection as a function
of the sum score. The sum score (horizontal axis) was derived from the
prediction rule (table 2). On the vertical axis the predicted prevalence of
C trachomatis is depicted. Vertical lines represent 95% CIs. Since only
eight participants had a sum score of 14 (predicted prevalence 33%
(18–55), this score is not shown.

Age group (years)
15–19
20–24
25–29
AAD
Rural (AAD 5)
Low/moderate/high urban (AAD 2–4)
Very high urban (AAD 1)
Ethnicity
Dutch or other
Surinam or Antillian
Education
Low or intermediate
High
Urogenital symptoms*
Lifetime sexual partners
1
2–5
>6
New partner previous 2 months
No condom last sexual contact

Women

Men

1
0
0

1
0
0

0
2
3

0
2
3

0
2

0
2

2
0
1

2
0
2

0
3
5
1
1

0
2
3
1
1

*Women, (post)coital bleeding previous 4 weeks; men, frequent urination
previous 4 weeks.
An estimate of the probability of C trachomatis infection can be
calculated using the formula p(Ct) = 1/1+exp (– LPS), where
LPS = 27.26+0.476score.
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Cut off sum
score*

Sensitivity

Specificity`

Fraction
positive

PPV1

>0
>1
>2
>3
>4
>5
>6
>7
>8
>9
>10
>11
>12
>13
>14

100.0%
100.0%
100.0%
100.0%
99.3%
94.4%
93.1%
86.8%
79.2%
59.0%
41.7%
27.8%
11.8%
4.2%
1.4%

0.0%
0.5%
2.4%
4.6%
14.4%
23.0%
38.3%
56.0%
68.4%
83.2%
92.2%
96.8%
98.9%
99.8%
99.9%

100.0%
99.5%
97.7%
95.5%
85.9%
77.4%
62.4%
45.0%
32.7%
17.8%
8.6%
3.7%
1.4%
0.3%
0.1%

2.3%
2.4%
2.4%
2.5%
2.7%
2.9%
3.5%
4.5%
5.7%
7.8%
11.4%
17.5%
20.5%
31.6%
25.0%

*Selection criterion for screening.
Percentage of detected chlamydial infections among our study
participants when screening under the given selection.
`Percentage of chlamydia negative participants who would not be
screened justly.
Percentage of the total population that is eligible for screening under the
given selection.
1Prevalence in the screened population (predictive value of selection
criterion).

were a new contact in the previous two months, and unsafe
sex at last contact. This finding is in line with systematic and
opportunistic screening programmes in women.15 25 27 29
Young age at first sex and multiple partners in the previous
six months were significant univariable risk factors but did
not remain in the model, which can be explained by
correlation with lifetime partners.

