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ABSTRACT 

 

UTILIZATION OF A CLINICAL DECISION SUPPORT SYSTEM TO INCREASE 

CHLAMYDIA SCREENING RATES IN YOUNG WOMEN: A QUALITY 

IMPROVEMENT PROJECT 

 

Martin, Raine, B.S.N, Northwestern State University, 2013 

Master of Science in Nursing, Northwestern State University, 2017 

Doctor of Nursing Practice, Northwestern State University, 2020 

Major: Nursing 

Utilization of a clinical decision support system to increase chlamydia screening rates in 

sexually active young women: A quality improvement project  

Scholarly Project directed by Major Professor LeahAnn Young 

Pages, 116. Words in abstract, 279. 

 

The objective of this Doctor of Nursing Practice (DNP) scholarly project was to 

implement an evidence-based intervention, the clinical decision support system (CDSS), 

and include education to promote increased routine chlamydia screening practices in an 

outpatient clinic. An additional objective was to assess CDSS usability using the System 

Usability Scale (SUS) to evaluate for project sustainability. The project design was a 

quasi-experimental study with post-implementation data collection with a comparison of 

norms of baseline chlamydia screening from the prior year. The project was completed 

over eight weeks. The project was implemented at a family health clinic located in a 

southcentral state. The project impacted sexually active young females aged 18 to 24 

years old who presented for routine care in the outpatient clinic. Project participants 

included four clinic providers, four medical assistants, lab technician, and the office 

manager. A chi-square test of independence was utilized to evaluate the difference in 

chlamydia screening rates baseline and post-implementation. Chlamydia screening rates 

were significantly higher than baseline at χ2(1) = 15.36, p < 0.0001 with an overall 

18.88% increase. The odds ratio determined that the odds of screening were 3.6 times  
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greater post-implementation as compared to the baseline rate without intervention. The 

evaluation of CDSS usability was assessed using the SUS, which concluded about 

average usability.  

 This scholarly project supports that an educational component, in addition to 

CDSS implementation and interprofessional involvement, increase intervention success 

on routine chlamydia screening practices. By increasing chlamydia screening, the 

detection of asymptomatic infection will expand and expedite treatment to prevent 

adverse health outcomes. The use of a CDSS can serve as a cost-effective and evidence-

based tool to increase chlamydia screening in practice and other preventive screenings.  
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CHAPTER ONE 

INTRODUCTION 

The Centers for Disease Control and Prevention (CDC, 2016) defined chlamydia 

as a sexually transmitted infection (STI) caused by the gram-negative bacterium 

chlamydia trachomatis that affects individuals worldwide. Chlamydia is the most 

reported bacterial STI in the United States and women aged 24 years and younger are the 

most susceptible population to the effects of chlamydia (CDC, 2016). This susceptibility 

is associated with the asymptomatic nature of chlamydia and silent disease progression 

which can ultimately lead to chronic pain and infertility in young women. To increase the 

detection of chlamydia, the CDC recommends annual diagnostic screening for women; 

however, routine screening is not indicated in men (CDC, 2016). In the United States, a 

multitude of screening approaches have been analyzed. The clinical decision support 

system (CDSS) was the screening approach utilized for this project. The purpose of this 

DNP scholarly project was to evaluate CDSS tool implementation when combined with 

CDSS training on chlamydia screening rates in sexually active women ages 18 to 24 

years old in a rural family health clinic.  

Background 

 In 2016, the prevalence and incidence of STIs globally averaged more than one 

million new chlamydia, gonorrhea, trichomoniasis, or syphilis infections daily (Rowley et 

al., 2019). This statistic paralleled the World Health Organization’s 2012 report 

indicating STI rates remain comparatively high and persistent worldwide (Rowley et al., 

2019). The CDC (2018a) documented STI rates in the United States at a record high with 

estimated total cases of 2,295,739 in 2017. Chlamydia was the highest reported STI with 
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1,708,569 total cases at a rate of 529 per 100,000 people (CDC, 2018a). This statistic 

represents a 22% increase from 2013 (CDC, 2018a). Reported chlamydia cases were the 

highest among those aged 15 to 24 years, with reported rates for females doubled those of 

males (CDC, 2018a). In 2017, Louisiana ranked second in reported chlamydia cases in 

the United States with 34,756 cases (CDC, 2018b). This number equated to a rate of 

742.4 per 100,000 population (CDC, 2018b). The Louisiana Department of Health (2019) 

reported Region 7 with the highest rate per 100,000 population of chlamydial infections. 

Webster Parish is in Region 7 where the project was implemented.  

Chlamydial infections may be asymptomatic, especially in women, and 

subsequently, results in an ongoing source of efficient, silent disease transmission, 

possibly leading to severe outcomes (CDC, 2016). Untreated infections can result in 

complications including pelvic inflammatory disease (PID), infertility, ectopic 

pregnancy, and chronic pelvic pain from secondary scarring (Hsu, 2019). Treatments for 

chlamydia infection complications are costly and increase overall healthcare expenses. 

Chlamydia has high reinfection rates (Hsu, 2019). Additionally, chlamydia has a high 

coinfection rate with other STIs, such as gonorrhea and trichomonas (Hsu, 2019). CDC 

and the U.S. Preventative Screening Task Force (USPSTF) chlamydia screening 

recommendations advise annual screening for all sexually active women 24 years and 

younger (CDC, 2016; Nelson et al., 2014).  

