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bstract Purpose: Among adolescent women, having older sexual partners has been associated with initial
Chlamydia trachomatis (Ct) infection and high-risk behaviors. This study evaluates the role of older
partners in the risk of three outcomes: recurrent Ct, lack of condom use, and nonadherence with
partner management (PM) strategies.
Methods: Female participants aged 14 to 18 years enrolled in a randomized clinical trial of
patient-delivered partner treatment (PDPT) with at least one follow-up visit were included in this
secondary analysis. Patient- and partner-level data were collected at baseline, one, and four months
follow-up. Generalized estimating equations (GEE) and logistic regression were used to examine
unadjusted and adjusted associations.
Results: The majority of the 496 women were African-American (63.3%), aged 16 to 18 years (62.3%),
and asymptomatic for Ct (66.7%). At baseline, all of the women had laboratory-demonstrated Ct and
were treated; they had 622 partners during the last 60 days, 21.4% reported having more than one partner
with a mean (SD) of 1.5 (.78) partners per woman, and 46.3% of the partners were at least three years
older than the woman. Over follow-up, 16.1% of the women experienced Ct recurrence, in 41.9% of the
partnerships a condom was not used at last sex, and 80.6% of women reported giving PM. After adjusting
for confounders, having a partner at least three years older was not associated with increased risk of Ct
recurrence, lack of condom use, or nonadherence to PM strategies.
Conclusions: Risk of Ct recurrence, lack of condom use, and nonadherence to PM strategies was
not higher among adolescent women with older partners. © 2006 Society for Adolescent Medicine.
All rights reserved.
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Recurrence rates of Chlamydia trachomatis (Ct) among
dolescents are high, ranging from 6% to 21% within six
onths to a year after an initial Ct infection [1–14]. Repeat
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nfection with Ct is common and increases risk of sequelae
e.g., pelvic inflammatory disease, ectopic pregnancy). Sev-
ral studies have identified index case risk factors that
redispose to recurrent infections, including young age,
lack race, female gender, multiple or new sex partners, and
oor adherence to treatment and condom use [3–8,10].

Older partner age has been considered a characteristic
ontributing to recurrent infection among adolescent

omen. A high proportion (7.4% to 53%) of adolescents

rights reserved.
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ttending sexually transmitted disease (STD) clinics, family
lanning clinics, and antenatal visits indicate that they have
lder sex partners (defined as � 2 to �10 years older)
10,13,15–17]. Although several studies report that older
artner age is associated with increased STD recurrence
7,10], this finding has not been consistent [8,14]. Method-
logical differences that may account for this lack of con-
istency include noncomparably defined age differences,
nability to assess characteristics of sexual partners and
artnership-level behavioral data, few data regarding char-
cteristics of sex partners, sexual behaviors practiced with
ach partner or prospectively collected partner data [3,5–
,10]. In addition, the use of cross-sectional rather than
ongitudinal designs [8] may contribute to differences in
ndings. Cross-sectional studies [7,10] have found that
lder partner age is associated with a prevalent initial Ct,
hich may be due to incidence-prevalence bias. Unlike a

ross-sectional study that includes prevalent as well as in-
ident exposures (e.g., partner age) and outcomes (e.g., Ct
ecurrence), longitudinal studies assess subjects prospec-
ively and allow focus on incident exposures and outcomes.
urther, cross-sectional studies allow wider timeframes to
e investigated; prevalent and incident infections and expo-
ures are included rather than only incident ones. This study
llowed comparison between cross-sectional (i.e., baseline)
nd prospective data to explore this discrepancy.

The purpose of this secondary analysis was to evaluate
ssociations between older partner age (at least three years
lder) and three outcomes among a cohort of adolescent
omen participating in a study of partner management

PM): recurrent Ct, lack of condom use, and nonadherence
o PM strategies (delivery of patient-delivered partner treat-
ent [PDPT] or partner self-referral materials [SRM]). The

ypotheses under study were that women with older part-
ers would be more likely to have recurrent Ct, and less
ikely to use condoms or provide PM strategies to partners
han those without older partners.