Methodological considerations
An important objective of this study was to develop a
prediction model, based on risk factors that discriminate
adequately between those who are infected with C trachomatis
and those who are not. Logistic regression is the most
appropriate statistical technique to achieve this goal.
Decisions about selection in screening could also be based
on a decision tree type model, but in comparative studies the
performance of classification and regression trees was not
better than classical regression methods.30–32 We therefore
preferred logistic regression for our statistical analysis.
In the first instance we had constructed separate models
for females and males, but because of low numbers the
separate male model was not very robust. Also, most risk
factors had very similar effects in both sexes (see http://
www.stijournal.com/supplemental for tables 4 and 5). To
enhance power, we combined males and females in one
model. Interaction between sex and all other determinants
for chlamydial infection were tested extensively and the only
interaction present was between sex and the number of
lifetime partners. This effect was included in the combined
model, resulting in different scores for this factor for females
and males. The strength of the combined model is illustrated
for the variable ethnicity. This variable disappeared in the
male model because of a lack of power, causing our separate
male model to be awkward to work with in practice. In a
combined model, effects in males can be influenced by effects
in females, but as the ratio of females to males is
approximately 2:1, we consider the balance between the
sexes in our combined model to be acceptable.
Performance of screening criteria in a study population is
often too optimistic, and is seldom evaluated in another
population. This is illustrated by the disappointing performance of selective screening criteria for asymptomatic
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chlamydial infection in an inner city population33 and in
different clinics.12 13 15 Whereas those studies used one part of
their data as the development sample and another part to
validate their screening criteria, we used bootstrap resampling, which is statistically more efficient.20 Bootstrapping
may help to improve the calibration of predictions, and
give an impression of the discriminative ability in similar
populations. In our test for generalisability (external validation), the model showed acceptable performance for the
various MHS regions when using the three other MHS
regions for developing the model. The lower AUCs at external
validation can be explained to some extent by the sampling
method, which was designed to obtain a representative
sample for the Netherlands. Not all AAD categories were
present in the respective MHS samples. Although our internal
and external validation procedures showed satisfactory
results in general, further validation is necessary before the
prediction rule can be applied reliably in practice. Validation
could be done on existing datasets that used similar
definition of the predictor variables and for presence of
chlamydial infection.
A limitation of our data is that we asked for details of
sexual behaviour only in people who had been sexually active
in the previous six months—as this had consequences for
partner tracing. Therefore, multivariable analysis could only
be done for 90% (6303) of all sexually active participants and
the derived score can be applied only to those who have been
sexually active in the previous six months. The prevalence
among those ever sexually active, but not in the previous six
months, was 1% (7/681). Assuming no recent partner change
and condom use at last contact (both score zero), allowed us
to estimate the sum score with the available data. We then
predicted chlamydial infection among those ever sexually
active (through the formula in table 2). The AUC of the
prediction in all ever sexually active participants was 0.80
(0.76–0.83) compared with the AUC of 0.81 (0.77–0.84) in
the participants who were sexually active recently. This result
provides an argument that in practice the prediction rule can
be applied to all sexually active people. Another possible
limitation of our study is the fact that the relatively low
response rate, especially among men, non-Dutch, and those
with intermediate education might affect our results due to
selection bias.16
Application of the prediction rule for screening
Our sum score allows for prediction of chlamydial infection
in individuals as well as applications for cut off values for
decisions in screening programmes at population level.
Usually a fixed choice of risk factors is used as selection
criterion for screening. Instead, our sum score consists of
varying combinations of risk factors, mirroring the probability of infection. Not every person has to fulfil a fixed
combination of criteria for screening. The sum score can
(potentially) guide individuals in their decision to accept the
screening test. As we have shown, the predictive value of the
screening criterion based on a selection of a score >8 would
be 5.7%. Hence 94.3% of the eligible population screened
would not have chlamydia. However, the absolute number of
people screened unnecessarily is lower than when screening
without selection. The issue of the most efficient cut off level
depends on both costs and priorities—either finding most
cases or minimising unnecessarily screened people. In
population based screening—whether in a specified age
group in the whole population or in a restricted geographic
area—a prediction rule can be applied to motivate people
with a score above a certain level to participate. For instance,
an invitation letter for screening could include a simple
questionnaire for calculating a personal score, together with a
request form for a test kit, or a referral to a website. In
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Table 3 Implications of using the prediction rule for
screening for C trachomatis

Prediction rule chlamydia infection

N
N
N

N

Risk factors for chlamydia can be used for targeted
screening and thus may improve the efficiency of
screening in population based programmes.
Regression modelling including a validation process
can be used to derive a score, which can be applied at
an individual level to determine whether screening
should be offered.
In a population based study in the Netherlands,
prevalence of C trachomatis was 2.6% in women and
2.0% in men. Predictors for chlamydial infection were
high urbanisation, young age, ethnicity, low or
intermediate education, multiple lifetime partners, a
new contact in the previous two months, no condom
use at last sexual contact, and complaints of (post)coital
bleeding in women and frequent urination in men.
In the population studied, the prediction score had
adequate discriminative ability, but because such a
score developed for one population tends to perform
less well in other populations, it should be subject to
external validation.

opportunistic screening, the clinician can inquire about the
predictive criteria.
In conclusion, this study found demographic, geographic,
and behavioural characteristics as well as urogenital symptoms as indicators for chlamydial infections in 15–29 year old
women and men in a population based study. Our study
indicates that one could consider screening all young women
and/or men universally, whether systematic or opportunistic,
in regions or settings with high prevalence, or apply the
predictive score in regions or settings with lower prevalence.
The prediction rule for chlamydial infection opens new
avenues for risk assessment in population based screening
and possibly in opportunistic screening as well.
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Art attack

