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Abstract 

Introduction: Chlamydia trachomatis is the most prevalent treatable sexually transmitted 

disease, with peak prevalence in young women, resulting in a CDC recommendation for annual 

screening.  A community health center in Phoenix Arizona implemented this recommendation 

in 2010. 

Objective: Determine the prevalence of Chlamydia and assess changes in screening based on a 

protocol for screening at a community health center. 

Hypothesis: The prevalence of Chlamydia in the center’s population is greater than the national 

average of 6.8%, and the rate of screening will have increased with a protocol in place. 

Methods: Data from 2011 were collected by review of 1,074 charts, noting type of visit, if 

symptomatic for Chlamydia, if Chlamydia screening performed and results.  Data from 2008, 

prior to screening protocol, were obtained via review of 313 charts, recording if the women 

were screened and result obtained. 

Results:  The 2011 review revealed a Chlamydia rate in the women who were screened of 8.7%: 

when broken down by age the prevalence ranged up to 12.5% in 16 year olds. The study also 

demonstrated that in 2011, after the institution of the protocol for screening, 66% of the 

women in the designated age group were screened for Chlamydia at the visit or in the prior 

year, an increase of 39 percentage points when compared with 2008. The 2008 screening rate 

was 27%, with 3.5% of the women having a positive result using point-of-care testing. 

Discussion:  Transition from point-of-care testing to send out NAAT testing may have impacted 

the detection rate of Chlamydia in the women screened.  The 2011 data demonstrate a 

Chlamydia prevalence of 8.7% (6.7-11.1), which based on the 95%  CI is not significantly above 

the national average of 6.8%.  The screening rate in 2011 showed a statistically and clinically 

significant improvement of 39 percentage points for women utilizing the clinic. 
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Background 

Chlamydia trachomatis infection has been found by the Center for Disease Control and 

Prevention (CDC) to be the most prevalent treatable sexually transmitted infection in 

adolescents.1  The prevalence of Chlamydia infection has been determined to be greatest in 

adolescents and young adults, with rates three times as high as the prevalence in women 

between the ages of 25 and 34 years.2  The infection can present symptomatically, with 

cervicitis or urethritis, but most often it presents asymptomatically.3    Both the symptomatic 

and asymptomatic infections can lead to pelvic inflammatory disease and tubal infertility if left 

untreated.4   Some of the long term effects for the young women with Chlamydia infections can 

be assessed by looking at the infertility rates among married women between 15 and 44 in the 

United States, as was done in the national survey of family growth.  In 2002, the rate of 

infertility in married women between the ages of 15 and 44 was found to be 7.4%.5  When 

assessing for the cause of infertility it was noted that, depending on population assessed, 18-

60% of the women had a tubal factor infertility: the type of infertility that can be a result from 

pelvic inflammatory disease.6,7 Based on the prevalence of this asymptomatic, and easily 

treatable condition that can have long term effects on the health of the young women, the US 

Preventative Services Task Force and the CDC recommended routine annual chlamydia testing 

of all sexually active women under the age of 25 .1,8 

The Wesley Community Center in south central downtown Phoenix Arizona has 

provided services to primarily Hispanics families since the 1950s, and in 2003 opened a health 

center to serve the underserved population.  The Wesley Health Center has grown since 2003 

and in 2011 provided care for over 8,000 patients.9  In 2010 the clinic implemented a protocol 

based on CDC recommendations of testing all women between the ages of 15 and 25, for 

Chlamydia using nucleic acid amplification testing, NAAT, of the urine.  The testing is to be done 

for all women regardless of presenting complaint due to the often asymptomatic nature of the 

disease.  This study is a retrospective chart review comparing the level of screening between 

2008, before the testing of all women between 15 and 25 had been implemented, and 2011, 

once the testing protocol was in place.  By knowing the screening and detection rate, the 

prevalence in the community served by the health center can be better assessed. 
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Impact 

In assessing the rate of Chlamydia detection in the adolescent and young woman this 

study will be able to better approximate the prevalence of Chlamydia in the community served 

by the health center.  Understanding the prevalence in the community aids the health care 

provider in assessing the predictive value of the test being used.  Pooled data from 20 studies 

analyzing the nucleic acid amplification testing of urine and cervical swabs, when checked with 

repeat testing and culture, has a sensitivity over 83% and a specificity of 99%  for Chlamydia.10  

With the knowledge of the inherent statistical limits of the test the medical practitioner needs 

to know the prevalence to determine positive predictive values and the utility of the test when 

interpreting the significance of results for the individual patient. 