Screening is essential due to the high prevalence of chlamydial infections and the 

underutilization of screening worldwide (Keegan et al., 2014). Young women represent a 

high prevalence of undiagnosed infection and chlamydia screening is a cost-effective 

method to prevent sequelae (CDC, 2018b; Keegan et al., 2014). The current issue is that 
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young women 24 years and younger are not adequately screened for chlamydia. Young 

women are often not screened and questioned about their current or past history of sexual 

activity during routine office visits due to screening barriers noted in staff, providers, and 

patients. A barrier is defined as anything that may hinder access or benefit to healthcare 

services (Carrillo et al., 2011). For staff and providers, barriers may include finding 

screening inappropriate in some situations due to workload, lack of screening confidence, 

practice support in screening role, practice system conflicts, no screening prompts 

available, staff attitudes, workload, and increased time constraints (Ricketts et al., 2016). 

Screening barriers reported for patients included confidentiality concerns, patients not 

returning the chlamydia test, and attitudes of being screened (Ricketts et al., 2016).  

In the 1980s, screening programs backed by the USPSTF and other key 

organizations were initiated in the United States to prevent PID, a significant 

complication of chlamydia (Hsu, 2019). Other countries such as England and Sweden, 

also began participating in screening programs aimed at the prevention of PID in women 

(Hsu, 2019). The CDC actively monitors morbidity, screening, infection prevention, and 

improving screening coverage of chlamydia (Torrone, 2016). Screening coverage 

improvement includes evaluation projects, CDSSs, and partnerships with the National 

Chlamydia Coalition, National Committee for Quality Assurance, and National Quality 

Improvement Centers (Torrone, 2016). The Healthcare Effectiveness Data and 

Information Set (HEDIS) contains a measure to assess annual chlamydia screening rates 

in sexually active females between 16 to 24 years of age (CDC, 2013a). Due to potential 

Institutional Review Board (IRB) concerns for females under the age of 18, sexually 

active females between the ages of 18 to 24 years were screened in this project.  
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The economic burden of STIs places a tremendous financial strain on the U.S. 

healthcare system with 16 billion dollars in direct medical costs estimated for STIs 

annually (CDC, 2013b). Chlamydia prevention, diagnosis, and prompt treatment 

minimizes long-term health complications and reduces healthcare expenses (CDC, 

2013b). Chlamydia screening is a crucial aspect of alleviating the economic burden of 

STIs in the United States. Taylor et al. (2016) conducted a review that identified 

successful, low-cost interventions for increasing chlamydia screening. These 

interventions included the routine collection of specimens for testing, electronic health 

record (EHR) reminders, and patient reminders (Taylor et al., 2016).  

Problem Statement 

Despite national screening recommendations, chlamydia screening uptake 

remains low. There is a gap between current practice and the use of successful, low-cost 

interventions to increase chlamydia screening. Critical factors in chlamydia screening 

uptake are dependent on providers’ knowledge, attitudes, and self-efficacy of screening. 

Ghanem and Tuddenham (2018) state that regardless of recommendations, screening 

rates are suboptimal. In the United States, an analysis indicated that less than 50% of 

eligible women were screened for chlamydia, even though the overall screening rate, 

during the reported period increased in groups with private and public health plans 

(Ghanem & Tuddenham, 2018). This statistic did not depict screening rates among those 

without health insurance, which was likely lower (Ghanem & Tuddenham, 2018). Based 

on HEDIS data, chlamydia screening has increased, however, there are still large 

numbers of women at risk who are not being screened (CDC, 2013a). This statement 
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leaves a question whether the lack of screening is due to lack of awareness among 

healthcare providers or limited resources that support screening (CDC, 2013a).  

Women often do not seek healthcare services due to the asymptomatic nature of 

chlamydial infection; therefore, routine screening is necessary (CDC, 2016). If left 

untreated, risk for health complications and healthcare costs increase. This clinical 

problem affects the health of individuals in the United States, specifically young females 

24 years old and younger (CDC, 2016). Studies have shown that screening may reduce 

the incidence of PID; however, no standard of care exists for a screening intervention that 

is evidence-based practice for a primary care setting (Oakeshott et al., 2010; Scholes et 

al., 1996). This DNP quality improvement project addressed the problem of lack of 

provider’s knowledge and utilization of CDSS, low chlamydia screening rates, and lack 

of CDSS interventions for sexually active women between 18 to 24 years in a rural 

healthcare setting. This project will contribute to nursing knowledge by bridging the gap 

with the utilization of CDSS education and CDSS intervention to increase provider 

chlamydia screening using evidence-based methodologies.  

Clinical Question 

The selection of an evidence-based practice research problem assisted the DNP 

student in contributing to nursing knowledge by developing a researchable clinical 

question (Terry, 2018). The question format contains four components, and the acronym 

PICO is frequently used to represent the specified population [P], intervention [I], 

comparison [C], and outcome [O] (Terry, 2018). The clinical question guiding this DNP 

quality improvement project was: Will CDSS education of staff and the utilization of a 

CDSS increase routine chlamydia screening rates in young women aged 18 to 24 years?  



  6  

 
 

Purpose and Rationale for the Project 

The overall goal of this project was to implement a CDSS training and promote 

increased chlamydia screening uptake with the use of an evidence-based intervention, 

CDSS tool, in a rural health clinic. The primary goal was to increase overall screening 

through education to enhance staff understanding on the importance of chlamydia 

screening and use of screening strategy by way of the CDSSs, and to incorporate and 

prioritize screening into routine practice with sexual health screenings based on evidence-

based practices. Project outcomes would be to prevent sequelae of chlamydia and utilize 

the least invasive and most accurate laboratory technology per recommendation of 

nucleic-acid amplification tests (NAATs) urine specimen collection for testing. 

Additionally, the DNP student assessed for overall CDSS sustainability by evaluating the 

usability of the CDSS.  

The USPSTF recommended chlamydia screening for specific populations and the 

use of NAATs (Nelson et al., 2014). Keegan et al. (2014) suggested that screening was 

underutilized and was imperative due to the high prevalence of chlamydial infections. 