ethods

tudy design

Data used in this secondary analysis were collected as
art of a multicenter randomized controlled clinical trial to
valuate the efficacy of PDPT for Ct, the methods and
ndings of which have been detailed elsewhere [2]. Briefly,
t-infected women aged 14 to 34 years were enrolled from
ve clinics in the United States at the time of a confirmed,
ncomplicated urogenital chlamydial infection. All women
ere treated and then randomized to receive either PDPT or
RM for their sexual partners. Women in the PDPT arm
ere given single doses of azithromycin to deliver to up to

our sex partners. Women randomized to receive SRM were
sked to inform partners that they had been exposed to Ct

nd were given informational materials to deliver to sex s
artners regarding how to get treatment. Women were eval-
ated for Ct infection by nucleic acid amplification test of
rine (LCR or PCR) at one and four-month follow-up visits,
nd discontinued from study if found to have Ct at the
ne-month visit. At each visit, women provided clinical and
ex partner-specific data for the interval since their last
linic visit. Data regarding PM given to partner(s) were
btained through self-report of the index woman; it was not
ossible to determine actual treatment status of partners.

Women aged 14 through 18 years at baseline who at-
ended at least one follow-up visit and had at least one
exual partner within 60 days of enrollment were eligible
or this analysis. Of the 677 age-eligible women in the
arent clinical trial, three (� 1%) were excluded due to an
nvalid birth or visit date and 131 (19.4%) were excluded
ecause they had no follow-up. There were no significant
ifferences between women with and without follow-up
ith respect to age, race, number of partners, or age differ-

nce between partners.
Three outcomes were evaluated: (a) recurrence with Ct,

b) self-report of condom use at last sex by sex partner, and
c) self-report of whether the woman complied with the PM
trategy to which she was randomized (PDPT or SRM) by
ex partner. For adherence to PM strategy, partners acquired
fter the baseline visit were excluded, as they would not
ave been given either PM strategy.

The primary predictor of interest for this secondary anal-
sis was having a partner at least three years older than the
oman. This age difference was selected from a review of

iterature [7,8,10,13–17]. Age differences of two, five, and
0 years were also analyzed for the recurrence outcome to
valuate possible effects that other cutoffs could have. Static
aseline characteristics included in models were symptom
tatus, arm to which randomized, woman’s age, and resi-
ence in the South. Time-dependent covariates included in
he models were partner age, partner race, partner race
oncordance, number of sex partners, new partners, and
ondom use at last sex; these were allowed to change at
ach visit. Sex partners were hand-matched over time using
n algorithm that considered name, age, and race to match
artners over the duration of follow-up.

The study protocol, informed consent documents, and
nalyses were approved by each institution’s institutional
eview board.

ata analysis

Univariate and bivariate analyses were performed to de-
cribe the sample and identify confounders; multivariable
ethods were used to evaluate adjusted associations and

redictive models. Chi-square analysis was done to assess
nadjusted associations between having an older partner at
aseline and outcomes of interest cross-sectionally. Gener-
lized estimating equations (GEE) were used to assess as-

ociations between independent variables and the outcomes
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t recurrence and condom use at last sex. Logistic regres-
ion was used to assess adherence to PM strategy. Ct re-
urrence was analyzed by woman; condom use at last sex
nd PM adherence were analyzed by partnership. GEE al-
owed analysis of associations between the primary predic-
or (older partner age) and Ct recurrence and condom use,
fter adjusting for confounders and the effect of time; it also
llowed reduction in variance attributable to the intra-
oman correlation between the three visit time-points [18–
0]. Clustering was based on woman rather than partnership
ecause the majority of women had only one partner, but all
omen had at least two visits, thus reducing more overall
ariance. An independent correlation structure and robust
stimators of variance were used; parameter estimates were
xponentiated to provide odds ratios (OR) and confidence
ntervals (CI). Exact time was used in the model as the time
ariable, as well as the risk at each visit. A �2 Goodness-
f-Fit test was used (� � .15) to evaluate the logistic
egression model’s fit.

