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RESEARCH ARTICLE Open Access

Efficacy of interventions to increase the uptake
of chlamydia screening in primary care:
a systematic review
Rebecca J Guy1*, Hammad Ali1, Bette Liu1, Simone Poznanski2, James Ward1, Basil Donovan1,3, John Kaldor1 and
Jane Hocking2

Abstract

Background: As most genital chlamydia infections are asymptomatic, screening is the main way to detect and
cases for treatment. We undertook a systematic review of studies assessing the efficacy of interventions for
increasing the uptake of chlamydia screening in primary care.

Methods: We reviewed studies which compared chlamydia screening in the presence and the absence of an
intervention. The primary endpoints were screening rate or total tests.

Results: We identified 16 intervention strategies; 11 were randomised controlled trials and five observational
studies, 10 targeted females only, five both males and females, and one males only. Of the 15 interventions among
females, six were associated with significant increases in screening rates at the 0.05 level including a multifaceted
quality improvement program that involved provision of a urine jar to patients at registration (44% in intervention
clinics vs. 16% in the control clinic); linking screening to routine Pap smears (6.9% vs. 4.5%), computer alerts for
doctors (12.2% vs. 10.6%); education workshops for clinic staff; internet-based continuing medical education (15.5%
vs. 12.4%); and free sexual health consultations (16.8% vs. 13.2%). Of the six interventions targeting males, two
found significant increases including the multifaceted quality improvement program in which urine jars were
provided to patients at registration (45% vs. 15%); and the offering by doctors of a test to all presenting young
male clients, prior to consultation (29 vs. 4%).

Conclusions: Interventions that promoted the universal offer of a chlamydia test in young people had the greatest
impact on increasing screening in primary care.

Background
Infection with Chlamydia trachomatis is a significant
public health problem. In women it causes adverse
health consequences such as pelvic inflammatory disease
which in turn can lead to tubal factor infertility and
ectopic pregnancy [1,2]. As over 80% of infections are
asymptomatic, screening on the basis of epidemiological
risk factors such as age and sexual history is the main
way to detect cases [1,2]. Clinical guidelines recommend
chlamydia screening in all sexually active young females
in many countries [3-5], and to young males in some
countries [4].

Primary care clinics play an important role in the pre-
vention and management of sexually transmissible infec-
tions (STIs). A large proportion of young people attend
primary care clinics each year for one reason or another
[6,7], and most chlamydial infections are diagnosed in
this setting [6,8]. However, despite the central role of pri-
mary care in chlamydia management, the proportion of
sexually active young people attending these clinics who
are offered screening at the time of their visit is low in
many countries ranging from 3.3% of 15-24 year females
and 1.0% of males in the South East of England in 2006/
07 [9]: and 12.5% of young sexually active females and
3.7% of males in Australia in 2008 [7].
A systematic review in 2006 by Ginige et al identified

four published trials of interventions to increase
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chlamydia screening in primary care and found that
educational packages targeting primary care physicians,
and the elimination of barriers to screening within clinic
systems were effective at increasing screening [10]. Since
then, a number of new publications have reported on
the evaluation of interventions to increase chlamydia
screening in primary care clinics among patients attend-
ing for routine consultations. This systematic review
aimed to provide an updated synthesis of studies exam-
ining the efficacy of these interventions, including the
trials considered in the 2006 review.

Methods
The systematic review was conducted according to the
PRISMA statement [11].

Review strategy
A publication was considered for inclusion if it reported on
the evaluation of an intervention to increase chlamydia
screening rates in a primary care clinic, through a compari-
son with chlamydia screening rates (proportion of patients
screened within a given time period) in a control group or
control time period. A primary care clinic was defined as a
health service that provides the first point of entry into the
health care system, addresses the vast majority of patient
concerns and needs, and is the ongoing focal point for all
of a patient’s health care requirements. This definition
excluded more specialised services, such as sexual health
clinics, family planning clinics, and pharmacies.
Following Ginige et al (2006), who searched the Medline

database for studies prior to 2005 using the words chlamy-
dia, screening, intervention, primary care and GPs, we
used the search terms as listed below, and extended the
search to additional electronic databases (Medline,
PubMed, EMBASE, the Cochrane Controlled Trials Regis-
ter and the Australian New Zealand Clinical Trial Regis-
try), to the end of September 2010. Only English language
publications were included. Reference lists of selected stu-
dies were also checked for other potentially relevant
studies.
1. Chlamydia infections, or Chlamydia, or Chlamydia

trachomatis, AND
2. Testing or screening, AND
3. Intervention, or trial, or intervention studies AND
4. General practice or general practitioner or GP or

primary care
The papers were reviewed and information extracted

by two authors independently. Disagreements were
resolved by discussion and consensus.
Publications were excluded that did not incorporate a

control group; reported on screening rates in the
absence of a specific intervention; described chlamydia
or STI screening programs in clinic or community set-
tings other than primary care; described surveys of

patients or providers about chlamydia screening; or did
not report original data.
For each paper that met the inclusion criteria, infor-

mation was extracted on the clinic location, the target
population, the intervention strategy, the study design,
the sample size, the statistical tests used and the out-
comes of the evaluation including chlamydia screening
rates or number of tests.

Analysis
We conducted a frequency analysis of information
related to the clinic (location, type), intervention type
and evaluation methods (sample size, design, analytical
techniques, time period of the evaluation and reported
outcomes).
The primary outcome for each study was the screen-

ing rate, defined as the proportion of patients attending
the clinic who were screened for chlamydia. For studies
that did not report this proportion, we accepted the
total number of tests done as an alternative.
From each study, we abstracted the odds ratio (OR) or

relative risk (RR) indicating the proportion tested in the
intervention group compared to controls. For studies
which did not report a measure of this kind we calculated
the outcomes using Stata statistical software [12], includ-
ing 95% confidence intervals, if the necessary data were
provided in the paper.