Keegan et al. reiterated that efforts to promote screening can have a considerable impact 

on public health and the reduction of adverse outcomes. Both patient and provider factors 

were identified as contributing to the lack of screening. The authors agreed with the 

USPSTF that annual screening was recommended. Keegan et al. (2014) implied that 

increased screening was directly proportional to treatment access and indirectly 

proportional to patient suffering and chronic pain. Increased chlamydia screening rates 

can positively influence healthcare-related costs and reduce patient pain and suffering 

(Keegan et al., 2014).  
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This DNP scholarly project examined the effects of a CDSS by assessing 

chlamydia screening rates per quality measure calculations and the assessment of the 

usability of the CDSS with the System Usability Scale (SUS). Chlamydia screening rates 

were measured at two different time periods for the DNP project, baseline and post-

implementation. For a baseline comparison, the clinic’s chlamydia screening rate was 

calculated for the duration from January 6th to February 28, 2019. Chlamydia screening 

rates were then measured eight weeks after CDSS implementation. Each of the four 

medical providers completed a SUS post-intervention assessing for CDSS usability.  

Significance 

A vulnerable population is defined as a group with a higher susceptibility of 

developing a health condition (de Chesnay, 2016). The vulnerable population of interest 

for this DNP project was young women aged 18 to 24 years old who were sexually 

active. In the Healthy People 2020 (2019) sexually transmitted disease objectives, STD-1, 

STD-3, and STD-4, it was specified to reduce the percentage of adolescents and young 

adults with chlamydia and to increase the amount of chlamydia screening in sexually 

active females 24 years and younger. Social, economic, and behavioral factors directly 

influence the spread of STIs. These factors include racial and ethnic disparities, poverty 

and marginalization, substance abuse, sexuality, and secrecy. Prevention is key; however, 

influences such as social and sexual networks, access to care, readiness to seek care, and 

social norms also affect STI rates. Effective and innovative communication strategies are 

essential in addressing disparity issues and normalizing views of sexual health and STI 

prevention (Healthy People 2020, 2019).  
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Harris and Ward-Presson (2018) discuss that effective interprofessional teamwork 

and collaboration are integral to the DNP graduate. An effective project not only takes 

the work of the leader, but also stakeholders and team members of varying disciplines. A 

stakeholder is defined as an individual or group who is affected by or has a specified 

interest in the project (Moran, 2019). The identification of stakeholders is essential to the 

overall success of a project (Moran, 2019). Primary stakeholders for this project included 

clinic providers, clinic patients meeting project screening criteria, and medical assistants. 

Additional stakeholders were an eClinical Works EHR specialist and a lab technologist. 

This projected change indirectly affected patients’ sexual partner(s) by the 

encouragement to seek medical evaluation in order to receive timely diagnosis, treatment, 

and prevention of serious complications and reduction of re-infection rates (CDC, 2016).  

The DNP project was conducted in Northwest Louisiana in Region 7, which 

accounts for the highest rate per 100,000 population of chlamydia diagnoses (Louisiana 

Department of Health, 2019). The clinic is classified as a rural health clinic and the staff 

provides care to persons throughout their lifespan, including the vulnerable population of 

interest. There was an identified need for the project in this location due to statistical data 

denoting Region 7 as the highest rate of chlamydial infections per 100,000 population 

(Louisiana Department of Health, 2019). 

A clinical needs assessment helps the DNP student to evaluate needs in order to 

enhance existing practices (Moran, 2019). The assessment performed by the DNP student 

helped clinicians develop a plan for the clinical issue and clinical question (Moran, 

2019). The DNP student conducted a survey evaluating provider assessment with CDSS 

tools and chlamydia screening (Appendix A). The survey was formulated on 
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SurveyMonkey and distributed both via email and cellular text messaging with a direct 

link for survey completion. Stakeholders participating in the survey included the four 

staff clinic providers. The survey focused on the provider since the primary participant 

introducing chlamydia screening was the provider. The DNP student’s ability to evaluate 

providers’ survey results allowed the DNP student to gain a better understanding of 

provider knowledge regarding the EHR, screening, comfortability, and implementation of 

a CDSS tool. Participants were encouraged to leave comments or possible concerns of 

barriers that may present with a CDSS tool and chlamydia screening.  

 All four staff providers participated in the survey. Participants included two 

female nurse practitioners, one male nurse practitioner, and one male medical doctor. All 

providers agreed that they should be the individual to initiate patient screening. The four 

providers chose incorrect responses regarding chlamydia screening recommendations. All 

providers’ responses indicated an awareness of EHR preventative health monitoring. One 

provider’s response showed knowledge of a CDSS, one provider’s response indicated no 

knowledge of a CDSS, and two providers’ responses demonstrated limited knowledge as 

to the purpose of a CDSS. All providers’ responses revealed they were comfortable in 

offering screening to their patients. Providers’ concerns for the use of a CDSS were the 

addition of more complexity and time to patient encounters, constantly changing research 

and clinical data, time constraints, and usability. One provider’s response noted the use of 

a CDSS would assist in screening and three providers’ responses indicated that “maybe” 

a CDSS would assist screening. No providers were aware of the option to attach an order 

set to the CDSS tool. The clinical needs assessment identified the need for provider 
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education related to CDSS for this DNP scholarly project to utilize tools to increase 

chlamydia screening.  