‘‘W

EASTGATE CLOCK, CHESTER

hoa! Where’s my pictures gone?’’ I stare dumfounded at dusty blank areas on the
wall of the corridor into the Sexual Health Clinic—somebody’s nicked my
pictures. I remembered painfully carrying them one by one from the car park from
the boot of my own car with great difficulty. They were at least 490064900 heavy pine frames,
and now some scurrilous scally has made off with them. It was now 7.30 on a Tuesday evening
and none of the other staff who had left earlier had noticed anything missing. I told Security,
who simply said to phone the police in the morning and report it as an incident. This wasn’t
good enough. I wanted justice. The next morning, I took the extreme liberty of abusing the
hospital email system by sending an email to all Countess of Chester Hospital staff. This has
often been done in the past by people saying ‘‘car lights left on,’’ etc, etc, so I felt justified under
these extenuating circumstances in sending out the following email:
‘‘Some low life made off with two large 490064900 pictures from the corridor of GenitoUrinary Medicine yesterday evening at about 6–6.30 pm. Surely, somebody must have seen
something. I hope the individual concerned develops an incurable STD—any info to Security or
Dr O’Mahony.’’
Within minutes I was emailed back with perfect information regarding the description of the
individual and the timing of the theft, allowing a specific check of security cameras to locate the
event! See, I knew those Morse videos were educational.
The Cheshire Constabulary also duly arrived and I proudly expounded on the investigative
acumen of Detective Inspector C O’Mahony who was now within an ace of recovery of the
goods and catching the culprit. However, the officer was appalled when reading my email to
come across the injudicious wish of an incurable STD. Not since my last appraisal have I been
so thoroughly ridiculed and chastised, as he pointed out to me that any documentation in a
case must be supplied to the defence also, and they would have taken me to the cleaners over
such an ill advised comment. Imagine the local newspaper (the real ‘‘Chester Chronicle’’) with
a headline from court ‘‘Leading Hospital Consultant Threatens Incurable STD on Innocent…’’
Luckily, the police didn’t have to take the matter further, as the Hospital Security Staff
interviewed a patient who led them to where the pictures had been stashed for later collection
and disposal. Suffice it to say, my pictures are back, my rashness is reprimanded, and the case is
closed.
Incidentally, a third picture was also found in the stash and no one has the faintest idea
where it’s from. It’s a weird, ugly picture, and looks to be by some guy called Edward or
Edvard? Munch and there are some Belgian Museum markings on the frame. If no one claims it
soon, we’ll just have to chuck it out, as I couldn’t possibly contemplate putting it up in the
clinic. Any takers?
C O’Mahony
Countess of Chester Hospital NHS Trust, Chester CH2 1UL, UK;
secretary.dromahony@coch.nhs.uk
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LETTERS
A case of a false positive result on
a home HIV test kit obtained on
the internet
There are two major reasons to diagnose
asymptomatic HIV infection: to facilitate
timely initiation of antiretroviral therapy,
and to reduce the chance of onward transmission. A negative test offers an opportunity
for preventive health promotion. All these
aspects of testing require follow up by
suitably trained personnel. We describe a
case illustrating the hazards of self testing for
HIV.
A 31 year old British heterosexual man
attended the genitourinary medicine clinic
requesting an HIV test. His last sexual contact
was 3 weeks earlier with a female partner of
3 months. He had recently learnt that she
had had a previous male partner who had
had African sexual partners and therefore
may be at higher risk of having HIV infection.
He obtained a home HIV test kit (‘‘Discreet’’
HIV Home Test Kit, Seville Marketing Ltd)
from a Canadian based internet site and this
result was positive. On further inquiry he
gave a history of sore throat and swollen
cervical lymph nodes 2 months previously,
although these symptoms had largely
resolved. He had never tested for HIV before
and had no other significant risk factors.
We requested an HIV test on the patient;
the result was negative. We repeated the test
after 3 months and again it was negative,
confirming that the patient was not infected
at the time he performed the home HIV test.
The current HIV screening test used by our
centre uses both HIV antibody and p24
antigen detection and is known to detect
HIV infection 3–12 weeks after infection.
Given that he was now symptom free with
negative syphilis serology and at low risk for
acquiring HIV, no further investigations were
undertaken.
The patient had disposed of the test kit and
it was not available for inspection. Unlike
oral fluid kits recently licensed in the United
States,1 this kit required a fingerprick and a
drop of blood to be applied to a reagent strip.
The company claimed ‘‘99.4% accuracy’’ for
the kit’s results. From discussion with the
patient it seemed that the result displayed by
the testing kit evolved over time and had to
be read between 3 minutes and 8 minutes
after applying the drop of blood. The time
dependency of the reaction made the kit
liable to be misread.
We performed an internet search and
found that websites selling the kit were no
longer active. Furthermore, a US Federal
Trade Commission restraining order had been
placed on the kit 2 days before the patient
presented to our clinic. As well as finding the
company to be in breach of US law by selling
the kit in the United States, the Centers for
Disease Control and Prevention had tested
the accuracy of the kit. ‘‘Results of the
testing, based on the package instructions,
‘changed dramatically’ during the 15 minutes
that the results were reported. After 3 minutes, 15.4% of the kits gave erroneous readings; after 8 minutes, 29.6% registered