Results
Search outcomes
Using the search words ‘chlamydia’ and ‘screening’,
‘intervention’ and ‘general practice’, and variations of
these terms, 96 articles were identified and the abstracts
from these articles were reviewed (Figure 1). A total of 81
papers were excluded because they either described inter-
ventions to improve outcomes other than chlamydia
screening (n = 25); described chlamydia or STI screening
programs in clinic or community settings other than pri-
mary care (n = 15); were reviews or commentaries which
did not contain original data (n = 13); described surveys
of patients or providers about chlamydia screening (n =
5); described a cross sectional or cohort study which
reported STI incidence or prevalence, screening rates or
risk factors (n = 4); described mathematical transmission
models or cost-effectiveness analyses of the impact of
chlamydia screening (n = 4); described a study of non-
genital chlamydia (n = 5); described a chlamydia immu-
nological study (n = 1); was a case report (n = 1); there
was no control group (n = 2); the paper did not contain
any data (n = 6).

Overview of papers included
The remaining 15 papers [6,13-26] were included in the
review; four had been the subject of an earlier review by
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Ginige and colleagues [13,23-25]. Studies were con-
ducted in Australia (n = 5), the US (n = 5), the UK,
Scotland, Belgium, Denmark and New Zealand (NZ) (1
each). Two papers [19,22] each reported on the evalua-
tion of two distinct intervention strategies, and two
papers reported on the evaluation of the same interven-
tion strategies (one in females, one in males) [23,24] giv-
ing a total of 16 strategies evaluated across the 15
papers. Of the 16 intervention strategies; 10 targeted
females only, five both males and females, and one
males only.
As shown in Table 1, we grouped the 16 strategies to

increase chlamydia screening into six broad categories,
based on the methodological descriptions provided in
the reports: medical record prompts [19,22,26]; clinician
incentives [15,21]; alternative specimen collection
approaches [6,17]; clinician education [13,14,25]; patient
education [16]; and quality improvement programs
[20,22-24].
Of the 16 intervention strategies, eleven were described

as having been evaluated using a randomized controlled
trial (RCT) design [13,15,17,19,22-24,26] while five
reported using an observational design with control clinics
or a control period [6,14,16,20,21,25], One of the rando-
mized designs only involved random assignment between
two clinical sites. Because this very limited degree of ran-
domization can not overcome the potential for major con-
founding due to differences between sites that are
unrelated to the intervention, we reclassified it for the pur-
pose of the review as observational [14] Of the other five
observational evaluations, two involved non-random allo-
cation of clinics to the intervention, with comparison

being made to control clinics and to the pre-intervention
period in the intervention clinics [6,21], and the other
three used a before and after design within the same
group of clinics [16,20,25].
The primary study outcomes reported were clinic

screening rates (13 studies) [6,13,15-17,19,21-24,26],
total tests done (two studies) [14,20], and mean number
of tests per clinician (one study) [25]. One of the studies
that reported total tests also described the screening
rate in four of six participating clinics [20]. In one study
the primary outcome data was screening rates at the
clinic level but only one doctor in each clinic partici-
pated in the intervention [13]. In the RCTs, the total
number of participating clinics ranged from 12-191. In
the observational studies, the range was 2-49. Three eva-
luations did not report statistical tests required to deter-
mine if screening rates between intervention and control
groups were significantly different [14,20,21]. None of
the observational studies reported any form of adjust-
ment in their analyses for differences in baseline charac-
teristics, including chlamydia screening rates, between
the intervention and control clinics, although there were
such differences. For example in the NZ study, clients of
intervention clinics were more likely to be of a lower
socioeconomic status, Māori and rural population [21].

Impact of interventions among females
There were 15 intervention strategies which targeted
females. Six of the 15 intervention strategies were signif-
icantly associated with increased chlamydia screening at
the 0.05 level [13,17,19,21,23,26] (Table 1, Figure 2).
A large increase was observed in a multifaceted quality

improvement program targeting the screening of 14-18
year olds, in whom a screening rate of 65% was achieved
in females by the end of the program compared to the
21% in the same time period at control clinics (p < 0.001)
[23]. The increase was achieved within a few months, and
sustained for 18 months. Clinicians in the intervention
group participated in a 4-stage clinical improvement
initiative consisting of an baseline analysis of the gap
between current and best screening practice in participat-
ing clinics, capacity building, developing a clinic flow
chart and promotional material, monthly meetings of the
team members to identify barriers to screening and stra-
tegies to overcome them, development of performance
indicators, and introduction of universal urine specimen
collection from all adolescents at registration, prior to
examination (Table 1, Figure 2).
Other strategies that were associated with significant

but smaller increases in screening in females included
linking chlamydia screening with a Pap smear in a RCT
in Australia [17]. In this study, about 25% of all chlamy-
dia screening in both study groups were conducted
among females aged 30-39 years with a very low

Medline 
31 

EMBASE 
55 

PubMed 
53 

Total abstracts 
assessed 

96 

Duplicates 
105 

Cochrane Trial 
Reg 25 

ANZ Trial Reg 
10 

Excluded 
77 

Full articles 
reviewed 

19 

Excluded 
4 

Included studies 
with a control group  

15 

Figure 1 Search results. ANZ = Australia New Zealand
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Table 1 Studies of interventions to increase screening in females (n = 15)

