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Abstract
Objective To evaluate the effectiveness of a practice nurse led
strategy to improve the notification and treatment of partners
of people with chlamydia infection.
Design Randomised controlled trial.
Setting 27 general practices in the Bristol and Birmingham
areas.
Participants 140 men and women with chlamydia (index cases)
diagnosed by screening of a home collected urine sample or
vulval swab specimen.
Interventions Partner notification at the general practice
immediately after diagnosis by trained practice nurses, with
telephone follow up by a health adviser; or referral to a
specialist health adviser at a genitourinary medicine clinic.
Main outcome measures Primary outcome was the proportion
of index cases with at least one treated sexual partner. Specified
secondary outcomes included the number of sexual contacts
elicited during a sexual history, positive test result for chlamydia
six weeks after treatment, and the cost of each strategy in 2003
sterling prices.
Results 65.3% (47/72) of participants receiving practice nurse
led partner notification had at least one partner treated
compared with 52.9% (39/68) of those referred to a
genitourinary medicine clinic (risk difference 12.4%, 95%
confidence interval − 1.8% to 26.5%). Of 68 participants
referred to the clinic, 21 (31%) did not attend. The costs per
index case were £32.55 for the practice nurse led strategy and
£32.62 for the specialist referral strategy.
Conclusion Practice based partner notification by trained
nurses with telephone follow up by health advisers is at least as
effective as referral to a specialist health adviser at a
genitourinary medicine clinic, and costs the same.
Trial registration Clinical trials: NCT00112255.

Introduction
A national chlamydia screening programme in England and
increasing primary care provision of sexual health care are part
of the UK government’s strategy for tackling increasing rates of
sexually transmitted infections.1 Partner notification is essential
to the control of sexually transmitted infections,2 including
chlamydia for which reported diagnoses have increased by 66%
in the past five years.3 New strategies for managing chlamydia in
non-specialist settings are urgently required: 45% of cases
detected in screening pilot sites were diagnosed in general prac-

tice.4 Genitourinary medicine clinics are, however, failing to cope
with the increasing workload.5

Partner notification involves informing the sexual partners of
someone with a sexually transmitted infection of the possibility
of exposure, offering them diagnosis and treatment, and provid-
ing advice about preventing future infection.2 In the United
Kingdom this is usually done by specialist sexual health advisers
in departments of genitourinary medicine.6 The effectiveness of
partner notification in non-specialist settings in developed coun-
tries is not known.7 We carried out a randomised controlled trial
to compare the effectiveness of, and resources used by, two strat-
egies for managing cases of chlamydia diagnosed in primary
care: partner notification by trained practice nurses at the time of
diagnosis, with telephone follow up by health advisers; and refer-
ral to a specialist health adviser at a genitourinary medicine
clinic.

Methods
The trial was part of the chlamydia screening studies project
(ClaSS), a population based study in which men and women,
selected at random from the lists of 27 general practices in the
Bristol and Birmingham areas, were invited to provide a home
collected urine sample or vulval swab specimen, or both, for test-
ing for Chlamydia trachomatis.8 9 People were eligible if they had a
positive chlamydia test result and received the result at their gen-
eral practice (index cases). To increase recruitment, in the last
eight months of the study we also asked general practitioners in
study practices to refer additional patients diagnosed as having
chlamydia infection to the practice nurse for assessment. The
nurse provided antibiotic (azithromycin) treatment, explained
the trial, and asked for written consent. Those who agreed were
randomised individually using computer generated random
numbers in permuted blocks, stratified by practice. Allocation
was concealed until assignment by using a central computerised
telephone system, which the nurse had to telephone to obtain
the assignment.

Interventions
Index cases randomised to the practice arm had partner
notification initiated by a practice nurse immediately after diag-
nosis. Each practice nominated one or two nurses, who received
one day’s training about sexual history taking, management of
chlamydia, and partner notification, including role play with
actors who simulated clinical scenarios. Another half day was
spent on training in the study procedures, including enrolment
and randomisation. A research health adviser visited each prac-
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tice at the start, was available during the trial by telephone or in
person, and carried out telephone follow up. The practice nurse
strategy included a partner notification interview, which included
a sexual history of all sexual contacts in the six months before the
chlamydia diagnosis; patient referral (infected people inform
contacts themselves) using contact slips for each partner; advice
on avoiding sexual intercourse until the partner had completed
treatment; and information about being screened for other sexu-
ally transmitted infections. Contact slips included details of the
study genitourinary medicine clinics, and requested the
treatment centre to return the slip to the study centre. Practice
nurses did not follow-up index cases.