 The DNP student conducted a retrospective analysis on chlamydia screening data 

as a quality measure percentage baseline rate. Whereas, the denominator represented the 

number of persons encountered by the provider during the defined period who were 

eligible for chlamydia screening and numerator represented the number of persons who 

received the appropriate chlamydia screening diagnostic test (AHRQ, 2018). From 

January 6, 2019 to February 28, 2019, the clinic encountered 137 females ages 18 to 24 

years old and screened a total of 14 of those patients for chlamydia, representing a 

baseline screening percentage of approximately 10%. This data supported the need for 

this project to increase overall clinic chlamydia screening in the identified population of 

vulnerable young women.  

Quality Improvement and Theoretical Framework 

Quality Improvement Framework 

The quality improvement framework the DNP student chose to guide the project 

was the Plan-Do-Study-Act (PDSA) cycle. Dr. Deming, with The Deming Institute 

(2019), stated that the PDSA cycle enhanced the improvement effort in the cycle and 

focused on testing and implementing, facilitating in the development new knowledge 

from learning. The cycle steps may be repeated over and over for persistent improvement 

and learning (Appendix B). The cycle starts with the Plan step, where a purpose or theory 

is obtained, and a plan is formulated. In the Do step, the plan is implemented, and data 

analysis begins. The Study step involves data analysis completion and monitoring of 

outcomes. This step evaluates the outcomes and isolates problems and areas for 
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improvement. The Act step evaluates the steps necessary for the progression of quality 

improvement in the initiative and whether goals or methods need to be altered (The 

Deming Institute, 2019).  

The PDSA cycle was used as a guide for this project and offered the opportunity 

for continual change and quality improvement. Chapters one, two, and three of this 

scholarly project account for the Plan stage. Chapter four contains the Do step for the 

implementation of the project and the Study step for data analysis. Chapter five addresses 

the Act step and evaluate a plan for sustainability as well as further recommendations for 

this quality improvement initiative.  

Theoretical Framework 

 This DNP scholarly project not only focused on organizational quality 

improvement but also assessed provider change and project sustainability. Evidence-

based practices ensure that the best practices are implemented, often illuminating a need 

for a change in practice. Change is challenging and sometimes met with opposition 

(Mitchell, 2013). Innovative thinking and evidence-based practice are vital to progress 

within a system, organization, or population. During the implementation process, change 

frequently fails due to poor planning, collaboration, communication, and leadership. A 

project with a foundational change theory provides a framework for the proposed change 

leading to successful transformation (Mitchell, 2013).  

Kurt Lewin’s Change Theory guided this DNP scholarly project (Appendix C). 

Lewin (1951) proposed that change was a dynamic equilibrium of forces acting in 

opposite directions. Lewin’s Change Theory identified three separate process stages 

towards system change: unfreezing, moving, and refreezing (Mitchell, 2013). The first 
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step, unfreezing, refers to examining the current state of the issue and increasing driving 

forces for change (Lewin, 1951). The second step, moving, refers to acting and 

implementing change to bring about a new level of balance among the system. The third 

step, refreezing, is the adoption of change by establishing a new way of doing things. 

Lewin’s Change Theory identifies three central concepts: driving forces, restraining 

forces, and equilibrium. Driving forces include forces that push for change to occur and 

facilitate change, causing a shift in equilibrium towards the desired change of system 

behavior. Restraining forces are forces that counteract driving forces, disrupting 

equilibrium and impeding change. Equilibrium describes the state in which driving and 

restraining forces are equal preventing change from taking place (Lewin, 1951).  

For this DNP scholarly project, the Unfreeze stage consisted of identifying a need 

for change, needs assessment, stakeholder analysis, emphasizing a need for change, and 

allowing for open communication from direct members regarding system change. The 

moving stage included project implementation focusing on emphasizing and 

communicating the need for change and involving all project participants to re-enforce 

the change. The refreeze stage included identifying change sustainability by assessing 

barriers and factors supporting the system change such as establishing feedback on the 

CDSS with the SUS.  

Definition of Concepts and Terms 

Sutherland (2017a) discusses how a study involves multiple levels of thinking, such 

as abstract and concrete. Both levels of thinking in the form of conceptual and 

operational definitions of the concepts and terms were outlined. Conceptual definitions 

relate to how the concepts are interrelated to other constructs within the guiding study’s 
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theory for the project. Operational definitions convey the definition of the concept 

concerning the DNP project (Sutherland, 2017a). The following concepts were 

conceptually and operationally defined for this DNP scholarly project: chlamydia, 

screening, CDSS, System Usability Scale, screening rate, and young women.  

Chlamydia 

Conceptual definition. According to Lewin’s Change Theory, chlamydia 

prevalence was the issue or project need in which change needed to occur in the 

Unfreezing stage.  

Operational definition. Chlamydia is defined as an STI caused by the gram-

negative bacterium chlamydia trachomatis affecting males and females (CDC, 2016). 

Chlamydia is transmitted by sexual contact by an infected partner via the penis, vagina, 

mouth, anus, or perinatally (CDC, 2016). 

Screening 

Conceptual definition. According to Lewin’s Change Theory, screening was the 

action in which change needed to be implemented in the Moving stage.  

Operational definition. Screening is defined as a possible detection of an 

unrecognized disease in a person who does not have symptoms of the disease (World 

Health Organization [WHO] n.d.). The goal of screening is to detect the disease 

promptly, proceed with effective treatment for the disease, and prevent sequelae (WHO, 

n.d.). Screening has shown a reduction in adverse sequelae among women (CDC, 2016). 

Screening methods may include NAATs, cell cultures, and other various diagnosis tests 

with the use of specimen collection methods via urine or vaginal swabs (CDC, 2016). 
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CDSS 

Conceptual definition. According to Lewin’s Change Theory, the CDSS was part 

of the Moving stage, in which it was used as a tool to implement and facilitate change.  