Changing the protocol to test all young women serves the community at large by 

providing objective data about base rates of Chlamydia infection.   Of equal or greater 

importance is the potential health benefit to the individual woman visiting the clinic.  As both 

symptomatic and asymptomatic infections have the potential to progress to pelvic 

inflammatory disease and affect future fertility, the goal of screening is to treat women and 

prevent salpingitis and tubal infertility from developing.  By comparing data prior to 

standardized screening with that obtained a year after standardized screening it can be 

determined if there was a change in the rates of women between the ages of 15 and 25 seen in 

clinic who were tested for Chlamydia infections. Statistical significance will be determined if the 

rate of Chlamydia screening in 2011 is outside of the 95% confidence interval of the rate of 

screening completed in 2008, signifying that the change in percent of women screened is not 

due to simply yearly fluctuation in screening. 

Aims 

(1) To determine the prevalence of Chlamydia in females between the ages of 15 and 25, in 

the community served by the Wesley Health Center.  The prevalence of Chlamydia 

infection varies depending on population studied, by assessing the percent of positive 

nucleic acid amplification tests of symptomatic and asymptomatic women at the Wesley 

Health Center the estimate of the prevalence of Chlamydia in this specific population 

can be improved. 
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(2) To assess for the presence of a change in testing rate following routine Chlamydia 

screening of women between the ages of 15 and 25.  An increase in percentage of 

women between the ages of 15 and 25 being screened can be considered an 

improvement, and lead to improved subsequent treatment of infection, and potential 

decreased risk for the women later developing complications. 
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Materials and Methods 

Before initiation of the study and data collection, approval to access records was 

obtained from the Wesley Community Health Center and the study received IRB approval 

through the University of Arizona.  To determine the prevalence of Chlamydia infection the 

detection rate in 2011 was evaluated, as this was after the implementation of the screening 

protocol.  To find the number of women who utilized the clinic the yearly patient compilation 

list with the number of women who were between the ages of 15 and 25 at the time of at least 

one of their visits to the clinic was used.    This study then utilized the electronic medical record, 

WorldVistA - Computerized Patient Record System, CPRS, at the Wesley Health Center in 

reviewing the charts of the 1,074 women between the ages of 15 and 25 who visited the health 

center between January 1, 2011 and December 31, 2011.  This retrospective electronic chart 

review queried the charts of all the women between the ages of 15 and 25 who visited the 

clinic for any reason, then recorded if the women had any gynecological concerns, if they saw a 

physician, if tested for Chlamydia at the visit or within one year prior of their visit, results of 

those tests, and if the women could be contacted and treated for their infection when needed.  

This data was recorded in a Microsoft excel spread sheet, see attached data collection sheet.   

In the recording of the data the patient’s name, date of birth, health record number, or any 

other identifying information was not recorded in order to protect patient confidentiality.  

To determine effect of the drive to increase testing that began in 2010, a retrospective 

chart review of the women who utilized the clinic in 2008 was performed.  The data from 2008 

were collected from paper charts of the 313 women between the ages of 15 and 25 who had 

documented visits to the health center in 2008.  In 2008 the health center utilized a point of 

care Chlamydia test to facilitate more rapid results than send out tests.  To find the names of 

the women the yearly patient compilation list was used, and a record was kept for each woman 

as to whether she had been tested for Chlamydia, and results of testing, see attached blank 

data collection sheet.  These data were recorded in an excel spreadsheet.   No name, date of 

birth, medical record number, or other identifying information was included in the excel file, in 

order to protect patient confidentiality.   
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Statistical Methods 

The binomial distribution was used to determine the prevalence of a positive Chlamydia 

result in the general population utilizing the health center based on the tested samples in 2011. 

This extrapolation is valid because it meets the three conditions imposed by the binomial 

distribution: 

1) Only two outcomes are possible on each of n trials 

2) The probability of success for each trial is constant 

3) All trials are independent of each other 

The first condition is satisfied since each Chlamydia test is either positive or not positive. 