Multivariable models were developed by conducting a
ivariate screening procedure; variables that were moder-
tely associated (p � .25) with the outcomes were eligible
or inclusion in the model. A backward stepwise procedure
as then used, with significant (� � .05) variables as well

s known confounders and predictors of interest left in the
odel. After the final models were selected, potential con-

ounders were re-entered into the model and the model
hecked for alteration (� 5%) in the coefficients, to ensure
hat residual confounding was not missed. All two-way
nteractions were assessed for significance. Stata Software,
ersion 8.0SE (Stata Corporation, College Station, Texas)
as used for analysis.

esults

Of the 496 women included in this analysis, the majority
ere African-American (63.3%), 16 to 18 years old

62.3%), and asymptomatic at baseline (66.7%). The mean
ge for women at study entry was 16.8 years (SD 1.17,
ange 14 to 18 years). At baseline, 19.2% reported a previ-
us Ct infection, 8.1% reported a previous Neisseria gon-
rrhoeae infection, and 1.8% reported a previous case of
linical pelvic inflammatory disease.

aseline characteristics of partners and partnerships

Characteristics of partners and partnerships are displayed
n Table 1. The 496 women reported 622 male partners over
he previous 60 days and 21.4% reported having more than
ne partner (mean [SD] partners per woman of 1.5 [.78]).
he majority of partners were African-American (68.9%)
nd of concordant race (72.8%). The mean age for partners
t baseline was 19.50 years (median 19 years, SD � 2.99,
ange 14 to 39 years) and the mean age differences between
omen and their partners was 2.77 years (SD � 2.75, range

2 to 22 years); 46.3% of the partnerships were between 1
ubjects and partners at least three years their senior.
omen reported that a condom was not used at last sex in

1.9% of the partnerships. During follow-up, 15.1% of the
omen acquired at least one new partner.
Looking only at cross-sectional baseline data, women

ho already had at least one older partner at baseline dif-
ered from their counterparts at baseline in that they were
ore likely to have had a prior Ct infection (24.6% vs.

6.4%, p � .05), to be concerned about violence in the
artnership (5.9% vs. 2.9%, p � .05), to acquire another
lder partner during follow-up (63.9% vs. 7.7%, p � .001),
nd to characterize baseline relationships as steady (85.6%
s. 59.5%, p � .001).

ecurrence

During follow-up, 16.1% of the women experienced at
east one Ct recurrence. Approximately 9% of women were
nfected with Ct at one-month follow-up and, of those neg-
tive at one-month follow-up who returned at four months,
4.9% were infected. Table 2 displays unadjusted compar-
sons between women with and without a recurrent Ct
nfection over the duration of follow-up. Having a partner at
east three years older at baseline was not associated with
ny of the outcomes after adjusting for confounders in
ultivariable analyses, as indicated below.
Table 3 displays unadjusted and adjusted findings for the

utcome of Ct recurrence. Having a partner at least three
ears older was not significantly associated with recurrence
n either unadjusted or adjusted models. After adjusting for
oman’s age, partner race, symptomatic status at baseline,

ondom use, number of sex partners, and region, being a
ounger woman (OR 1.94, 95% CI 1.08–3.46) and time
OR 1.85, 95% CI 1.02–3.34) were associated with in-
reased risk of recurrence. Partner-subject age differences
f two, five, and 10 years were also assessed, with no
ssociations found.

ondom use at last sex

Older partner age was not associated with condom use on
ivariate or multivariable analyses. Women reported using
ondoms at 56.7% of their last sexual encounters (55.8% at
aseline and 57.6% reported during follow-up period). Base-
ine reports of condom use at last sex were similar among
artnerships with and without older partners, 55.9% vs. 55.7%,
espectively (p � .90). Table 4 displays findings for the out-
ome of self-reported condom use at last sex. Having a partner
t least three years older at baseline or over follow-up was not
ignificantly associated with condom use in either unadjusted
r adjusted models. After adjusting for partner and index age,
artner and index race, and time, variables associated with
ondom use included having a new partner (OR 1.82, 95% CI
.20–2.76), having more than one sex partner (OR 1.82, 95%
I 1.04–3.18), and living in the South (OR 1.84, 95% CI

.05–3.21), whereas being symptomatic at the baseline visit
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as associated with decreased reporting of condom use (OR
61, 95% CI .39–.95). There was no change in self-reporting of
ondom use over time.