Author
surname,
year

Country Intervention
type

Evaluation
design

Clinics
(n)

Target age
group (yrs)

Intervention
phase

Intervention group Control group Statistical
findings
reported**

Crude RR (and 95% CI)
calculated by reviewer**

Patients
(n)

%
screened

Patients
(n)

%
screened

Walker[26]
2010

Aust RCT 66 16-24 During 12098 12.2% 12924 10.6% OR = 1.3
(95%CI:1.1-1.4)A

Prompt Before 11518 8.3% 11704 8.8%

Scholes[22]
2006

US RCT 23 14-20 During 1777 42.6% 1732 40.8 OR = 1.0
(95%CI:0.9-1.2)B

McNulty[19]
2008

UK RCT 44 16-24 During -* -* -* -* RR = 1.0
(95%CI:0.8-1.2)C

Bilardi[15]
2010

Aust RCT 12 16-24 During 1589 13.4% 1792 8.8% OR = 0.9
(95%CI:0.6-1.2)D

Incentive Before 2662 11.5% 2689 6.2%

During 4018 16.8% 9068 13.2%

Morgan[21]
2009

NZ Non-RCT 49 16-24 Roll out 5368 15.5% 12124 13.7% NR 1.3 (1.2-1.4)E

Before 2676 13.9% 6077 13.0%

Bowden[17]
2008

Aust Alternative
specimen
collection

RCT 31 16-25 During 16082 6.9% 10794 4.5% OR = 2.1
(95%CI:1.3-3.4)F

Verhoeven
[25] 2005

Belgium RCT 36 < 35 yr During -* 7# -* 4.72# p = 0.106G 1.5 E, H

Burstein[18]
2005

US Non-RCT NS 15-26 During -* 32% -* -* NS 1.1H

Doctor education Before -* 30% -* -*

Armstrong
[14] 2003

Scotland Non-RCT 2 15-24 During -* 146## -* 138## NR 1.1E, H

Before -* 53## -* 113##

Allison[13]
2005

US After -* 15.5% -* 12.4%

RCT 191 16-26 During -* 13.3% -* 13.0% p = 0.04I, J 1.3H, J

Before -* 16.2% -* 18.9%

McNulty[19]
2008

UK RCT 82 16-24 During -* -* -* -* RR = 1.3
(95%CI:1.1-1.6)C

Bilardi[16]
2009

Aust Patient education Non-RCT 3 16-24 During 2002 6.4% -* -* p = 0.95G 1.0 (0.8-1.2)

Before 1548 6.3% -* -*

G
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al.BM
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Table 1 Studies of interventions to increase screening in females (n = 15) (Continued)

Schafer[23]
2002

US RCT 10 14-18 During 1092 43.8% 1299 15.6% p < 0.01 2.8 (2.4-3.2)E

Quality
improvement
program

Before 80 5.0% 86 14.0%

Scholes[22]
2006

US RCT 23 14-25 During 5650 42% 6105 40.1% OR = 1.0
(95%CI:0.9-1.1)B

Merritt[20]
2007

Australia RCT 6 15-24 Late-
intervention

-* 10.2%^ -* -* NR 1.5H, I

Before -* 6.7%^ -* -*

**Higher odds ratio or relative risk means intervention leads to greater screening.

Aust-Australia, US = United States, UK = United Kingdom, NZ = New Zealand, RCT = Randomised controlled trial, OR-odds ratio, RR-relative risk, M = male F = female NR = not reported, NS = not significant.
*Information not reported, #mean tests per GP, ##total tests, ^available

for four of six practices

A = Author conducted a mixed effect logistic regression with a 3-level hierarchy (patients, individual GPs and GP clinics)

B = Author conducted chi-square tests and logistic regression model

C = Author conducted a multi-level model with aggregate baseline tests and positivity included as co-variates. Unit of analysis was GP practice

D = Author conducted a mixed effect logistic regression with a 2-level hierarchy (patients, individual GPs)

E = Screening rate in intervention clinic compared to control clinic during intervention period only

F = Author conducted logistic regression adjusted for clustering within general practices = number of female doctors per practices and number of doctors enrolled in the practice were included in the model

G = Author conducted a test for equality in proportions

H = Insufficient information to calculate 95% CI

I = Author conducted an intention to treat analysis at the clinic level comparing mean post-intervention screening rates for the two groups. A general linear model adjusted for pre intervention done and intra
intervention screening rates using repeated-measures analysis

J = Screening rate in intervention clinic compared to control clinic post intervention
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chlamydia positivity obtained (< 1%). Integration of
computer alerts within patient management systems
based on age group (16-24) and female sex of clients in
Australia, also demonstrated a small increase in

screening [26]. An evaluation of the impact of provision
of funding for free general practice sexual health visits
for registered adolescents under-25 year in New Zealand
reported a 16.8% screening rate among females