There is no other possible outcome considered. The second condition is met because the 

prevalence of Chlamydia in the population is considered constant over the one year time period 

assessed. The third criterion is met because each patient is independent of other patients. For 

example, the study is not testing couples where the positive result from one person would lead 

to a significantly higher probability of infection in the other. 

The input parameters into the Binomial distribution model are as follows: 

 n: number of tested patients 

 x: number of positive Chlamydia tests   

 alpha: confidence interval is defined as 1 – alpha 

The probability for any given trial is simply calculated as 

�̂� =  
𝑥
𝑛

  

The Clopper-Pearson interval was used to calculate the binomial confidence interval. This can 

be shown as 

𝐵�∝ 2� ; 𝑥,𝑛 − 𝑥 + 1� <  �̂�  < 𝐵�1 − ∝
2� ; 𝑥 + 1,𝑛 − 𝑥� 

Where B(a; b,c) is the ath quantile from a beta distribution with shape parameters b and c. 
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The Clopper-Pearson interval is considered exact as it is directly based on the binomial 

distribution rather than an approximation of the binomial distribution. It is usually conservative, 

in that a 90 percent confidence interval is rarely less than 90 percent. This also means that the 

confidence interval may be wider than other approximations such as the Normal or Wilson 

intervals. 

 Using these equations in Matlab the 90 and 95 percent confidence intervals were 

assessed for the prevalence of Chlamydia in the women between 15 and 25 who utilized the 

health center  in the year 2011, as well as rates of Chlamydia based on presenting complaint to 

the clinic and 90% confidence interval for the sub groups. 

 To compare testing rate between 2008 and 2011 the confidence intervals were 

calculated for the testing rate per woman of the specified age range presenting to the clinic in 

each of the two years analyzed. 
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Results 

 The 2011 chart review revealed that 1,074 women between the ages of 15 and 25 

utilized the services provided by the clinic between the dates of January 1, 2011 and December 

31, 2011.  Of those who visited, 713 (66.4%) were screened for Chlamydia during the course of 

the year or had been previously tested with test results on record within one year prior to the 

clinical encounter.  Of the 713 women tested, 62 had positive Chlamydia results providing a 

Chlamydia prevalence rate in the community utilizing the clinic of 8.7% with a 95% confidence 

interval of 6.7 to 11.1%. 

 Subset analysis assessing variation in testing and detection rates based on age is shown 

in table 1, and presentation to the clinic in table 2.  The screening rate varied based on age, 

with 50% of the 16 year old women, and over 77% of 19 year old women being screened in a 

manner consistent with CDC guidelines and clinic protocol.  The percent of screening tests with 

positive results also varied based on age, from none of the tests run on the 15 year old women, 

to 12.5% of the 16 year olds who were tested returned with positive Chlamydia results. 

Screening rates also varied depending on the type of visit, with highest screening rates, 

over 85%, in women who visited the clinic for acute gynecological concerns, contraception 

counseling, and obstetric visits being screened at least once during the year.  Women who 

utilized services of the clinic with no associated physician visit were found to be screened 

approximately 18% of the time during the year 2011.  A breakdown of the type of non-physician 

visits can be found in table 3. 

When comparing the screening rate in 2011 as compared to the 2008 there is an 

increase in documented screening rate from 27 to 66 percent.  This 39 point increase in 

percentage of women screened is significantly outside the 99.9 percent confidence interval for 

yearly variation in percentage of women screened.  The percentage of women tested who had 

documented positive Chlamydia results in 2008 was 3.5% with a 95% confidence interval of 0.7 

to 10.0%.
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Table 1 Screening and prevalence based on age 

Age Number of 
women 

Number 
tested 

Percent 
tested 

Number 
positive 

Chlamydia 
tests 

Percent 
positive test 

15 43 24 55.8 0 0 
16 64 32 50 4 12.5 
17 70 42 60 5 11.9 
18 81 58 71.6 4 6.9 
19 98 76 77.6 6 7.9 
20 108 80 74.1 9 11.3 
21 121 81 66.9 8 9.9 
22 115 85 73.9 10 11.8 
23 123 81 65.9 5 6.2 
24 127 85 66.9 7 8.2 
25 124 69 55.6 4 5.8 

sum: 1074 713 66.4 62 8.7 
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Table 2: Screening and prevalence based on presentation to clinic 