inaccurate results; after 15 minutes, 59.3%
of the kits gave inaccurate results. Moreover,
the kits showed both inaccurate HIV positive
results and inaccurate HIV negative results.’’2
This case is important because the use of
the internet to obtain HIV test kits is likely to
increase. One study in California found fairly
high levels of interest in instant home HIV
tests3 and it is not difficult to locate kits for
HIV testing and other diagnostic services on
the internet. A home HIV test kit using oral
fluid has been licensed in the United States
and a home blood collection and telemedicine
system is also available,4 5 but these are not
available legally in the United Kingdom or
Europe. All healthcare professionals involved
in counselling and testing patients for HIV
should be aware that self taken HIV tests may
be inaccurate and confirmatory testing in an
appropriate laboratory should be performed
before making a diagnosis of HIV infection.
Although access problems to sexual health
services have rightly engendered innovative
approaches to diagnosis and management,
there should be a note of caution on using
new HIV technologies of rapid testing in nonhealthcare settings and legalisation of home
and over the counter HIV testing kits.6 It is
imperative that clinical governance issues are
addressed. Medicolegal consequences are
important, but of greater significance is the
distress to individuals and their partners who
are wrongly diagnosed or inappropriately
reassured through the use of poorly performing kits.
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Primary HIV infection
masquerading as Munchausen’s
syndrome
Since 1986 there have been several case
reports describing factitious HIV infection.1
We have seen two acute presentations where
the patients claimed to have chronic HIV
infection, were found to be HIV antibody
negative but on closer evaluation were found
to be seroconverting with primary HIV infection (PHI). We believe that the patients were
motivated by the psychological need to
assume the sick role, fulfilling the principal
feature of a factitious disorder, rather than
malingering.

Case 1
A 40 year old homosexual man presented to
HIV services with an acute diarrhoeal illness,
claiming to have been diagnosed as HIV
positive at another hospital 2 years previously. A third generation HIV test, Abbott
AxSYM HIV 1/2 gO (antibody only), was
negative. He returned 1 month later, still
denying any sexual risk, and requested a
repeat HIV test, which was again antibody
negative but reactive with the fourth generation assay, Abbott HIV Ag/Ab Combo (antibody and p24 antigen combined).

Case 2
A 39 year old homosexual man presented to
the accident and emergency department with
fever, ulcerative gingivitis, and maculopapular rash, claiming to have been diagnosed
HIV positive 4 years previously. He reported
safer sex with 30 casual male partners in the
previous 3 months and stated that his regular
male partner was HIV negative. He was found
to have had four negative HIV tests in the
previous 2 years at this hospital and numerous negative HIV tests at other hospitals. The
third generation HIV test was negative. The
following day, however, a fourth generation
test was reactive.