Figure 2 Odds ratio or relative risk* of intervention studies to increase chlamydia screening in females, by intervention strategy type (n
= 15). CI = Confidence interval, QIP = quality improvement program *Higher odds ratio or relative risk means intervention leads to greater screenin
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attending the intervention clinics, compared to 13.2% in
the control clinics with no other statistical tests reported
[21]. Small but significant increases in chlamydia screen-
ing were also reported due to an interactive educational
workshop for clinic staff promoting screening in 16-24
year old females in the UK [19] and an internet-based
education program for doctors, promoting screening in
16-24 year old females (Table 1, Figure 2) [13].
Two intervention studies reported increases in screen-

ing but did not include any statistical analysis to demon-
strate the increases were significantly different from
control groups [14,20], One was a multi-faceted quality
improvement program in Australia that introduced chla-
mydia screening during practice visits for other pur-
poses. Doctors were trained to developed tactics for
introducing the chlamydia test and had regular meetings
to discuss progress. However, the increase was not uni-
form or sustained [20]. The other study was conducted
in Scotland and introduced an external advisor at one
clinic to raise awareness of chlamydia and train staff on
guidelines, and compared chlamydia screening to
another clinic without an advisor [14]. The number of
chlamydia tests performed in females increased by 176%
during the 6 month period when the advisor was pre-
sent compared to a six month period before, with 70%
of tests conducted by practice nurses. In the control
clinics screening only increased by 22% (Table 1, Figure
2) [14].
The remaining eight intervention strategies that did

not result in an increase in chlamydia screening were: a
written chart prompt in the US [22]; an educational
package (video and text) on communication skills for
sexual history taking in Belgium [25]; clinician referral
of patients to an interactive website called “Youth Check
Your Risk’ post-consultation in Australia [16]; laboratory
forms modified to include information about chlamydia
screening in the UK [19]; screening recommendations
and provider training in the US [18]; a $5 (AUD) incen-
tive in Australia [15]; and a multifaceted quality
improvement program in the US [22]. The quality
improvement program included selecting ‘leaders’ within
each clinic, an initial training session, regular feedback
on screening performance, provision of guidelines, a
prompt with Pap test, posters and chlamydia informa-
tion. The control group received the standard chlamydia
screening guideline - this was placed on each clinic’s
intranet and all physicians were advised of its posting.
The intervention did not significantly affect overall
screening rates, but did lead to a significant increase in
screening in women having a Pap test (74.6% versus
70.4%, p = 0.04) and a significant increase in screening
in women undergoing a physical examination (64.4%
versus 59.7%, p < 0.01) (Table 1, Figure 2).

Impact of interventions among males
Of the six intervention strategies which targeted males,
two were significantly associated with increased chlamy-
dia screening [6,24]. The greatest impact (673%
increase) in chlamydia screening was observed in a Dan-
ish study in which doctors were asked to test all 16-25
year old males whom they saw for any reason, by use of
a first-catch urine sample. Control clinics comprised all
other clinics in Denmark. Baseline screening in control
and intervention clinics was 3.4% and 3.7% respectively
and over a 12 month period following the intervention,
the study found screening rates were 29% in the inter-
vention clinics compared with 4% in the control clinics
(p < 0.001) [6]. The multifaceted quality improvement
which achieved high screening rates in females [24], also
led to a large increase in 14-18 year old males, in whom
uptake of 49% was achieved by the end of the program
compared to the 5% in the same time period at control
clinics (p < 0.001) [24]. The increase was achieved
within a few months, and sustained for at least 18
months (Table 2, Figure 3).
Two intervention studies reported increases in screen-

ing in males but did not include any statistical analysis
to demonstrate whether the increases were significantly
different from control groups [14,20]. One was the
multi-faceted quality improvement program in Australia
that introduced chlamydia screening during practice vis-
its for other purposes [20]. The second study was con-
ducted in Scotland and introduced an external advisor
at one clinic to raise awareness of chlamydia and train
staff on guidelines, and compared another clinic where
there was no advisor [14]. The number of chlamydia
tests performed in males in a six month period before
the intervention was 4, increasing to 16 during the 6
month period when the advisor was present, compared
with the control clinic clinics where 8 tests were con-
ducted before the intervention, and 10 when the advisor
was present (Table 2, Figure 3).
The remaining two intervention strategies that did not

result in an increase in chlamydia screening were:
screening recommendations and provider training in the
US [18]; and provision of funding for free general prac-
tice sexual health visits for registered adolescents under-
25 year in New Zealand [21] (Table 2, Figure 3).

Interventions which targeted males and females
Five studies targeted both males and females
[14,16,20,21,23,24], and four of these found a greater
increase in screening in males, compared with females
(Table 2, Figure 3) [14,16,21,23,24], while one which
used the strategy of linking screening with women’s
health-related consultations demonstrated a greater
increase in screening in females (Table 3) [20].
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Table 2 Studies of interventions to increase screening in males (n = 6)

Author
surname,
year

Country Intervention
type

Evaluation
design

Clinics
(n)

Target age
group (yrs)

Intervention
phase

Intervention group Control group Statistical
findings
reported**

Crude RR (and 95% CI)
calculated by reviewer**

Patients
(n)

%
screened

Patients
(n)

%
screened

During 4190 4.2% 8524 2.1%

Morgan[21]
2009

NZ Incentive Non-RCT 49 16-24 Roll out 5588 3.4% 11333 2.1% NR 2.0 (1.6-2.5)A

Before 2833 3.0% 5529 1.7%

Anderson[6]
2005

Denmark Alternative
specimen
collection

Non-RCT 3 16-25 During 617 29.4% 11204 3.8% p < 0.01B 7.7 (6.6-9.0)A

Before 607 3.7% 12007 3.4%

Armstrong
[14] 2003

Scotland Doctor education Non-RCT 2 15-24 During -* 16^ -* 10^ NR 1.6C, D

Before -* 4^ -* 8^

Bilardi[16]
2009

Aust Patient education Non-RCT 3 16-24 During 965 3.0% -* -* p = 0.77B 1.1 (0.7-2.0)