Operational definition. A CDSS, as defined by eClinical Works (2016), is an 

evidenced based, processed automated system that generates alert recommendations for 

individual patients on their age, sex, medical history, and complete diagnostic tests. A 

CDSS guides clinicians in the development of treatment plans and diagnostic testing. The 

CDSS tool assists providers by ensuring the completion of preventative health screening 

and chronic disease management (eClinical Works, 2016). For this project, the CDSS 

alert was enabled and may be utilized in the progress note, right chart panel, or from the 

patient dashboard. Once enabled, the CDSS will automatically scan the patient chart and 

assess patient-specific characteristics against a pre-programmed data knowledge set. The 

CDSS alert screen displays red if a preventative health screening was recommended, 

including the two CDSSs used in this project. The clinician then can proceed with the 

recommended screening, to ignore the CDSS alert, or to suppress the recommended 

patient screening for a delayed time. The eClinical Works “sexual history taken” CDSS 

was only available to males and females 12 years and older. The eClinical Works 

“chlamydia screening” CDSS was only available to females aged 16 to 25 in the EHR.  

System Usability Scale 

Conceptual definition. According to Lewin’s Change Theory, the SUS was 

utilized to establish project sustainability and to identify barriers in the Refreeze stage.  

Operational definition. The SUS is a robust, reliable, simple, 10-item scale 

assessing subjective data of a system’s usability (Brooke, 1986). The SUS utilizes a scale 
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with one being strongly disagree to five being strongly agree (Brooke, 1986). This project 

will use the SUS to assess CDSS usability among the providers following the 

intervention to assess for CDSS sustainability. 

Screening Rate 

Conceptual definition. According to Lewin’s Change Theory, the screening rate 

was the factor used to assess the desired change and project success included in the 

Refreeze stage.  

Operational definition. Screening rate per the HEDIS performance measure 

developed by the National Committee for Quality Assurance is defined as the percentage 

of women aged 16 to 24 years old who were identified as sexually active who had at least 

one chlamydia screening test completed in the year (Family Planning National Training 

Center, 2017). For the purpose of this project, women aged 18 to 24 years old were 

included. 

Young Women 

Conceptual definition. According to Lewin’s Change Theory, chlamydia 

prevalence in young women was the vulnerable population which benefited from the 

change occurring. The population was identified in the Unfreezing stage, communicated 

in the Moving stage, and assessed in the Refreezing stage.  

Operational definition. For the purpose of this project, young women are defined 

as sexually active women between the ages of 18 to 24 years seeking medical care at the 

rural health clinic. 
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Limitations of the Project 

A limitation of the project was that only four providers completed the clinical 

needs assessment survey. Additionally, a limitation was that four providers were involved 

in utilizing the CDSS tool in the project. The accuracy and truthfulness of the survey 

responses were unable to be measured. This project lacked randomization and was 

without a control group; therefore, the internal validity of the project was limited. There 

was a possibility that the provider training for the CDSS and providers being aware of 

project implementation may have influenced a provider’s willingness to screen patients 

for the duration of the project. Details of patient encounters and situations were 

measured; therefore, reasoning why screening was not conducted was not examined. 

Other internal validity limitations included inadequate control of extraneous variables, 

which may affect the project’s outcomes. External validity limitations may have been 

present regarding result generalizability due to the limited population and participants in 

the project. Provider beliefs, attitudes, self-efficacy, knowledge, resistance, confidence, 

awareness of the importance of screening, and willingness to participate in the project are 

included in the limitations as they were not measured. The clinic does not have a current 

policy or protocol on chlamydia or STI screening. The DNP student was unable to 

differentiate where screening was routine, patient requested, or if patient had obtained 

screening elsewhere. Patient feedback, truthfulness regarding sexual history, and patients 

declining to screen were not assessed in this project.  

Delimitations of the Project 

The delimitations of the project included the geographic location, project variables, 

outcome measurements, quality improvement method, and number of utilized providers. 
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The project location was chosen primarily due to its statistically high rate of chlamydia in 

Region 7 and accessibility to the DNP student. This project was delimited to its 

geographical location for an eight-week implementation plan. The project was further 

delimited as there are a total of four providers on staff. The DNP chose the CDSS tool 

due to convenience and that there was no additional cost. The CDSS was already 

embedded in the EHR, but not being utilized due to the default EHR settings which have 

gone unchanged since EHR introduction. The SUS was chosen due to the feasibility and 

reliability of the tool for assessment of the CDSS usability. The screening rate method 

was chosen as the best direct way to demonstrate progression in chlamydia screening 

rates.  

Assumptions of the Project 

The assumptions of this project were that the DNP student incorporated both 

adequate research studies and synthesized information accurately. The DNP student 

assumed that survey responses had veracity. The DNP student assumed that the project 

would increase providers' chlamydia screening rates.  

Summary 

The background, statement of the problem, clinical question, purpose, 

significance, quality improvement model, the definition of terms, and project limitations, 

delimitations, and assumptions are presented in Chapter one. Chlamydia is a significant 

public health issue in the United States. Chlamydia screening in women has the potential 

to improve both early disease identification and treatment, thereby preventing adverse 

complications. The DNP scholarly project was guided by the PDSA cycle and Kurt 

Lewin’s Change Theory. The DNP student designed a quality improvement project to 
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increase routine chlamydia screening rates in sexually active young women ages 18 to 24 

years. Chapter two will examine and synthesize the evidence to explain the reasons the 

specific planned change was designated for implementation.   
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CHAPTER TWO 

SYNTHESIS OF EVIDENCE 

The CDC emphasized that chlamydia was the most widespread reportable STI in 

the nation (CDC, 2016). The research revealed a high prevalence of chlamydia infections 

among young women in the United States (Torrone et al., 2014). Prior studies from 

randomized controlled trials suggested that chlamydia screening interventions can lead to 

a reduction in pelvic inflammatory disease [PID] (Oakeshott et al., 2010; Scholes et al., 

1996). CDSSs have shown effective in improving quality of care outcomes for clinician 

practices in other settings (Njie et al., 2015). The planned change for this project was to 

implement a CDSS to increase chlamydia screening. Chapter two includes a synthesis of 

evidence regarding chlamydia screening, clinical decision support tools, and provider 

considerations.  