dherence to partner management strategies

Partner age was not associated with adherence to PM
trategy on bivariate or multivariable analyses. Women with
lder partners were similar to those without older partners
ith respect to reporting that they carried out the PM strat-

gy (77.7% vs. 83.4%, p � .16). African-American women
arried out their assigned PM strategy more than non-
frican-American women (85.2% vs. 74.9%, p � .05), and
omen with concordant race partners carried out their as-

igned PM strategy more than women with discordant race
artners (84.5% vs. 70.6%, p � .01). Women with more
han one sex partner at baseline were less likely to report
aving conducted the assigned PM strategy (56.4% vs.
4.8%, p � .001), as were women who had recurrence at the
ne-month follow-up visit (67.7% vs. 81.9%, p � .05).
omen who reported using a condom at last sex at baseline
ere less likely to report that they adhered to PM strategy

76.4% vs. 86.9%, p � .02). Results from the multivariable
nalysis are displayed in Table 4. After adjusting for partner
ge and time, having more than one sex partner (OR .28,
5% CI .19–.65), condom use at last sex (OR .49, 95% CI
22–.94), and getting a new sex partner (OR .14, 95% CI
07–.28) were associated with decreased reporting that the
ssigned PM strategy had been conducted.

iscussion

This study found that although adolescent women with
lder partners were more likely to report a history of Ct
nytime before study enrollment, they were no more likely
han women with similar-aged partners to become rein-
ected with Ct prospectively. In addition, adolescent women
ith older partners at the baseline visit were neither more
or less likely to report condom use, or to carry out the
ssigned PM strategy for their partners. Although women
ith older partners were more likely to report a previous Ct

nfection cross-sectionally, when longitudinal data were ex-

able 1
ontinued

n (%)

haracteristics of relationship (collected only at baseline)
Steady 441 (70.9)
Live with partner 49 (7.9)
Have a child with partner 49 (7.9)
Married to partner 3 (.5)
Hard to talk about medication with partner 210 (33.8)
Concerned relationship will change 150 (24.1)
Self-reported giving PM (at visit 2 only) 295 (80.6)
Concerned about violence 40 (6.4)
able 1
haracteristics of Chlamydia-infected adolescent women (n � 496),
artners and partnerships (n � 622) at baseline

n (%)

emographic characteristics of adolescent women at
baseline (n � 496)

Race
African-American 314 (63.3)
White 109 (22.0)
Hispanic 22 (4.4)
Other (Asian/Pacific Islander, American Indian,

Don’t know or refused) 51 (10.3)
Age

14 to � 16 years 187 (37.7)
� 16 to 18 years 309 (62.3)

Mean age (SD) 16.8 (1.17)
Location

New Orleans 164 (33.1)
Seattle 155 (31.3)
Birmingham 81 (16.3)
Southern California 61 (12.3)
Indianapolis 20 (4.0)

Arm to which randomized
Partner self-referral materials (SRM) 267 (53.8)
Patient-delivered partner treatment (PDPT) 229 (46.2)

linical characteristics of adolescent women at baseline
(n � 496)

Symptomatic for Chlamydia 185 (37.3)
Previous Chlamydia (self-report) 95 (19.2)
Previous gonorrhea (self-report) 40 (8.1)
Previous PID (self-report) 9 (1.8)

ehavioral characteristics of adolescent women at
baseline (n � 496)

Number with � 1 partner last 60 days 106 (21.4)
Mean number of sex partners reported in last 60 days

(SD) 1.5 (0.78)
Had at least one steady partner at baseline 342 (68.9)
Ever had new partner during follow-up 75 (15.1)
Follow up by visit

1 month 347 (70.0)
4 month 241 (48.5)

haracteristics of partners at baseline (n � 622)
Race

African-American 422 (67.8)
White 82 (13.2)
Hispanic 63 (10.1)
Other (Asian/Pacific Islander, American Indian,

don’t know or refused) 55 (8.8)
Race

African-American 422 (68.9)
Non-African-American 200 (32.1)

Race of partner same as woman 453 (72.8)
Partner’s age

� 18 years 369 (59.3)
� 18 years 253 (40.7)

Mean partner age (SD) 19.5 (2.99)
Range of age (years) 14 to 39
Age difference between partners and women

� 3 years difference 334 (53.7)
� 3 years difference 288 (46.3)