Participants randomised to referral to a clinic were given
details of a research health adviser at each clinic. If the index case
did not telephone the clinic within a week the health adviser
made up to two attempts to contact them. Health advisers
carried out partner notification using standardised protocols for
patient referral, provider referral (immediately informing
partners on behalf of the patient), or conditional referral
(contacting partners if the patient had not done so after an
agreed period) and issued contact slips. They also offered
patients a consultation for screening for other sexually transmit-
ted infections. Follow up was by telephone.

Outcomes
The prespecified primary outcome was treatment of sexual con-
tacts, expressed as the proportion of index cases with at least one
sexual partner treated and the number of partners treated per
case six weeks after randomisation. A researcher not involved in
the participant’s partner notification did the telephone follow up.
Assessment of outcomes was therefore blinded. We defined a
partner as having been treated if at telephone follow up the
index case said that the partner had been treated, a contact slip
was returned to the study centre, or the partner was confirmed to
have attended a local genitourinary medicine clinic after the
index case received the intervention. Secondary outcomes
included the number of partners per index case elicited in the
sexual history and the proportion of index cases with a positive
chlamydia test result in a urine sample or vulval swab specimen
six weeks after randomisation. We also compared the proportion
of index cases with all sexual partners treated, as incomplete
partner treatment has been shown to be a risk factor for reinfec-
tion after screening for chlamydia.10 11

Statistical analysis
We hypothesised that referral to a specialist health adviser for
partner notification would be more effective than the practice
nurse strategy.8 Our sample size calculation assumed that 60% of
index cases referred to the clinic12 and 40% to primary care
would have had at least one partner treated. With 80% power
and a significance level of 5%, this would require 107
participants in each arm.

The primary analysis prespecified in the protocol was carried
out according to the intent to carry out partner notification. We
included all index cases randomised and all sexual partners elic-
ited, either during the partner notification interview or at
telephone follow up for index cases who had not attended the
clinic (groups a to c in figure). We assumed that the sexual part-
ners of index cases lost to follow up had not been treated. In a
further analysis we included only index cases who received part-
ner notification (groups a and b in figure). We estimated the
absolute and relative risks of an index case having at least one
partner treated after partner notification by a practice nurse
compared with referral to a clinic. We also calculated the mean
(standard deviation) number of partners treated per case in the

two groups and estimated the difference between means using
regression models, with robust standard errors to calculate 95%
confidence intervals. In all analyses we took into account cluster-
ing at practice level.

Resource use
We present the costs of each strategy in obtaining the observed
outcome from the perspective of the health service as a cost con-
sequence analysis.13 Costs were in sterling at 2003 prices. We
obtained hourly rates of pay (including employer contributions)
and training costs from the chlamydia screening studies project.
Practice nurses recorded the total duration of the consultation,
which included the time taken to give results and treatment,
explain the study, obtain consent, and carry out randomisation
followed by partner notification or referral. We used published
data on the duration of clinic consultations for partner notifica-
tion.14

We also estimated the time spent by health advisers
providing support for partner notification and telephone follow
up. Research health advisers recorded the number and duration
of phone calls for following-up partner notification outcomes.
We estimated that the initial practice visit lasted two hours and
that telephone support to practice nurses averaged 0.1 hours per
case. We applied these figures to a population similar to that
served by Avon primary care trusts (1 million people, five
primary care trusts with 150 general practices, and 1800 cases of
chlamydia infection diagnosed in general practice in 2004;
Wendi Slater, personal communication, 2005).

Results
Participants were enrolled from March 2001 to October 2002.
Thirty six nurses in 25 of 27 practices involved in the chlamydia
screening studies project enrolled at least one participant
(median 4, range 1-13). Overall, 74% (140/190) of eligible
participants were randomised: 72 to the practice nurse strategy
and 68 to referral to a genitourinary medicine clinic (figure). The
two groups were well balanced at baseline (table 1). We obtained
outcome data on 74% (104/140) of index cases and 79% (163/
206) of contacts, with similar follow up in both arms (figure).
Twenty three contact slips were returned.

All 72 participants randomised to the practice nurse strategy
had a partner notification interview on the same day. Of the 68
participants referred to the clinic, 21 (31%) did not attend,
including three who were interviewed by the practice nurse. The
remainder had a partner notification interview a mean of 13.2
(SD 18.0) days after randomisation. Sexual histories recorded by
practice nurses elicited details of 1.7 (SD 1.2) contacts per case
compared with 1.4 (SD 1.0) contacts per case elicited from 47
index cases who were randomised to the clinic and had partner
notification done (difference 0.3, 95% confidence interval − 0.01
to 0.6; P = 0.055).