Visit type Number 
women 

Percent 
tested 

Percent tested 
Chlamydia positive 

95% CI for 
Chlamydia rate 

Non Physician visit 135 18 0 0-14.3 
Routine well visit 54 57 16 5.5-33.7 

Menstrual 
irregularities 

59 78 15 6.3-28.9 

Dysuria 43 79 9 1.8-23.7 
Obstetric 88 88 10 4.6-19.5 

Breast concern 27 81 9 1.1-29.1 
Well women exam 130 83 9 4.5-16.4 

Contraception 
consultation 

120 87 7 2.8-13.4 

Vaginal discharge 33 76 12 2.7-32.4 
Pelvic pain/ acute 

gynecological 
concern 

40 85 9 1.9-23.7 

Colposcopy 90 77 12 5.1-21.6 
All other physician 

visit 
266 56 7 3.3-12 
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Table 3 Types of non-Physician visit 

Visit type Number 
of 

women 

Percent of women 
tested 

Vaccination 44 0 
Contraception 27 41 

PPD 45 0 
Lab draw 5 0 

Chlamydia 
test 

4 100 

Pregnancy 
test 

10 40 
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Discussion 

 This chart review was conducted to assess the current state in screening, as well as to 

evaluate areas that have the most potential for improvement in the screening rate.  

Comparison of the detection rate in 2008 to 2011 shows an increase in number of women 

diagnosed with Chlamydial infection from 3 to 62.  While there were 3.5 times as many women 

utilizing the clinic in 2011, that alone does not account for the increase in number of women 

found to have Chlamydial infection.   Utilizing subgroup analysis from table 2 and the 

assumption that the women tested in each subgroup were similar to those with the same 

symptomatology and not tested, the undetected cases of Chlamydia that could be caught with 

improved screening can be estimated.  Using the 95 percent confidence interval for each 

symptom or presentation in table 2 it can be determined that between 9 and 61 women 

between 15 and 25 years of age who visited the clinic in 2011 left their clinic visit with 

undetected cases of Chlamydia.  This estimate takes into account that women presenting for 

gynecological concerns such as vaginal discharge, abnormal pap smears, and obstetric care will 

be both more often tested and will have a higher rate of Chlamydia as  all are closely related to 

sexual intercourse and thus transmission of Chlamydia, by subdividing into presentation and 

symptomatology, this estimate assumes that the untested women with vaginal discharge will 

have a similar rate as the women with vaginal discharge who were screened, and asymptomatic 

women with no acute concerns would have similar rates as other women with no acute 

concerns.   

 Two of the visit types that were noted to have low rates of Chlamydia screening were 

well child checks or other routine non gynecological well checks, and non-routine physician 

visits with no gynecological concerns.  The results demonstrate that the women presenting to 

the physician for either of these two reasons when screened had Chlamydia prevalence rates 

that were not statistically different than that of the general population of women reviewed in 

this study.  This information can be used at the health center as a means of reminding 

practitioners about the importance of screening all women, as the patient’s presenting 

complaint will not be sufficient in detecting patients with higher risk for asymptomatic 

Chlamydia infections. 
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 The visits that were noted to have to lowest screening rate were those by women who 

utilized services of the clinic without seeing a physician over the course of the year.  The 

services used were most commonly vaccinations, Tuberculosis screening, contraception, as well 

as lab tests.  Depending on the type of non-physician visit, the number of women screened 

varied from none of the women who were presented to get routine vaccinations and 

Tuberculosis screening to less than half the women who obtained contraception, to all the 

women who presented specifically for Chlamydia testing.  The testing rates of under half and 

zero allow room to discuss, as a patient care team, ways in which the clinic can target these 

areas to improve the screening rate.  Currently a standing order is in place for lab visits for 

women in the designated age range to be tested, but the results from the 2011 chart review 

demonstrate that a standing order does not necessarily translate into screening, and allows 

room for improvement.  Methods to improve the testing rate could involve computer program 

changes that would require notation of last chlamydia test, or stated patient declining test, 

prior to administration of vaccinations or providing contraception.  Another means of 

increasing screening would concentrate on awareness, either by educating the patient care 

team of the need to check for last Chlamydia test on all visits, or increasing awareness in the 

patient population, by placing information in the lobby or at the check in offering free 

confidential testing and asking patients to remind their care provider. 