Mean age difference years (SD) 2.77 (2.75)
Range of age difference (years) �2 to 22
mined, these women did not have a higher likelihood of Ct
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able 2
nadjusted characteristics associated with Chlamydia recurrence among

dolescent women at least once over duration of follow up (n � 496)

Ct recurrence

No
n � 416
n (%)

Yes
n � 80
n (%)

haracteristics of woman
Reported partner � 3 more years than

woman at baseline
No 258 (81.6) 58 (18.4)
Yes 158 (87.8) 22 (12.2)

Ever had partner � 3 more years than
woman over follow up

No 275 (82.1) 60 (17.9)
Yes 141 (87.6) 20 (12.4)

Race
African-American 266 (84.7) 48 (15.3)
Non-African-American 150 (82.4) 32 (17.6)

Age
14 to � 16 years 153 (81.8) 34 (18.2)
� 16 to 18 years 263 (85.1) 46 (14.9)

Symptomatic for Chlamydia
No 251 (81.8) 56 (18.2)
Yes 161 (85.3) 24 (14.7)

Live in the South (New Orleans or
Birmingham site)

No 207 (82.4) 44 (17.6)
Yes 209 (85.3) 36 (14.7)

In steady relationship at baseline
No 78 (85.7) 13 (14.3)
Yes 337 (83.6) 66 (16.4)

Reported � 1 partner last 60 days at
baseline

No 338 (86.7) 52 (13.3)
Yes 78 (73.6) 28 (26.4)**

Any partner same race as woman
No 96 (76.8) 29 (23.2)
Yes 320 (86.3) 51 (13.7)*

Ever had new partner over follow-up
No 349 (83.1) 71 (16.9)
Yes 67 (89.3) 8 (10.7)

Ever reported no condom use
No 288 (83.2) 58 (16.8)
Yes 128 (85.3) 22 (14.7)

One or more partners with whom it was
hard to talk

No 329 (83.5) 65 (16.5)
Yes 87 (85.3) 15 (14.7)

One or more partners with whom subject
concerned relationship will change

No 328 (82.8) 68 (17.2)
Yes 78 (86.7) 12 (13.3)

One or more partners with whom subject
was concerned about violence

No 405 (83.5) 80 (16.5)
Yes 11 (100.0) 0 (0.0)
* p � .05; ** p � .01.
m
t

able 3
nadjusted and adjusted ORs (95% CI) between selected characteristics

nd recurrence of C. trachomatis (n � 496)

Unadjusted ORa

(95% CI)
Adjusted ORb

(95% CI)

artner’s age
� 3 years older 1.00 1.00
� 3 years older .85 (.71–1.02) .85 (.49–1.44)
oman’s age
� 16 to 18 years old 1.00 1.00
14 to 16 years old 1.25 (1.03–1.53)* 1.94 (1.08–3.46)*

artner’s race
White 1.00 1.00
African-American 1.27 (1.03–1.56)* 1.91 (.96–3.77)

ace of partner dyad
Discordant 1.00 —
Concordant .94 (.76–1.17) —

ymptomatic at baseline
No 1.00 1.00
Yes 2.84 (2.08–3.86)** 1.60 (.81–3.17)

umber of sex partners
One 1.00 1.00
More than one 2.05 (1.49–3.86)** 2.13 (1.05–4.34)*

ew partner
No 1.00 —
Yes .89 (.51–1.57) —

ondom use last sex act
No 1.00 1.00
Yes .89 (.71–1.12) .64 (.37–1.09)

rm to which
randomized

SRM 1.00 —
PDPT 1.15 (.95–1.38) —

rovided PM to partner
No 1.00 —
Yes .59 (.26–1.35) —

ive in the South (New
Orleans or
Birmingham site)

No 1.00 —
Yes 1.18 (.99–1.42) —

isitc

Visit 2 (1 month) 1.00 1.00
Visit 3 (4 month) 2.39 (1.51–3.81)** 1.85 (1.02–3.34)*

a Analysis was conducted using GEE, 496 women, with 1293 visits
range 2–3 per subject), reporting a total of 622 baseline plus 198 new
artnerships, for a total of 820 partnerships over study follow-up. Inde-
endent correlation matrix used. Clustered on woman, with unit of analysis
s the partnership.

b Adjusted for all other variables listed in column.
c For the analysis of the outcome of recurrence, visit 2 was used as a

eference group rather than baseline, because all women were infected at
aseline. Exact time of visit was used in the model, but is represented here
s the associated visit. Note that risk between visit 2 and 3 represents a
-month risk, not risk from baseline.
* p � .05; ** p � .001.