Overall, 45% (92/206) of contacts of 140 index cases were
considered treated: 65.3% (47/72) of index cases seen by a prac-
tice nurse and 52.9% (39/68) of those referred to the clinic had
at least one sexual partner treated (relative risk 1.2, 0.9 to 1.6,
absolute difference 12.4%, − 1.8% to 26.5%, P = 0.087; table 2). In
analysis restricted to index cases who had partner notification
done, we found no evidence of a difference between the arms
(risk difference 7.9%, − 8.4% to 24.0%). In the clinic arm, similar
proportions of contacts were treated for index cases who
attended the clinic (46.9%, 30/64) and those who did not (39.1%,
9/23). Half of index cases seen by a practice nurse (37/72,
51.4%) had all their partners treated compared with 30.9% (21/
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68) of those referred to the clinic (risk difference 20.5%, 4.1% to
36.9%; P = 0.014).

Analysed (a)
Cases (n=72)
Contacts (n=119):
 From telephone interview
  (n=74)
 From contact slip or
  computer (n=22)
 No information (n=23)

Analysed (b)
Cases (n=47)
Contacts (n=64):
 From telephone interview
  (n=30)
 From contact slip or
  computer (n=14)
 No information (n=20)

Analysed (c)
Cases (n=21)
Contacts (n=23):
 From telephone interview
  (n=23)

Received intervention (n=72):
Contacts elicited (n=119)

Practice nurse
strategy (n=72)

Referral to genitourinary
medicine clinic strategy (n=68)

Received intervention (n=47):
 From health adviser (n=44)
 From practice nurse (n=3)
Contacts elicited (n=64)

Intervention not received
 (n=21)   
Did not attend appointment
 (n=21)

Patients positive for Chlamydia (n=231):
 Chlamydia screening studies project (n=219)
 General practice (n=12)

Assessed for eligibility (n=190):
 Chlamydia screening studies project (n=178)
 General practice (n=12)

Excluded - did not receive result at practice:
 Chlamydia screening studies project (n=41)

Cases lost to follow up (n=19)
  Declined follow up (n=4)
  Not contactable (n=15)

Cases lost to follow up (n=17)
  Declined follow up (n=7)
  Not contactable (n=10)

Randomised (n=140, 74%):
 Chlamydia screening studies project (n=131)
 General practice (n=9)

Excluded - declined randomisation (n=50):
 Chlamydia screening studies project (n=47)
 General practice (n=3)

Flow of participants through trial

Table 1 Characteristics of trial participants. Values are numbers
(percentages) of participants

Characteristic
Partner notification method

Practice nurse (n=72)
Genitourinary medicine clinic

(n=68)

Women 49 (68) 43 (63)

Men 23 (32) 25 (37)

Age group (years):

16-19 28 (39) 26 (38)

20-24 37 (51) 33 (49)

25-39 7 (10) 9 (13)

Ethnic group:

White 57 (79) 57 (84)

Black Caribbean 5 (7) 2 (3)

Black other 1 (1) 3 (4)

Indian, Pakistani, or
Bangladeshi

1 (1) 0

Chinese or other 1 (1) 2 (3)

Missing data 7 (10) 4 (6)

Deprivation in ward of
residence*:

Low 28 (39) 26 (38)

Medium 24 (33) 24 (35)

High 19 (26) 17 (25)

Missing data 1 (1) 1 (1.5)

*Tertiles of Department of Environment, Transport, and Regions index of multiple
deprivations, 2000 score.

Table 2 Outcome of partner notification by practice nurses or specialist at
genitourinary medicine clinic. Values are numbers (percentages) unless
stated otherwise

Variables
Practice
nurse

Genitourinary
medicine

clinic
Difference
(95% CI) P value

No of index cases randomised
(intention to treat)

72 68 — —

Total No of contacts elicited* 119 87 — —

No of contacts treated: 53 39 — —

Cases with at least one contact
treated†

47 (65.3) 36 (52.9) 12.4
(−1.8 to 26.5)

0.087

Mean (SD) contacts treated per
case randomised†

0.74 (0.6) 0.57 (0.6) 0.16
(−0.02 to 0.34)

0.078

Cases with all partners treated‡ 37 (51.4) 21 (30.9) 20.5
(4.1 to 36.9)