Before 732 2.7% -* -*

Tebb[24]
2005

US RCT 10 14-18 During 990 44.9% 1024 15.1% p < 0.01 3.0 (2.5-3.5)

Quality
improvement
program

Before 76 2.6% 61 7.0%

Merritt[20]
2007

Australia RCT 6 15-24 Late-
intervention

-* 6.3%# -* -* NR 1.4C

Before -* 4.5%# -* -*

** Higher odds ratio or relative risk means intervention leads to greater screening

Aust-Australia, US = United States, UK = United Kingdom, NZ = New Zealand, RCT = Randomised controlled trial, OR-odds ratio, RR-relative risk, M = male F = female NR = not reported,*Information not reported,
^total tests # available for four of six practices

A = Screening rate in intervention clinic compared to control clinic during intervention period only

B = Author conducted a test for equality in proportions

C = Insufficient information to reviewers to calculate 95% CI

D = Reviewers compared total tests in intervention clinic to control clinic during intervention period only
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Figure 3 Odds ratio or relative risk* of intervention studies to increase chlamydia screening in males, by intervention strategy type (n
= 6). CI = Confidence interval, QIP = quality improvement program, *Higher odds ratio or relative risk means intervention leads to greater
screening.
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Discussion
In this review, we found that a variety of new approaches
are being evaluated for their potential to increase uptake
of chlamydia screening among young people attending
primary care clinics. A range of potentially effective stra-
tegies were identified in these studies, with six out of the
15 interventions targeting young females and two of the

six interventions among young males finding statistically
significant increases in screening rates.
The two studies with greatest effect from the US and

Denmark, involved systems change to enable all patients
to be offered a chlamydia test. In contrast, the effect of
the multi-faceted quality improvement programs by
Scholes [22] and Merritt [20] which found no or limited

Table 3 Studies of interventions to increase screening in both sexes, by sex (n = 5)

Author
surname,
year

Intervention
type

Sex Intervention
phase

Intervention group Control group Statistical
findings
reported**

Crude RR (95% CI)
calculated by reviewer**

Patients
(n)

%
screened

Patients
(n)

%
screened

During 4018 16.8% 9068 13.2%

F Roll out 5368 15.5% 12124 13.7% NR 1.3 (1.2-1.4)

Morgan[21]
2009

Incentive Before 2676 13.9% 6077 13.0%

During 4190 4.2% 8524 2.1%

M Roll out 5588 3.4% 11333 2.1% p = 0.05A 2.0 (1.6-2.5)

Before 2833 3.0% 5529 1.7%

Merritt[20]
2007

Quality
improvement
program

F Late-
intervention

-* 10.2%C -* -* NR 1.5B

Before -* 6.7%C -* -*

M Late-
intervention

-* 6.3%C -* -* NR 1.4B

Before -* 4.5%C -* -*

F During -* 146^ -* 138^ NR 1.1B, D

Armstrong
[14] 2010

Doctor education Before -* 53^ -* 113^

M During -* 16^ -* 10^ NR 1.6B, D

Before -* 4^ -* 8^

Bilardi[16]
2009

Patient education F During 2002 6.4% -* -* 1.0E 1.0 (0.8-1.2)

Before 1548 6.3% -* -*

M During 995 3.0% -* -* 0.8E 1.1 (0.7-2.0)

Before 752 2.7% -* -*

Schafer[23]
2002,

Quality
improvement
program

F During 1092 43.8% 1299 15.6% p < 0.01F 2.8 (2.4-3.2)

Tebb[24]
2005

Before 80 5.0% 86 14.0%

M During 990 44.9% 1024 15.1% p < 0.01G 3.0 (2.5-3.5)

Before 76 2.6% 61 7.0%

** Higher odds ratio or relative risk means intervention leads to greater screening

OR-odds ratio, RR-relative risk, * Information not reported, M = male F = female, NR = not reported

^Total tests

A = Authors conducted a t-test for differences in the proportion of tests conducted in males and 16-24 year olds in the intervention practices compared to
control practices

B = Insufficient information to reviewers to calculate 95% CI

C = Screening rates based on 4 of the six clinics in the intervention clinics only

D = Reviewers compared total tests in intervention clinic to control clinic during intervention period only

E = Author conducted a test for equality in proportions

F = Authors assessed the statistical significance of the time by group effect using an F test

G = Authors adjusted for differences in ethnicity between study groups at baseline
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increases in screening rates, may have been constrained
because the interventions didn’t cause sufficient systems
change to results in the universal offer of screening,
instead it was more opportunistic screening often linked
with Pap smears. However in the study by Scholes [22]
the lack of effect may also have been because the screen-
ing rates in the control population were already relatively
high (40.1%). This study placed standard chlamydia
screening guidelines on each clinic’s intranet in the inter-
vention and control clinics, which in turn alerted all doc-
tors of the need for screening.
The main limitation of linking chlamydia screening

with Pap smears is that it is unlikely to capture young
women (< 20 years) who are ineligible for Pap smears in
most developed countries, as demonstrated the study by
Armstrong [14], where most of the increased screening
occurred outside the target age range, and Bowden where
25% of chlamydia screening in both study groups were
conducted among women aged 30-39 years [17]. Further-
more the extent of chlamydia screening would be reliant
on recommended Pap smear screening intervals and age
groups which do not necessarily coincide with that
recommended for chlamydia screening. The strength of
this strategy is that screening could be conducted by
practice nurses during women’s health consultations,
overcoming the barriers of insufficient time raised by
clinicians [20,27-29], and concerns that discussing chla-
mydia in a consultation unrelated to sexual health might
upset patients [20,27,28,30].
Two doctor education strategies resulted in small but

statistically significant increases in screening; interactive
education workshops in general practice clinics in the UK
[19], and internet-based Continuing Medical Education
(CME), involving 4 modules released every 3 months to
primary care physician offices in the US [13]. The interac-
tive workshop is likely to require significant staff resources
to roll out at a national level. The CME strategy may be
cheaper but would be unlikely to reach all clinicians, with
CME activities generally taken up by those clinicians inter-
ested in the area of sexual health.
Computer alerts were also shown in one study in