Comment
The ability to diagnose PHI has always
required a high index of suspicion and a
keenly taken history, and if missed the next
opportunity for testing may not be until years
later when the patient presents in ill health,
with symptomatic HIV or even AIDS.2 Clearly,
a missed diagnosis of PHI may have a
deleterious effect on the individual’s prognosis, but there may also be significant public
health consequences, as early infection is a
core factor in the propagation of an epidemic3 4 because of high viral burden and de
facto risk taking sexual behaviour. Indeed,
early detection of PHI probably represents the
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single most important method of slowing the
spread of HIV within populations, with
mathematical modelling indicating that eliminating high infectivity in early infection has
more effect than at any other disease stage.5
Thus, the diagnosis of PHI in at-risk
individuals has considerable advantages in
both individual and public heath terms.
These two cases demonstrate how easy it
can be to disregard such patients as having
factitious HIV infection and are a gentle
reminder that a negative antibody test does
not necessarily exclude PHI. Healthcare
professionals must continue to be alert to
the less common clinical manifestations of
PHI, be aware of the particular assays used in
their own laboratory, and because no combination of symptoms is 100% sensitive or
specific, diagnostic procedure must be broad
and inclusive.6
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Complementary therapy and
genital warts
Complementary therapy (CT) is now the
second biggest growth industry in Europe
(after IT). Up to 20% of the UK population
visit a complementary therapist each year
and as much as £5 billion is spent annually
on such therapies.1 In the United States this
figure is $30 billion. The National Institutes
of Health in the United States are keen to
fund good scientific studies showing efficacy
of CT, in order to ‘‘disseminate authoritative
information to the public and professionals’’.2
Objective data gathering is all the more
important as a large majority of physicians
view CT very negatively.3
Five years ago we were approached by a
group of Reiki therapists to undertake a study
showing the efficacy of Reiki healing on STIs.
Reiki healing (RH) is a hands-on healing
method that may be undertaken as distance
healing.4 There is a precedent for CT therapies
being used in the form of yoga for patients
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with infection—in particular a well designed
randomised trial showing efficacy in tuberculosis.5 In view of this we undertook a study
of the effect of RH at a distance on genital
warts. The study had local ethics committee
approval.
Patients with anogenital warts who were
awaiting surgical treatment initially had their
wart size and number assessed by a nurse
using standard techniques.6 Waiting time
from this point to surgical removal of the
warts averaged 6 weeks (plus or minus
1 week). Another nurse, who was blind to
the initial wart visualisation, photographed
the back of patient’s head and then allocated
each patient to a treatment (RH) or no
treatment group according to a random code
.Twelve Reiki healers were then each sent the
photographs and undertook RH on them at a
distance on a daily basis for about 10 minutes. Thus, half the patients received RH and
the other half did not. Just before surgical
removal of the warts the size and number of
the warts was again assessed by the original
nurse.
Considering a difference between a 35%
reduction in wart volume for the Reiki
treated group and a 10% reduction for the
placebo (90% power 0.05) it was considered
that 130 patients would be needed (65 in
each arm); in fact, only 27 patients were
enrolled into the study. Ten were lost to
follow up .Of the 17 who completed the study
nine received RH and eight did not. Two
patients who received RH and one who did
not totally cleared their warts. Seven who
received RH and two who did not had an
increase in wart mass/number. No patient
who received RH and five who did not
showed some degree of decrease in wart
mass/number. These rates of regression are
similar to those described in the placebo arms
of recent double blind trials.7 8
Although this is a small study, we believe it
was well designed but we failed to enrol large
enough numbers. We also think it failed to
show any efficacy for RH. Undertaking well
designed trials of CT in the STI arena is
important—not least because a majority of
patients attending STI clinics may already be
using them, and open discussion about them
can help patients to make informed decisions
as well as avoid drug interactions.9
In terms of common skin warts, efficacy of
Reiki healing has not been shown to be
effective.10
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Chlamydia trachomatis PCR
positivity and inflammatory
changes on cervical cytology
The presence of genital infection does not
increase the likelihood of an inadequate
Papanicolaou (Pap) test.1 Conversely, testing
for Chlamydia trachomatis at the time of
routine cytological screening presents an
opportunity to detect asymptomatic genital
tract infection.2 The PreservCyt fixative fluid
(Cytyc Corporation, Boxborough. MA, USA)
used for the ThinPrep Pap test (Cytyc
Corporation) can be used for detection by
the polymerase chain reaction (PCR) of C
trachomatis.3 4 This presents an opportunity to
study the correlation between the chlamydia
result and the Pap test finding.
We retrospectively reviewed all routine
requests for chlamydia PCR on ThinPrep
samples sent to our laboratory over a year.
Data were collected on the woman’s age,
chlamydia PCR result, result of genital tract
cultures if performed on the same date, and
Pap test result. Data on the Pap test result
included presence or absence of an epithelial
cell abnormality either high grade (HGEA) or
low grade (LGEA), whether the Pap was
inflammatory and the presence or absence of
recognisable pathogens. Cervical specimens
collected in PreservCyt transport medium
were processed for C trachomatis using the
automated
Cobas
Amplicor
(Roche
Diagnostic Systems) and the method by
Bianchi et al.3
Over the study period, 733 samples were
received, of which 23 (3.1%) had C trachomatis
DNA detected by PCR. Comparison of the
women with chlamydia infection, with those
without chlamydia infection is shown in
table 1. There was no statistical difference
in the presence of high or low grade epithelial
abnormalities, recognition of other pathogens, or age of the women; however, 26% of
women with chlamydia had an inflammatory
Pap test compared to 9% of women without
chlamydia (p,0.01).
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Table 1 Comparison of women with and without chlamydia infection

Median age
LGEA/HGEA
Other pathogens
Inflammation on Pap test

Positive C trachomatis
PCR

Negative C trachomatis
PCR
p Value

24 (range 19–40)
5 (22%)
1 (17%)
6 (26%)

28 (range 15–68)
106 (15%)
12 (18%)
65 (9%)

0.182
0.37
NS
,0.01

LGEA, low grade epithelial abnormalities; HGEA, high grade epithelial abnormalities.

The association of inflammation on Pap
testing and chlamydial infection has been
previously examined with variable methodologies and findings.5 We utilised the same
sample (ThinPrep) for determining both the
presence of inflammatory changes on Pap
test and chlamydia infection and found a
positive association between the two despite
a low prevalence population. Our study
confirms the feasibility of performing chlamydia PCR from liquid based cytology samples in a routine diagnostic setting. Testing
for chlamydia should be considered in
women with inflammatory Pap tests for
which there is no other explanation.
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Cardiovascular syphilis in HIV
infection: a case-control study at
the Institute of Sexually
Transmitted Diseases, Chennai,
India
It is known that HIV co-infection with
syphilis may accelerate the onset of gummata
and neurosyphilis and increase their severity.
However, this has only been reported for
cardiovascular syphilis in two previous
cases.1 2
This case-control study deals with a total of
14 HIV seropositive and 100 HIV 1 and 2