Synthesis of Evidence 

A systematic review of the literature was conducted to review all English-

language studies discussing chlamydia screening. The electronic literature search 

included the following databases: Cumulative Index of Nursing and Allied Health 

Literature, PubMed, MEDLINE, Cochrane, Turning Research Into Practice, and Google 

Scholar. Search headings and keywords included: chlamydia, screening, chlamydia 

screening, STI, STI screening, young women, women, quality improvement, primary 

care, clinical decision support systems, and CDSS. The inclusion criteria for article 

selection were the English language, peer-reviewed studies, human subjects, studies no 

older than ten years, and articles discussing chlamydia or STI screening, CDSS, and 

provider considerations for screening. After abstract reviews, critical appraisal, and 
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omission of duplicate articles, a total of 17 articles were included in the review. A 

literature summary table was developed and outlined in Appendix K. The clinical 

question explored was, “Will CDSS education of staff and the utilization of a CDSS 

increase routine chlamydia screening rates in young women aged 18 to 24 years?” 

Chlamydia Screening  

Low et al. (2016) conducted a systematic review assessing the effects and safety 

of chlamydia screening. The authors found that chlamydia screening resulted in a 

reduction in chlamydia prevalence in sex workers, lower risk of PID in women, and 

lower risk for epididymitis in men. Study limitations included low-quality evidence, risk 

of bias, inconsistent chlamydia screening uptake measures, lack of evidence regarding 

chlamydia screening in pregnancy, and possible overestimation of reduction in PID due 

to risks of selection and detection bias. The authors advised multiple rounds of chlamydia 

screening be performed due to high reinfection and infection susceptibility rates. The 

authors also recommended additional trials to evaluate the effects of opportunistic 

screening interventions and further research of screening in pregnancy, men, high-risk 

populations, infertility, ectopic pregnancy, and repeated screening rounds. Additionally, 

the authors recommended further research utilizing mathematical modeling and evidence 

synthesis studies to investigate chlamydia screening on the reduction of PID concerning 

prevalence at the population level (Low et al., 2016).  

The USPSTF provides screening recommendations for chlamydia and gonorrhea 

screening (Nelson et at., 2014). The conducted systematic review updated the USPSTF 

screening recommendations in men and women. The authors found that screening in 

asymptomatic women did not statistically reduce PID as compared to the subsequent year 
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but may reduce PID. Nucleic-acid amplification tests demonstrated a sensitivity of 86% 

or higher and specificity of 97% or higher for diagnosing chlamydia and gonorrhea, 

regardless of specimen type or test and low risk of patient harm with a false-positive rate 

ranging from zero to 3.6%. Study limitations included language bias using only English 

published studies, included studies with only U.S. Food and Drug Administration 

approved testing, and a limited amount of studies addressing screening benefits and 

harms in men, pregnant women, adolescents, and subgroups. Nelson et al. (2014) 

recommended further research on the effectiveness of chlamydia screening to reduce 

adverse health outcomes in various populations, screening strategy efficacy, retesting, 

and adverse effects of screening.  

Screening Interventions 

Taylor et al. (2016) conducted a systematic review evaluating various 

interventions to improve sexually transmitted disease (STD) screening in an out-patient 

clinic. The authors focused the review on intervention cost, resource utilization, and 

intervention effectiveness. The authors note increased STD screening and low to 

moderate cost for these interventions: automatic collection of specimens with a routine 

follow-up visit, EHR reminders, and patient-level interventions (such as reminders). 

Direct provider education showed limited improvement in screening and EHR reminders 

correlated with screening as opposed to motivational counseling or interviewing. The 

intervention associated with the most considerable improvement was using dedicated 

staff to improve screening; however, it was the costliest. Study limitations included the 

limited review did not include abstracts, meeting proceedings, or gray literature; 

interventions may not be applicable in other clinical settings; inability to differentiate 
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which multilevel intervention resulted in significant improvement; cutoff values were 

determined by the authors; interventions were not evaluated by categorized by study 

methods or rigor; studies did not include insurance reimbursement in cost analysis; cost 

estimates were author determined; studies were based mainly on observational data; and 

only screening test completion was assessed. Study recommendations included 

intervention implementation in real-world settings, evaluating and disseminating study 

findings, utilizing collaborative partnerships, and studying partnerships on STD programs 

(Taylor et al., 2016).  

Davison (2013) discussed a chlamydia screening trial in primary care that 

evaluated patient involvement in the National Chlamydia Screening Programme (NCSP). 