0.014

No of index cases interviewed
(receiving treatment)

72 47 — —

No of contacts elicited at interview
only

119 64 — —

No of contacts treated: 53 30 — —

Cases with at least one contact
treated†

47 (65.3) 27 (57.4) 7.8
(−8.4 to 24.0)

0.343

Mean (SD) contacts treated per
case interviewed†

0.74 (0.6) 0.64 (0.6) 0.1
(−0.1 to 0.3)

0.325

Cases with all partners treated‡ 37 (51.4) 17 (36.2) 15.2
(−3.3 to 33.8)

0.108

*Number in clinic arm includes 64 elicited at partner notification interview plus 23 partners of
10 participants randomised to clinic who did not attend appointment.
†Outcome prespecified in study protocol.
‡Outcome not prespecified in study protocol.
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Of 73 people (52%) who returned a specimen six weeks after
treatment, one (in the practice arm) had a positive chlamydia test
result. This probably represented reinfection because the index
case had reported two partners in the past six months, neither of
whom had been treated.

Resource use
Partner notification and treatment undertaken by a practice
nurse at the general practice was the dominant option: the cost
per index case was £32.55, and 65.3% had at least one partner
treated. In comparison, referral to the clinic cost £32.62 per
index case, and 52.9% had at least one partner treated (table 3).
For index cases managed at the general practice, nurses took an
average of 41.9 minutes (95% confidence interval 37.0 to 46.7) to
give the chlamydia test result and treatment, enrol the patient,
and carry out a partner notification interview. For those referred
to the clinic the average consultation with the practice nurse was
38.8 minutes (34.8 to 42.8). This included the time taken to give
the chlamydia test result and treatment, enrol the patient, and
explain the process of referral to the clinic. Index cases who
attended the clinic then had a consultation with a health adviser,
estimated at 12 minutes (table 3).14 The one day training course
cost an average of £85 per practice. We estimated locum and
travelling costs at £145.79 per nurse.

Research health advisers spent an average of 4.41 (SD 2.40)
minutes on telephone follow up with index cases who could be
contacted and 3.73 (SD 1.30) minutes on unanswered phone
calls to non-contactable cases. Assuming that, as in this trial,
about 75% of index cases could be contacted at follow up, we
estimated that practice visits, telephone support, and follow up
for practice nurse led partner notification would require 606
hours of health adviser time for a population the size of Avon.

Discussion
Practice nurses with appropriate training and support from
health advisers to carry out telephone follow up can provide
effective immediate partner notification for community diag-
nosed Chlamydia, and this approach costs the same as standard
referral. These results contradicted our hypothesis, that the out-
comes of partner notification of chlamydia through referral to a
specialist health adviser would be better than those of general
practice nurses. This was because about a third of those referred
for specialist partner notification did not attend the genitouri-
nary medicine clinic. The costs of the two strategies were similar.
Contact slips were not useful for ascertaining contact treatment.
Single dose azithromycin seemed to have eradicated chlamydia
among those who had follow-up tests six weeks after treatment.

Strengths and weaknesses of study
The strengths of this study were that it was a multicentre
randomised trial, included both sexes, and compared manage-
ment strategies rather than simply the performance of different
professionals. We minimised bias by concealing allocation to
study groups, blinding the ascertainment of outcomes, and ana-
lysing data according to the intention to carry out partner notifi-
cation. The outcome was not explained by any imbalance in
sexual behaviour between the two arms as the number of
partners in the previous 12 months was slightly higher in the
referral arm (3.5 v 2.6). One limitation is that low overall uptake
of home based screening for chlamydia reduced the number of
eligible people.8 Confidence intervals for the primary outcome,
however, excluded a clinically relevant effect in favour of referral
to a health adviser at a genitourinary medicine clinic.

Some features of the research might have influenced the out-
comes. For some participants the study clinic was not their near-
est clinic: this might have contributed to the 30% default rate,
although this was lower than in some primary care studies.15 Giv-
ing azithromycin at the practice might have exaggerated the dif-
ferences between groups if fewer people randomised to the clinic
then attended. Conversely, nurses explained to all participants
the importance of sexual contacts being treated. This is standard
clinical practice, but in a trial setting the differences between
groups would diminish if some index cases randomised to refer-
ral to the genitourinary clinic acted on this advice and did not
attend their appointment. That the proportion of contacts
treated in the referral arm was similar whether or not the index
case attended the clinic is in keeping with this.