Limitations 

In 2009 the Wesley community health center transitioned from the point of care Chlamydia 

testing to NAAT of urine.  The point of care test when compared with NAAT was found to have 

a sensitivity between 12 and 27%, which may have been one factor in the Chlamydia detection 

rate of 3.5% in 200811.  The different testing methods with different sensitivities make it 

difficult to directly compare rates of Chlamydia in the population between 2008 and 2011.  This 

limitation does not restrict the ability to assess the rate of screening in line with the CDC and 

USPSTF guidelines, as was done in this review. 

Further limitations in the study lie in the determination of the prevalence and number of 

women with undiagnosed infection. One difficulty in assessing prevalence of sexually 

transmitted diseases is the selection bias, of sampling higher risk individuals.12 The prevalence 
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in this study is likely skewed on the higher side as a greater percentage of women with 

gynecological concerns were screened and had higher rate of positive Chlamydia results relative 

to non-routine non gynecological visits.  When addressing the effect of this bias on the overall 

outcome it can be noted that even the non-routine non-gynecological visits had Chlamydia 

rates of 7%, which is 1.7% less that the rate of all women tested at the health center between 

the ages of 15 and 25.  The rate of 7% is above than the national average, though not 

statistically significantly above the national average.  The calculation of women with missed 

diagnosis of Chlamydia account for the different rates of detection based on clinical 

presentation, but does not account for any undocumented clinical inclination as to risk 

stratification, which could if effective lead to the estimated number of missed diagnosis to 

trend high.   
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Future Directions 

 This study demonstrated that education for the patient care team combined with a 

clinic policy of screening all women resulted in a clinically and statistically significant increase in 

testing for Chlamydia. The results also demonstrate room for continued improvement, and 

allow for analysis of areas that may be targeted.  Areas for further work would include 

implementation of ideas for improvement, such as increasing patient and physician awareness, 

or computer programing changes.  Following implementation of means to increase screening, a 

reanalysis of the testing rates to assess whether the changes are proving efficacious in 

increasing rates of screening would be warranted. 
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Conclusions 

 Based on the data collected it can be determined that the prevalence of Chlamydia in all 

women between the ages of 15 and 25, utilizing the clinic is 8.7%, while above the 6.8% 

national average, not statistically significant based on the 95% confidence interval.  By dividing 

the women into subgroups based on clinical presentation and assuming that all women 

presenting with similar symptoms or chief complaints would also have similar rates of 

asymptomatic Chlamydia, it can be determined that between 9 and 61 women were seen at the 

clinic in the year 2011 and left with undiagnosed Chlamydia infections, providing continued 

room for improvement by the entire patient care team in increasing screening for Chlamydia. 

The retrospective chart review also demonstrates that the change in screening protocol 

combined with education for the patient care team can, and already has resulted in significant 

improvements in the screening and detection of Chlamydia in the population of women served 

by Wesley community health center.  The screening rate change from 27 percent of women 

with documented Chlamydia tests to 66 percent is both a clinically and statistically significant 

improvement.  
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2011 Data collection sheet 

  age dysura 

routine 
well 
check 

nursing 
only  gynecological WWE 

chlamidia 
test 
performed 

test 
results 

treatment 
given 

1                   
2                   
3                   
4                   
5                   
6                   
7                   
8                   
9                   

10                   
11                   
12                   
13                   
14                   
15                   
16                   
17                   
18                   
19                   
20                   
21                   
22                   
23                   
24                   
25                   
26                   
27                   
28                   
29                   
30                   
31                   
32                   
33                   
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2008 Data collection sheet 

  tested 
positive 
result 

1     
2     
3     
4     
5     
6     
7     
8     
9     

10     
11     
12     
13     
14     
15     
16     
17     
18     
19     
20     
21     
22     
23     
24     
25     
26     
27     
28     
29     
30     
31     
32     
33     
34     
35     
36     

 