Australia to achieve a small improvement in provider
behaviour [26]. These findings are consistent with a
Cochrane review on the effects of on-screen, point of
care computer reminders on processes and outcomes of
care, which found that computer reminders achieved a
median improvement in process adherence of 3.8%
(IQR: 0.4% to 16.3%) for test ordering [31]. In contrast,
more passive prompts such as attaching a reminder
sticker to medical records [19], and including chlamydia
information on laboratory result forms [22], did not sig-
nificantly increased chlamydia screening.
Although Bilardi demonstrated that a small incentive

paid to practitioners did not increase chlamydia screening

rates in Australia [15], the study was limited by the fact
that clinicians did not receive the payment until the con-
clusion of the trial and there was limited contact and
ongoing communication from study investigators during
the trial.(Personal communication - Hocking) The authors
recommended future studies should include a higher
incentive, and/or be associated with more regular feedback
[15]. Incentive payments were used in the chlamydia
screening pilots conducted in the UK. General practi-
tioners were reimbursed up to £20 per eligible person
screened, with screening acceptance rates within clinics of
up to 81% [32]. However, once the chlamydia screening
program was rolled out across the country, incentive pay-
ments were removed and screening participation rates
within clinics fell to below 10% [33], Incentive payments
were offered to general practitioners to enrol patients for
chlamydia screening in Amsterdam with 94% acceptance
[34]. However, without RCT evidence, it is not possible to
predict how well general practitioners would respond to
an incentive payment to increase chlamydia screening
rates.
None of the studies specifically explored the role prac-

tice nurses or other clinic staff could play in chlamydia
screening in primary care, although in the study by Arm-
strong et al [14] practice nurses conducted 70% of screen-
ing by linking it with Pap smears, and in the study by
Shafer [23] and Tebb [24] the urine jar was given to
patients by reception staff at registration, prior to the
examination. It is possible that practice nurses, and other
generalist accredited health workers could play a greater
role in chlamydia screening in primary care clinics.
This review has some methodological limitations. First,

we did not search the grey literature so it is possible that
some evaluations were not identified, particularly those
with a negative outcome. Second, it is possible that in the
observational studies as the intervention was not rando-
mised any imbalances in factors that may have influenced
chlamydia screening rates may have biased the study find-
ings. Third, the populations and health care systems in the
study settings also varied, so the extent to which the find-
ings would apply to other settings is uncertain. For exam-
ple, the multi-faceted quality improvement intervention
reported by Shafer [23] and Tebb [24] was conducted in
paediatric clinics whereas as a number of other studies
were in general practice clinics. Fourth, due to the hetero-
geneity of the interventions and outcomes we were unable
to pool the outcomes to determine a summary effect.
To maximise the value of future evaluations, attention

should be paid to methodological issues, including con-
ducting statistical tests for significance, taking into account
the pre-intervention screening rates or differences in other
baseline characteristics into the analysis, and reporting
screening rates rather that total tests done. The lack of
reporting of screening rate in some studies is likely to be

Guy et al. BMC Infectious Diseases 2011, 11:211
http://www.biomedcentral.com/1471-2334/11/211

Page 11 of 13



related to the need to obtain the number of unique
patients from general practice patient management sys-
tems, which can now be facilitated through data extraction
software [35].
The question remains as to which of these strategies

should be employed in primary care to increase chlamydia
screening. It is not clear which would be the most cost-
effective due to the absence of costing data for all the stra-
tegies to enable comparison of impact per unit cost. While
the effect of the intervention seen in the study by Shafer
[23] and Tebb [24] appeared to be relatively large, the
intensity and complexity of the strategies employed may
be too difficult to implement universally. By contrast, the
computer alert evaluated by Walker and colleagues [26]
would be easier to disseminate with little impact on a gen-
eral practitioner’s time but would not achieve coverage
levels of sufficient magnitude to have an impact on popu-
lation prevalence as demonstrated in mathematical model-
ling [36]. Sustainability of the interventions on chlamydia
screening is another issue which was not specifically
addressed by most studies and this factor should also be
considered in selecting appropriate strategies.

Conclusion
Despite the limitations to the studies published, it appears
that interventions that provide easy and systematic means
of offering a chlamydia test to all eligible clients had the
greatest impact on increasing screening in primary care.
Our review focused on studies of young people already
attending primary care settings. A fundamental determi-
nant of the success of any clinic-based strategy is the
extent to which young people can access clinical services
for their sexual health needs. Therefore in applying our
findings to population level health advocacy, it is necessary
to consider the level of access to primary care clinics in
that setting, and the potential to supplement existing clini-
cal services with strategies such as testing programs in
non-clinical settings [37].

Acknowledgements
Nil

Author details
1The Kirby Institute, Sydney, New South Wales, Australia. 2Centre for
Women’s Health, Gender and Society, Melbourne School of Population
Health, University of Melbourne, Melbourne, Victoria, Australia. 3Sydney
Sexual Health Centre, Sydney Hospital, Sydney, New South Wales, Australia.