seronegative individuals with syphilis, who
were seen in our clinic between June 2000
and May 2001. Of the 14 HIV seropositive
individuals, 12 were reactive for VDRL
(venereal diseases reference laboratory) and
TPHA (Treponema pallidum haemagglutination assay) and two had primary syphilis
confirmed by dark field examination for
T pallidum. Of the 100 HIV seronegative
individuals, 85 had reactive VDRL and
TPHA and 15 had primary syphilis confirmed
by dark field examination. The prevalence of
cardiovascular syphilis in the HIV seropositive and seronegative groups was 14.3%
and 2%, respectively (OR 8.2; 95% CI 1.1 to
61.5).
Two HIV seropositive individuals with
cardiovascular syphilis had aortic root dilatation while the two HIV seronegative individuals had aortic aneurysm. The HIV
seropositive individuals were asymptomatic
with regard to cardiac status but one HIV
seronegative individual had chest pain and
the other was asymptomatic. None in the HIV
seronegative group had aortic root dilatation
(p,0.01). There was a theoretical possibility
that aortic root dilatation could be a manifestation of HIV or opportunistic infections
involving the heart. A parallel study done on
cardiovascular involvement in HIV seropositive individuals from the same institute
during the same time interval had revealed
that none of the 61 non-syphilitic HIV
seropositive individuals had aortic root dilatation, compared with 2 out of 14 with
syphilis (p,0.01; paper in preparation).
The mean duration of diagnosing cardiovascular syphilis from the time of acquiring
syphilis was 40 months (27 and 53) in the
HIV seropositive group and 102 months (84
and 120) in the HIV seronegative group. The
mean age of the HIV seropositive individuals
who had cardiovascular syphilis was 31.5
years (29 and 34) and that of HIV seronegative individuals was 45.5 years (44 and 47).
The shorter duration for diagnosing cardio
vascular syphilis from the time of acquiring
syphilis for the HIV seropositive group
(40 months) compared with the HIV seronegative group (102 months) (p,0.003) could
be explained by the fact that HIV hastens the
progression to late syphilis,3 which might be
due to an alteration to the immune system. It
could also be possible that HIV infected
individuals seek medical attention because
of opportunistic infections, which might have
led to the earlier diagnosis of cardiac lesions
because the two individuals with aortic root
dilatation were asymptomatic with regard to
cardiac status. The difference in the clinical
manifestation of cardiovascular syphilis
between these two groups could not be
explained at this point of time.
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Antiretroviral therapy—
alternative uses
Recently, while speaking to a patient from
Nigeria I was very concerned to discover that
she had been taking combivir for breast
enhancement. On closer questioning it
appears that she had accessed this drug,
passed to her in individual sachets with no
information insert etc, via a friend. Her
friend, knowing that my patient wished for
larger breasts, had passed her the combivir to
use on an as required basis for breast
enhancement. My patient claims that the
drug did work to enlarge her breasts.
The drugs were apparently prescribed by a
doctor in Nigeria at the cost of about US$250
for six sachets and the pharmacist dispensing
them had been asking why the girls were
taking them. Apparently the sachets did not
come with any leaflets or drug information
inserts.
My patient and her friends appeared to be
totally unaware of the fact that the combivir
was for use in HIV therapy and were unaware
of any potential side effects from the drug. It
was only when my patient was surfing the
web that she found out about the licensed
use for combivir.
My patient, sadly, acquired HIV from a
blood transfusion in Africa and on primary
resistance testing showed very broad nucleoside reverse transcriptase inhibitor resistance
and apparent full sensitivity to protease
inhibitors and non-nucleoside reverse transcriptase inhibitors (NNRTIs). Resistance to

www.stijournal.com
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NNRTIs was only confirmed after weeks of
unsuccessful therapy by further resistance
testing.
My patient has alerted all her friends in
Nigeria as to the real nature of combivir and
advised them to stop using it for breast
enhancement. She has also told me that she
believes the doctor in Nigeria who prescribed
these drugs may have had this activity
terminated.
Because no one I have spoken to has come
across this particular misuse of antiretroviral
therapy I felt it was worth highlighting to a
wider audience in the hope that such
practises may be addressed.

www.stijournal.com

PostScript

Acknowledgements
This patient has agreed to publish details of her case
to help prevent recurrent misuse of this drug.