This trial was conducted in England and evaluated the appropriateness of questioning, 

feasibility, and patient demographics. The program encouraged providers to 

opportunistically screen patients for chlamydia. The study found that, generally, younger 

persons were happy to discuss, learn, and maintain screening compliance. Moreover, 

female providers were more likely than their male counterparts to utilize the screening 

program. Overall, screening rates increased from less than 1% to 21% in 12 months. The 

limitations of this study included a lack of study method details and a lack of statistical 

analysis; patients only benefitted if screening was offered or if testing was effectively 

communicated to the patient; provider commitment varied. Time constraints limited 

screening if multiple patient complaints needed to be addressed. The author recommends 

further research to evaluate behavioral changes and techniques for ongoing teaching and 

knowledge sharing. Davison (2013) also advised the introduction of an open access 

sexual health clinic to encourage STI screening.  
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Guy et al. (2011) conducted a systematic review evaluating chlamydia screening 

interventions in primary care at routine care visits. Interventions indicated significantly 

increased screening rates in females with a multifaceted quality improvement program. In 

this program, multiple interventions were used such as the following: patients were 

dispensed urine collection cups during registration, screening was linked to a pap smear, 

computer alerts were set for doctors, educational workshops were given for clinic staff, 

internet-based continuing medical education was planned, and free sexual health 

consultations were offered. Limitations of the study included a lacking search of grey 

literature, possible bias with observational studies, increased heterogeneity of 

interventions and outcomes, lack of statistical study analysis, and lack of a determined a 

summary effect. Authors’ recommendations for further study included increased attention 

to studies detailing methodological issues such as statistical data and testing, and 

associated intervention factors such as cost and sustainability. Guy et al. (2011) 

highlighted the remaining question of what the most successful screening strategy in 

primary care is and how this question is yet to be answered.  

 McNulty et al. (2014) conducted a modified zelen prospective cluster randomized 

controlled trial exploring the usefulness of a structured complex intervention based on the 

Theory of Planned Behavioral (TPB). The purpose of this study was to increase 

opportunistic chlamydia screening in persons aged 15 to 24 years. The intervention 

consisted of practice-based educational workshops, ongoing support to increase screening 

importance to staff, skill development activities, and use of screening intention resources 

(such as targets, posters, invitation cards, computer reminders, and newsletters). The 

complex intervention led to a 76% increase in screening practices and 40% increase in 
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detected infections. Study limitations included constraint on all components of TPB due 

to research design and difficulty determining effect of the screening intention 

interventions. With the NCSP coordinators, there was risk of study awareness, perhaps 

boosting motivation to increase practice support. The authors recommended that NCSP 

and primary care administrators consider spreading the intervention throughout England 

and other countries. McNulty et al. (2014) also suggested that the modified zelen design 

be used more frequently in educational and public health settings due to its realistic 

indication of education evaluation and outcomes.  

 Prior research explored the use of quality improvement interventions to increase 

chlamydia screening. Ursu et al. (2019) implemented a continuous quality improvement 

intervention on multidisciplinary collaboration to improve chlamydia screening. The 

intervention consisted of a standard approach to developing a workflow, educational 

materials, and a clinical decision support tool integrated into the EHR. The model used 

for improvement was the plan-do-check-adjust cycle. The intervention focused on 

women aged 16 to 24 years. The authors found that chlamydia screening rates increased 

from 29% to 60% during the pilot study and then to 66% following the pilot completion. 

The study analyzed sustainability and noted that four years post-intervention, chlamydia 

screening continued to be above the initial 29%. Study limitations include constraints on 

time, commitment, and resources from all stakeholders. The authors recommended 

collaboration and communication with the Department of Public Health in chlamydia 

screening initiatives. Ursu et al. (2019) also suggested linking improvement in screening 

with other disease processes, such as lung cancer screening with a low-dose Computed 

Tomography scan, with the involvement of the IRB for study review.  
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 Wood et al. (2019) conducted an observational cohort analysis investigating the 

effectiveness of a quality improvement intervention on improving chlamydia screening 

rates in female adolescents in primary care. The multicomponent intervention consisted 

of: (a) dual registration of all adolescents for office visits to restructure confidential STI 

test-ordering by advanced practice providers and nurses; (b) medical assistants providing 

labeled specimen cups to all adolescents prior to the history and physical exam; (c) the 

clinic room containing a sign informing families of routine urine specimens at visits; and 

(d) EHR-based prompts for ordering of chlamydia testing on the basis of sexual history-

taking. Overall, the intervention resulted in a statistically significant 21% increase in 

yearly chlamydia screening rates without extending the median visit time. Study 

limitations included a lack of standardized tools for identifying sexual activity in EHR, 

sexual health data not included in data ranking process, and lack of data to determine the 

reason for not screening. The authors stated a concern regarding the sincerity of 

adolescents in reporting their sexual histories. Woods et al. (2019) suggested the 

availability of a system to determine reason for not performing guideline screening 

recommendations to identify reasons for not screening key populations.  

DiVasta et al. (2016) conducted a quasi-experimental study exploring the effects 

of a quality improvement collaborative on increasing chlamydia screening in at-risk 

young women. The intervention consisted of in-person and webinar learning 

communities assisting providers in improving preventative care and chlamydia screening 

services with electronic medical record changes. The quality improvement collaborative 

resulted in statistical and clinically significantly improved chlamydia screening rates. 

Study limitations included varying baseline levels of clinic populations, voluntary 



  26  

 
 

participation, the possibility of selection bias and cross-contamination effect, possible 

falsely low estimated numbers of sexually active women, and study variables validity and 

reliability were not discussed. DiVasta et al. (2016) recommended expanding these 

efforts to contain other adolescent health risk areas, such as mental health and substance 

use screening. 

CDSS 

 CDSSs have been utilized and analyzed across the research. Castaneda et al. 

(2015) organized an expert manuscript discussing the implications of CDSSs in 

improving diagnostic accuracy and achieving precision medicine and overall patient care. 

The authors concluded that integration of bioinformatics and clinical data in a CDSS 

ensures precision medicine and demonstrates cost-effective and individualized patient 

care. This manuscript was not an interventional study; therefore, limitations on its value 

may be reduced. Castaneda et al. (2015) recommended a structural framework for 

connecting storage of healthcare information, which poses a challenge for an integrated 

information network due to data on varying EHR operational structures and syntax.  