Authors’ contributions
RG conceived the study, coordinated the study, extracted the data and
drafted the manuscript. HA conducted the literature search and checked the
data in collaboration with RG. JK, JH and BL provided epidemiological
advice. JW provided advice on the interpretation of the results. All authors
read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 14 January 2011 Accepted: 5 August 2011
Published: 5 August 2011

References
1. Peipert JF: Genital Chlamydial Infections. N Engl J Med 2003, 349:2424-2430.
2. Haggerty CL, Gottlieb SL, Taylor BD, Low N, Xu F, Ness RB: Risk of sequelae

after Chlamydia trachomatis genital infection in women. J Infect Dis 2010,
201(Suppl 2):S134-55.

3. Workowski KA, Berman SM: Sexually transmitted diseases treatment
guidelines, 2006. MMWR Recomm Rep 2006, 55(RR-11):1-94.

4. Harris M, Bennett J, Mar CD, Fasher M, Foreman L, Furler J, Johnson C:
Guidelines for preventive activities in general practice (“The Red Book”).
Melbourne: Royal Australian College of General Practitioners;, 7 2009.

5. Lanjouw E, Ossewaarde JM, Stary A, Boag F, van der Meijden WI: 2010
European guideline for the management of Chlamydia trachomatis
infections. Int J STD AIDS 2010, 21(11):729-37.

6. Andersen B, Eidner PO, Hagensen D, Lomborg S, Hoff G: Opportunistic
screening of young men for urogenital Chlamydia trachomatis infection
in general practice. Scand J Infect Dis 2005, 37(1):35-9.

7. Kong FY, Guy RJ, Hocking JS, Merritt T, Pirotta M, Heal C, Bergeri I,
Donovan B, Hellard ME: Australian general practitioner chlamydia testing
rates among young people. Med J Aust 2011, 194(5):249-52.

8. Fairley CK, Hocking J, Gunn J, Chen MY: No barriers to chlamydia testing
in sexually active young women. Med J Aust 2005, 183(10):548-9.

9. Johnson SA, Simms I, Sheringham J, Bickler G, Bennett CM, Hall R,
Cassell JA: The implementation of chlamydia screening: a cross-
sectional study in the south east of England. Sex Transm Infect 2010,
86(3):217-21.

10. Ginige S, Fairley CK, Hocking JS, Bowden FJ, Chen MY: Interventions for
increasing chlamydia screening in primary care: a review. BMC Public
Health 2007, 7:95.

11. Ottawa Hospital Research Institute, PRISMA: Transparent Reporting of
Systematic Reviews and Meta-Analyses (accessed 1 December, 2010).
2010 [http://www.prisma-statement.org].

12. StataCorp., Intercooled Stata: Stata Corp: College Station; 2004.
13. Allison JJ, Kiefe CI, Wall T, Casebeer L, Ray MN, Spettell CM, Hook EW,

Oh MK, Person SD, Weissman NW: Multicomponent Internet continuing
medical education to promote chlamydia screening. Am J Prev Med 2005,
28(3):285-90.

14. Armstrong B, Kinn S, Scoular A, Wilson P: Shared care in the management
of genital Chlamydia trachomatis infection in primary care. Sex Transm
Infect 2003, 79(5):369-70.

15. Bilardi JE, Fairley CK, Temple-Smith MJ, Pirotta MV, McNamee KM, Bourke S,
Gurrin LC, Hellard M, Sanci LA, Wills MJ, Walker J, Chen MY, Hocking JS:
Incentive payments to general practitioners aimed at increasing
opportunistic testing of young women for chlamydia: a pilot cluster
randomised controlled trial. BMC Public Health 2010, 10:70.

16. Bilardi JE, Sanci LA, Fairley CK, Hocking JS, Mazza D, Henning DJ,
Sawyer SM, Wills MJ, Wilson DA, Chen MY: The experience of providing
young people attending general practice with an online risk assessment
tool to assess their own sexual health risk. BMC Infect Dis 2009, 9:29.

17. Bowden FJ, Currie MJ, Toyne H, McGuiness C, Lim LL, Butler JR, Glasgow NJ:
Screening for Chlamydia trachomatis at the time of routine Pap smear
in general practice: a cluster randomised controlled trial. Med J Aust
2008, 188(2):76-80.

18. Burstein GR, Snyder MH, Conley D, Newman DR, Walsh CM, Tao G, Irwin KL:
Chlamydia screening in a Health Plan before and after a national
performance measure introduction. Obstet Gynecol 2005, 106(2):327-34.

19. McNulty CA, Thomas M, Bowen J, Buckley C, Charlett A, Gelb D, Foy C,
Sloss J, Smellie S: Interactive workshops increase chlamydia testing in
primary care–a controlled study. Fam Pract 2008, 25(4):279-86.

20. Merritt TD, Durrheim DN, Hope K, Byron P: General practice intervention
to increase opportunistic screening for chlamydia. Sex Health 2007,
4(4):249-51.

21. Morgan J, Haar J: General practice funding to improve provision of
adolescent primary sexual health care in New Zealand: results from an
observational intervention. Sex Health 2009, 6(3):203-7.

22. Scholes D, Grothaus L, McClure J, Reid R, Fishman P, Sisk C, Lindenbaum JE,
Green B, Grafton J, Thompson RS: A randomized trial of strategies to
increase chlamydia screening in young women. Prev Med 2006,
43(4):343-50.