CORRECTION
doi: 10.1136/sti.2004.010181corr1

S M Young
Department of Genitourinary Medicine, King’s Mill
Hospital, Mansfield Road, Sutton in Ashfield,
Nottinghamshire, NG17 4JL, UK;
Susan.Young@sfh-tr.nhs.uk
Sherwood Forest Hospitals NHS Trust Research and
Development committee approval

doi: 10.1136/sti.2004.014415
Accepted for publication 21 December 2004

The order of the authors of the paper by Götz
et al on page 24 of the February 2005 issue
(HM Götz et al. A prediction rule for selective
screening of Chlamydia trachomatis infection. Sex Transm Infect 2005;81:24–30) were
wrong. The order should have been as
follows: HM Götz, JEAM van Bergen, IK
Veldhuijzen, J Broer, CJPA Hoebe, EW
Steyerberg, AJJ Coenen, F de Groot, MJC
Verhooren, DT van Schaik, and JH Richardus.

st10181.f2

Table 4 Prevalence of C trachomatis infection and risk factors among female participants
Univariable

Women

n

N

%

114

4304

2.6%

OR

95% CI

Age group (years)

Multivariable
p LR

OR

95% CI

0.021

15–19

38

1041

3.7% 2.0

20–24

30

1594

1.9% 1.0

25–29

46

1669

2.8% 1.5

1.2–3.2

p LR

0.022
2.1

1.2–3.6

1.2
0.9–2.4

AAD*

1.2

0.7–2.0

<0.0001

0.002

Very high urban (AAD 1)

41

896

4.6% 6.2

2.9–13.2

3.5

1.6–7.9

Low/moderate/high urban

65

2369

2.7% 3.6

1.7–7.6

2.8

1.3–6.0

8

1039

0.8% 1.0

(AAD 2–4)
Rural (AAD 5)
Ethnicity

1.0
0.0009

Univariable
n

N

%

Dutch

93

3981

2.3% 1.0

Surinamese

7

49

14.3% 7.0

3.0–15.9

3.9

1.5–10.2

Antillian

6

32

18.8% 9.6

3.9–24.0

7.4

2.7–20.7

Other

7

232

3.0% 1.3

0.6–2.8

1.0

0.4–2.3

OR

95% CI

p LR

OR

95% CI

0.001

0.005

Low

37

950

3.9% 2.6

1.5–4.4

2.4

1.3–4.2

Intermediate

51

1814

2.8% 1.8

1.1–3.0

2.0

1.2–3.4

High

23

1481

1.6% 1.0

1.0

Intermenstrual bleeding

0.002

Yes

18

321

5.6% 2.4

No

96

3983

2.4% 1.0

(Post)coital bleeding, previous 4

p LR

1.0

Education

weeks

Multivariable

1.4–4.0

0.004

0.043

Univariable
n

N

%

OR

95% CI

Yes

12

184

6.5% 2.7

1.5–5.1

No

102

4120

2.5% 1.0

p LR

0.025

Yes

29

741

3.9% 1.7

No

85

3563

2.4% 1.0

1.1–2.6

Painful urination

0.228

Yes

14

385

3.6% 1.4

No

100

3919

2.6% 1.0

0.8–2.5

Frequent urination

0.014

Yes

21

465

4.5% 1.9

No

93

3839

2.4% 1.0

1.2–3.1

Lower abdominal pain

0.025
29

741

3.9% 1.7

OR

95% CI

2.1

1.1–4.2

1.0

Vaginal discharge

Yes

Multivariable

1.1–2.6

p LR

Univariable

No

n

N

%

85

3563

2.4% 1.0

OR

95% CI

Age at first sex (years)