RM � self-referral materials; PDPT � patient-delivered partner treat-
ent; PM � partner management; GEE � generalized estimating equa-
ions.
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ecurrence over time. Our findings echo those of others
13,14] who have found that older partner age is not asso-
iated with incident Ct infection in prospective studies.

The difference in findings between this study and previous
ross-sectional studies may be attributable to study design.
his study suggests that associations between older partner age
nd Ct infection in cross-sectional studies may be an artifact of
ncidence-prevalence bias and not a true association between

able 4
nadjusted and adjusted ORsa (95% CI) between selected characteristics

trategy implementation (n � 347)

Condom use a

Unadjusted OR
(95% CI)

artner’s age
� 3 years older 1.00
� 3 years older .95 (.74–1.22
oman’s age
� 16 to 18 years old 1.00
14 to 16 years old 1.13 (.86–1.47
oman’s race
White 1.00
African-American 1.76 (1.35–2.2

artner’s race
White 1.00
African-American 1.67 (1.27–2.1

ace of partner dyad
Discordant 1.00
Concordant 1.45 (1.08–1.9

ymptomatic at baseline
No 1.00
Yes .71 (.55–.91)*

umber of sex partners
One 1.00
More than one 1.18 (.89–1.56

ew partner
No 1.00
Yes 1.99 (1.35–2.9

rm to which randomized
SRM 1.00
PDPT .89 (.69–1.16

ive in the South (New Orleans or Birmingham site)
No 1.00
Yes 1.52 (1.17–1.9

ondom use at last sex
No —
Yes —

isit
1 (baseline) 1.00
2 (1 month)d 1.67 (.83–1.37
3 (4 month)c 1.09 (.82–1.45

SRM � self-referral materials; PDPT � patient-delivered partner treatm
a Analysis was conducted using GEE, 496 women, with 1293 visits (ran

or a total of 820 partnerships over study follow-up. Independent correlat
b Adjusted for all other variables listed in the column.
c Analysis was conducted using unadjusted logistic regression, clustered
d Provision of PM only collected at study visit 2.
* p � .05; ** p � .01; *** p � .001.
artner age and recurrence. In this study, the baseline visit m
eflects a cross-sectional evaluation of women attending clinics
nd suggests that, cross-sectionally, women with older partners
ay differ from those without when looking at combined

revalent and incident exposures and outcomes. This may
econcile the discrepancy between the findings of Kissinger et
l [14] and Begley et al [7]. Women with older partners may be
ore likely to seek care in a clinic or require antenatal care,

esulting in the finding that women with older partners are

dom use at last sex (n � 622) and self-report of partner management

x (n � 622)a Providing PM (n � 347)c

Adjusted ORb

(95% CI)
Unadjusted OR
(95% CI)

Adjusted OR
(95% CI)b

1.00 1.00 1.00
.81 (.55–1.18) .69 (.41–1.15) .85 (.46–1.58)

1.00 1.00 —
1.19 (.81–1.75) .79 (.44–1.39) —

1.00 1.00 —
1.39 (.68–2.84) 1.94 (1.12–3.36)* —

1.00 1.00 —
1.38 (.71–2.66) 1.23 (.71–2.12) —

— 1.00 1.00
— 2.27 (1.26–4.09)** 2.04 (.96–4.34)*

1.00 1.00 —
.61 (.39–.95)* .91 (.42–1.96) —

1.00 1.00 1.00
1.82 (1.04–3.18)* .23 (.12–.46)*** .28 (.19–.65)**

1.00 1.00 1.00
1.82 (1.20–2.76)** .17 (.09–2.29)*** .14 (.07–.28)***

— 1.00 1.00
— .53 (.29–.95)* .45 (.22–.94)*

1.00 1.00 1.00
1.84 (1.05–3.21)* .53 (.29–.95)* .59 (.31–1.13)

— 1.00 1.00
— .49 (.27–.86)* .49 (.22–.94)*

1.00 1.00 1.00
1.14 (.83–1.57) 2.38 (1.31–4.33)** 1.64 (.73–3.70)
.92 (.67–1.49) — —

EE � generalized estimating equations.
per subject), reporting a total of 622 baseline plus 198 new partnerships,

rix used. Clustered on woman, with unit of analysis as the partnership.

man, with unit of analysis as the partnership.
and con

t last se
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ore likely to be infected with Ct. Prospectively, however,
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omen with older partners were no more likely to have Ct
ecurrence than those with same-age partners.