Comparison with other studies
This is the first randomised trial to have evaluated primary care
based partner notification in a developed country.7 Contact trac-
ing in UK genitourinary medicine clinics results in the treatment
of about 0.61 partners per case seen.12 In the English national
chlamydia screening programme, 44% of all contacts identified
were treated.16 Practice nurse led partner notification compared
favourably with these figures (0.74 partners per case, 45% of all
partners treated). The combined cost of treatment and manage-
ment of partners in our study was similar to estimates from the
national programme.17 Another novel partner notification strat-
egy to enhance patient referral involves index cases delivering
antibiotics and sexual health information directly to partners
without a clinical consultation, or the partner collecting
treatment from a pharmacy.18 In a randomised trial in the United
States, patient referral and expedited partner therapy together
achieved treatment of all partners for an estimated 80% of index
cases.18 Similar strategies are being considered in the United

Table 3 Costs of partner notification strategies in primary care

Variable
Practice nurse strategy Genitourinary medicine clinic

No of participants Unit cost* Total*
No of

participants Unit cost* Total*

Index case treatment 72 12.00 864.00 68 12.00 816.00

Mean (95% CI) partner
notification advice:

At general practice 72 11.72 (10.37 to 13.08)† 843.84 68 10.86 (9.74 to 11.98)‡ 738.48

At clinic — — — 47 4.16§ 195.52

Partner treatment 53 12.00 636.00 39 12.00 468.00

Mean (95% CI) cost per
index case

72 — 32.55 (31.20 to 33.91) 68 — 32.62 (31.49 to 33.73)

*All costs are United Kingdom sterling in 2003 prices. Cost of nurse £16.80 per hour, health adviser £19.80 per hour, azithromycin assumed to have been used for all index cases and sexual
partners.
†Costs include time for giving treatment, explaining study, gaining consent, and undertaking partner notification.
‡Costs include time for practice nurse consultation for treatment, explaining study, gaining consent, and explaining referral process to genitourinary medicine clinic for all 68 index cases.
§Costs also include time for health adviser consultation for 47 index cases who attended the genitourinary medicine clinic.
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Kingdom, although contact with the partner (at least by
telephone) would be likely to be required for legal reasons.

Meaning of the study
People diagnosed with chlamydia infection in primary care
settings can be managed there by trained staff who are
supported by sexual health advisers. Our qualitative research,
which will be reported separately, showed that patients also pre-
ferred this strategy to clinic referral. Recent research suggests
that ensuring that all sexual partners are treated is important for
avoiding reinfection.10 11 Although this outcome was not
prespecified, practice based partner notification resulted in more
index cases having all partners treated than the referral strategy.
This strategy might contribute to improved control of chlamydia
in the population if it reduced the duration of infection
sufficiently owing to decreased delays in treatment of partners
because of the referral process and long clinic waiting times4 and
a reduction in reinfection from more complete partner
treatment.10 11 We will investigate this, and the cost effectiveness
of the strategy, in a separate modelling study. The estimated costs
were slightly higher than they would be in practice because trial
procedures increased consultation times. These were, however,
the same for both study arms. The similarity in practice nurse
consultation times between the trial arms suggests that the time
taken to explain the referral process to a genitourinary medicine
clinic to someone with chlamydia could be spent on taking a
sexual history and carrying out partner notification at the prac-
tice.

Implications for policy and practice
Practice nurse led partner notification could be incorporated
into the English national chlamydia screening programme,
which currently suggests referral to a genitourinary medicine
clinic.19 This would relieve pressure from overburdened clinics,5

which are unlikely to be able to handle the substantial increases
in cases of chlamydia generated by a successful national screen-
ing programme. Primary care trusts can use our results directly
to plan screening because our model of care complied with the
core requirements of the national programme19: the central
project office received all chlamydia test results, and a health
adviser ensured that all patients in a group of practices received
treatment, supported practice nurses carrying out partner notifi-
cation, and followed up the outcomes. This model could be
extended to other primary care settings, such as community
contraception clinics and NHS walk-in clinics. General
practitioners could also be trained. The initial training costs
would be discounted over time, and one health adviser could
support several primary care trusts.

New interventions to improve health should be shown to be
effective before their introduction into routine practice. Free
tests for Chlamydia are being introduced to pharmacies in Eng-
land to increase screening opportunities,20 although evidence of
effectiveness is lacking.21 22 In contrast, our study provides high
quality evidence that investing in training and support for prac-
tice nurse led partner notification in primary care would be an
effective use of government resources committed to improving
sexual health.
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