Multivariable
p LR

OR

95% CI

p LR

0.0002

≤15

45

1020

4.4% 2.7

1.7–4.5

16–17

44

1749

2.5% 1.5

0.9–2.5

≥18

24

1454

1.7% 1.0

Lifetime partners

<0.0001

1

8

1633

0.5% 1.0

2–5

55

2045

2.7% 5.6

≥6

49

597

8.2% 18.2 8.5–38.6

<0.0001
1.0

2.7–11.8

Partners in previous 6 months

<0.0001

1

81

3856

2.1% 1.0

2–5

30

415

7.2% 3.6

2.4–5.6

≥6

3

33

9.1% 4.7

1.4–15.6

5.4

2.4–12.1

17.2

7.4–39.8

Univariable
n

N

%

OR

95% CI

Sexual preference

Multivariable
p LR

OR

95% CI

0.038

Heterosexual

110

4246

2.6% 1.0

Homo/bisexual

4

45

8.9% 3.7

1.3–10.4

New contact in previous 2 months

0.015

Yes

33

443

7.4% 3.7

No

81

3849

2.1% 1.0

2.5–5.7

1.9

1.1–3.0

1.0

Condom use at last sexual contact

0.110

Yes

14

765

1.8% 1.0

No

99

3526

2.8% 1.5

0.9–2.7

2.1
0.229

Yes

92

3634

2.5% 1.0

No

21

617

3.4% 1.4

0.012
1.0

Contraception at last sexual contact

History of self reported STI

p LR

0.8–2.2
0.022

1.1–3.9

Univariable
n

N

%

OR

95% CI

Yes

14

283

4.9% 2.1

1.2–3.7

No

98

3993

2.5% 1.0

Multivariable
p LR

OR

95% CI

p LR

*AAD 1, very high urban (>2500 addresses/km2); AAD 2, high urban (1500–2500 addresses/km2); AAD 3, moderate urban (1000–
1500 addresses/km2); AAD 4, low urban (500–1000 addresses/km2); AAD 5, rural (<500 addresses/km2).

Table 5 Prevalence of C trachomatis infection and risk factors among male participants
n

Men

39

N

1999

%

Univariable

Multivariable

OR

OR 95% CI

95% CI p LR

2.0%

Age group (years)

0.676

15–19

7

399

1.8%

1.0

20–24

13

765

1.7%

1.0

25–29

19

835

2.3%

1.3

0.4–2.6

0.7–2.7

AAD*

0.009

0.011

Very high urban (AAD 1)

16

448

3.6%

5.1

1.5–17.5

5.0 1.4–17.9

Low/moderate/high urban

20

1138

1.8%

2.4

0.7–8.3

2.2

3

413

0.7%

1.0

(AAD 2–4)
Rural (AAD 5)
Ethnicity

p LR

1.0
0.079

0.7–7.6

n

N

%

Univariable

Multivariable

OR

OR 95% CI

95% CI p LR

Dutch

32

1821

1.8%

1.0

Surinamese/Antillian

2

35

5.7%

3.4

0.8–14.7

Turkish /Moroccan

3

33

9.1%

5.6

1.6–19.3

Other

2

105

1.9%

1.0

0.2–4.4

Education

0.012

0.006

Low

18

558

3.2%

3.7

1.5–9.4

4.3 1.6–11.2

Intermediate

15

753

2.0%

2.2

0.9–5.8

2.6

High

6

670

0.9%

1.0

1.0–6.8

1.0

Painful urination

0.060

Yes

4

71

5.6%

3.2

No

35

1928 1.8%

1.0

Frequent urination

p LR

1.1–9.3

0.016

0.052

n

N

%

Univariable

Multivariable

OR

95% CI p LR

OR 95% CI

1.4–8.6

2.8

Yes

6

102

5.9%

3.5

No

33

1897

1.7%

1.0

1.0

Urethral discharge

0.103

Yes

2

26

7.7%

4.4

No

37

1973 1.9%

1.0

1.0–19.1

Age at first sex

0.006

≤15

16

393

4.1%

5.3

1.8–16.0

16

8

343

2.3%

3.0

0.9–10.0

17–18

11

697

1.6%

2.0

0.6–6.3

≥19

4

505

0.8%

1.0

Lifetime partners
1

0.0001
4

567

0.7%

1.0

1.1–7.0

p LR

n

N

%

Univariable

Multivariable

OR

95% CI p LR

OR 95% CI

2–5

13

919

1.4%

2.0

0.7–6.2

6–10

6

259

2.3%

3.3

0.9–11.9

≥10

14

232

6.0%

9.0

2.9–27.7

Partners in previous 6 months

0.0003

0.003

1

22

1653

1.3%

1.0

1.0

2–5

13

302

4.3%

3.3

1.7–6.7

2.7

1.3–5.4

≥6

4

44

9.1%

7.4

2.4–22.5

5.8

1.8–18.4

Sexual preference

0.799

Heterosexual

38

1933

2.0%

1.0

Homo/bisexual

1

65

1.5%

0.8

0.1–5.8

New contact in previous 2 months
Yes

0.003
14

322

4.3%

3.0

1.5–5.8

p LR

n

No

25

N

1666

%

1.5%

Univariable

Multivariable

OR

OR 95% CI

95% CI p LR

p LR

1.0

Condom use at last sexual contact

0.737

Yes

12

565

2.1%

1.0

No

27

1428 1.9%

0.9

0.4–1.8

Contraception at last sexual contact

0.514

Yes

32

1678

1.9%

1.0

No

7

278

2.5%

1.3

0.6–3.0

History of self reported STI

0.113

Yes

4

88

4.5%

2.6

No

34

1901 1.8%

1.0

0.9–7.5

*AAD 1, very high urban (>2500 addresses/km2); AAD 2, high urban (1500–2500 addresses/km2); AAD 3, moderate urban (1000–
1500 addresses/km2); AAD 4, low urban (500–1000 addresses/km2); AAD 5, rural (<500 addresses/km2).