Within the limited age range we studied (14 to18 years),
oung age (14 to 16 years) was associated with an increased
isk of Ct recurrence. This is consistent with those of other
nvestigators; explanations for the association between in-
ident Ct infection and young age include the biologic
usceptibility of younger women to Ct due to cervical ec-
opy [1,3–5,9,12], increased rates of sex partner change, and
ower rates of correct and consistent condom use.

This study has several limitations. We were unable to
ink 19.9% of partners over time. Women not reporting
artner data may be more likely to be reinfected by older
artners, although there were no significant differences on
nown variables between women with and those without
issing partner data. Selection bias is a potential problem.
omen who attended at least one follow-up visit may

epresent a different group of patients than those who did
ot return for any follow-up; the latter group may be at
ncreased risk of infection and may also be more likely to
ave older partners. Although we found no difference in
omen with and without follow-up with respect to partner

ge at baseline, it is possible that those who dropped out
ere more likely to subsequently acquire older partners and
ad higher rates of recurrence, which we could not assess.
nfortunately, this bias is unavoidable, as the outcome of

nterest could only be measured among women with follow-
p. Our study did not allow distinction between new and
ersistent infections because some women did not have an
nterval visit at which they could be documented to be
ninfected. However, because persistence is not likely to be
ssociated with having an older partner, this is not likely to
e a confounder. One key limitation is this study’s short
ollow-up time. This study was intended to answer the
arent randomized controlled trial’s research question and
ot the question of partner age, and thus did not extend to a
ime frame, such as six months, that would have better
nswered this research question [1–14]. Other limitations
nclude the exclusion of women who attended the baseline
isit with their partners (which may mean that women least
ikely to adhere were included in a nonrepresentative fash-
on) and use of self-report to assess partner age and the
ehavioral outcomes of interest, including most notably
hether or not the partner was treated for Ct. These limi-

ations are also unavoidable, as the study was designed to
xamine short-term reinfection from original sex partner,
nd self-report was the only practical way to measure con-
om use and communication of information to sex partners.
s these data are from a randomized controlled clinical trial,

he treatment status of the women was analyzed and treated
s other covariates. Because this is an observational sample
elected on criteria other than that of the parent clinical trial,
he resulting sample represents nonrandom allocation of
reatment. Due to these limitations, results should not be

sed to evaluate the originally randomized treatment and
hould be interpreted with caution. Findings from this study
ay not be generalizable to the population of women who
ould not meet the eligibility requirements of the study.
This study has several strengths, including its prospec-

ive design and use of GEE, which incorporates repeated
valuations of patients, time-dependent covariates, and
hanges in partners. That demographic, clinical, and behav-
oral data were collected on both the patient and partner
evels at each of three time-points makes this study espe-
ially strong in evaluating the associations of interest. This
tudy had 80% power to detect a 1.6-fold or higher differ-
nce in risk of recurrence attributable to having a partner at
east three years older, suggesting that it is unlikely we
issed an association due to small sample size.
This study explored the role of older partners in recurrent

t among adolescent women. Although it does not appear
hat having older partners predisposes adolescent women to
ecurrent Ct or negative health behaviors, this age group
emains particularly vulnerable to Ct and other STDs. Sys-
ematic counseling about the importance of STD screening,
dherence to treatment, empowering and teaching women to
se condoms, and partner referral and treatment continue to
e essential. The Centers for Disease Control Treatment
uidelines [21] recommend repeat screening among women
iagnosed with a Ct infection. Although our findings sug-
est that young women with older partners are no more or
ess likely to be infected at repeat screening, it is essential to
romote partner treatment and continued screening for in-
ividuals of all ages at risk for Ct.
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