Guy et al. BMC Infectious Diseases 2011, 11:211
http://www.biomedcentral.com/1471-2334/11/211

Page 12 of 13

http://www.ncbi.nlm.nih.gov/pubmed/14681509?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20470050?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20470050?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17167397?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17167397?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21187352?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21187352?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21187352?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15764188?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15764188?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15764188?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21381999?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21381999?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16296982?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16296982?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20460264?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20460264?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17547745?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17547745?dopt=Abstract
http://www.prisma-statement.org
http://www.ncbi.nlm.nih.gov/pubmed/15766617?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15766617?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14573830?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14573830?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20158918?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20158918?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20158918?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19284635?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19284635?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19284635?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18205578?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18205578?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16055583?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16055583?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18579709?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18579709?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18082068?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18082068?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19653956?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19653956?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19653956?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16782182?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16782182?dopt=Abstract


23. Shafer MA, Tebb KP, Pantell RH, Wibbelsman CJ, Neuhaus JM, Tipton AC,
Kunin SB, Ko TH, Schweppe DM, Bergman DA: Effect of a clinical practice
improvement intervention on Chlamydial screening among adolescent
girls. JAMA 2002, 288(22):2846-52.

24. Tebb KP, Pantell RH, Wibbelsman CJ, Neuhaus JM, Tipton AC, Pecson SC,
Pai-Dhungat M, Ko TH, Shafer MA: Screening sexually active adolescents
for Chlamydia trachomatis: what about the boys? Am J Public Health
2005, 95(10):1806-10.

25. Verhoeven V, Avonts D, Vermeire E, Debaene L, Van Royen P: A short
educational intervention on communication skills improves the quality
of screening for Chlamydia in GPs in Belgium: a cluster randomised
controlled trial. Patient Educ Couns 2005, 57(1):101-5.

26. Walker J, Fairley CK, Walker SM, Gurrin LC, Gunn JM, Pirotta MV, Carter R,
Hocking JS: Computer reminders for chlamydia screening in general
practice: A randomized controlled trial. Sex Transm Dis 2010,
37(7):445-450.

27. Ma R, Clarke A: Chlamydia screening in general practice: views of
professionals on the key elements of a successful programme. J Fam
Plann Reprod Health Care 2005, 31(4):302-6.

28. McNulty CA, Freeman E, Bowen J, Shefras J, Fenton KA: Barriers to
opportunistic chlamydia testing in primary care. Br J Gen Pract 2004,
54(504):508-14.

29. Hocking JS, Parker RM, Pavlin N, Fairley CK, Gunn JM: What needs to
change to increase chlamydia screening in general practice in Australia?
The views of general practitioners. BMC Public Health 2008, 8:425.

30. Temple-Smith M, Kneebone J, Bilardi J, Pirotta M: Chlamydia screening:
barriers to a complex intervention in the general practice setting.
General Practice and Primary Health Care Conference: Melbourne; 2009.

31. Shojania KG, Jennings A, Mayhew A, Ramsay CR, Eccles MP, Grimshaw J:
The effects of on-screen, point of care computer reminders on
processes and outcomes of care. Cochrane Database Syst Rev 2009, , 3:
CD001096.

32. Pimenta JM, Catchpole M, Rogers PA, Hopwood J, Randall S, Mallinson H,
Perkins E, Jackson N, Carlisle C, Hewitt G, Underhill G, Gleave T, McLean L,
Ghosh A, Tobin J, Harindra V: Opportunistic screening for genital
chlamydial infection. 11: Prevalence among healthcare attenders,
outcome and evaluation of positive cases. Sex Transm Infect 2003,
79:22-27.

33. NCSSG: New Frontiers: Annual Report of the National Chlamydia
Screening Programme in England 2005/06. HPA: London; 2006.

34. van den Hoek JA, Mulder-Folkerts DK, Coutinho RA, Dukers NH, Buimer M,
van Doornum GJ: Opportunistic screening for genital infections with
Chlamydia trachomatis among the sexually active population of
Amsterdam II. Over 90% participation and almost 5% prevalence. Ned
Tijdschr Geneeskd 1999, 143:668-672.

35. Boyle D, Kong F: A systematic mechanism for the ethical collection and
interpretation of display format pathology test results from Australian
Primary Care records. Australia’s Health Informatics Conference 2009:
Canberra.

36. Regan DG, Wilson DP, Hocking JS: Coverage is the key for effective
screening of Chlamydia trachomatis in Australia. J Infect Dis 2008,
198(3):349-58.

37. Shih SL, Graseck AS, Secura GM, Peipert JF: Screening for sexually
transmitted infections at home or in the clinic? Curr Opin Infect Dis 2010,
24(1):78-84.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2334/11/211/prepub

doi:10.1186/1471-2334-11-211
Cite this article as: Guy et al.: Efficacy of interventions to increase the
uptake of chlamydia screening in primary care: a systematic review.
BMC Infectious Diseases 2011 11:211.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Guy et al. BMC Infectious Diseases 2011, 11:211
http://www.biomedcentral.com/1471-2334/11/211

Page 13 of 13

http://www.ncbi.nlm.nih.gov/pubmed/12472326?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12472326?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12472326?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16186459?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16186459?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15797158?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15797158?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15797158?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15797158?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20375930?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20375930?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16274554?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16274554?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15239912?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15239912?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19115998?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19115998?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19115998?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12576608?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12576608?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12576608?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10321299?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10321299?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10321299?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18588484?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18588484?dopt=Abstract
http://www.biomedcentral.com/1471-2334/11/211/prepub

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Review strategy
	Analysis

	Results
	Search outcomes
	Overview of papers included
	Impact of interventions among females
	Impact of interventions among males
	Interventions which targeted males and females

	Discussion
	Conclusion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