 Moja et al. (2014) conducted a systematic review and meta-analysis evaluating 

the impact of various CDSS interventions linked to EHRs on critical outcomes such as 

mortality, morbidity, and costs. Overall, the results revealed that CDSSs did not suggest 

significant benefits or risks for patients concerning mortality. The effect, if present, is 

dependent on the disease or setting. Study limitations included most studies were 

underpowered or too short of proving or excluding an effect on mortality. Additionally, 

morbidity outcomes were diverse and limited quantitative inferences. There were limited 

studies on outcomes variables, limited study overlap, restricted search strategy, short 
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follow-up, most trials were conceptually heterogeneous, and most CDSSs were locally 

developed. Moja et al. (2014) recommended that future research on CDSS trials focus on 

systems with a more comprehensive outlook, including point-of-care services with full 

EHR integration and more CDSS intervention research to reveal potential benefits.  

 Njie et al. (2015) conducted a systematic review and meta-analysis examining the 

effectiveness of CDSSs in improving cardiovascular disease (CVD) risk factor screening 

and clinician practices regarding preventative care services and CDSS applicability. The 

authors found significant evidence that CDSSs were useful in the improvement of CVD 

risk factor screening and CVD clinician practices such as preventative care services, 

clinical testing, and treatments. Study limitations included limited quality studies, 

possible risk of publication bias, and substantial heterogeneity of studies present. Njie et 

al. (2015) recommended additional research investigating CDSS intervention barriers 

posed by generic, mass-produced EHR software, meaningful use and implementation 

standards, patient satisfaction, reduction of health disparities, utilizing other providers, 

and long-term evaluation of CDSSs.  

 MacLaughlin et al. (2018) conducted a quasi-experimental study assessing the 

impact of a complex CDSS in identifying patients for overdue testing and outcomes by 

sending a targeted recommendation for follow-up as per national guidelines. The authors 

also evaluated the response rates of women who received electronic or mailed requests to 

schedule an appointment for Pap testing or Pap and HPV cotesting. Among the three 

clinical sites, the average completion rate of recommended follow-up testing was 

significantly higher in the intervention group as compared to the completion rate in the 

control group. Study limitations included homogeneous of patient demographics, CDSS 
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less applicable to other settings, and no study randomization. MacLaughlin et al. (2018) 

recommended further exploration of a CDSS with enhancement capabilities to identify 

women at high risk for cervical cancer testing, beyond routine screening intervals, with 

subsequent patient notification. The CDSS has the potential to decrease cervical 

precancer and cancer by improving adherence to guide-compliant follow-up and 

treatment.  

 Chadwick et al. (2017) conducted a quasi-experimental study evaluating a risk-

based application to prompt HIV testing when patients undergo routine blood testing. The 

application was applied in two different computerized physician order entry (CPOE) 

systems to assess the feasibility and acceptability of healthcare workers. The CPOE 

system was found to be both useable and generally acceptable to the health care workers, 

with little evidence of alert fatigue. In the general practices, around one in ten prompts 

were accepted, and there was a 6% increase in testing rates over the three-month study 

period. Study limitations included the issue of prompts appearing late during the patient 

consultation leading to some difficulties in testing, and the application was limited to 

HIV testing only, possibility of a suppressed prompt when person undergoes frequent 

blood testing, and no randomization present in study. Chadwick et al. (2017) 

recommended further development of the application and testing in a broader range of 

clinical settings for determination of the efficacy of broader applicability.  

 Karas et al. (2018) conducted a quasi-experimental study evaluating the impact of 

EHR-based CDSS on chlamydia and gonorrhea screening. The intervention was twofold. 

First, an alert was embedded in the EHR to notify providers if screening was due. 

Secondly, there was an educational component that included both presentation and 
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quarterly newsletters. The intervention results were significant with chlamydia screening 

rates increased from a baseline of 2.4% to 5.01% annually post-intervention. Study 

limitations included no randomization, possibility that adolescents were screened 

elsewhere, which would not have been listed in EHR, and reporting bias present due to 

potential lack of patients' honesty and transparency about their sexual history. Karas et al. 

(2018) recommended a complete prospective review as CDSS tools are implemented to 

observe the effects, investigation of whether a CDSS intervention improves 

implementation of chlamydia treatment for positive screens and evaluation of effects 

screening has on disease burden in the community. 

Provider Considerations 

Providers play a direct part in screening for chlamydia and providers' 

considerations affect screening. Ricketts et al. (2016) conducted a qualitative evaluation 

of the intervention for a prior trail called The Chlamydia Intervention Randomised 

Controlled Trial (CIRT). The purpose of the study was to determine the intervention 

experience and acceptance to identify intention and barriers to screening. The authors 

found that screening was a good and useful idea, staff reported they believed it was the 

patient’s responsibility to ask for screening, most staff reported practice change with 

increased confidence and screening awareness, computer prompts were helpful, patient 

relationships were improved, and there was a positive approach to innovation and 

practice changes. The authors identified barriers to include participants believing that it 

was inappropriate to screen in some situations, conflict in practice systems, unsure if 

screening was complete before the patient left office, some practices did not set up 

prompts, staff worry regarding confidentiality and workload, time-consuming, and 
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unchanging of attitudes. Study limitations presented were that the study only included 

staff directly involved in the training, exclusion of medium screening rates while the 

inclusion of only low and high rates, and some interviews were brief. Ricketts et al. 

(2016) advise obtaining an independent researcher to verify coding and data analysis and 

future research to evaluate reflective practice of interventions.  

 Goyal et al. (2014) conducted a retrospective, cross-sectional study evaluating 

clinician adherence to guidelines regarding documentation of sexual history and STI 

screening during routine adolescent well visits. The authors found that pediatric primary 

care clinicians seldom documented patients’ sexual histories or performed STI screening, 

older adolescents were more likely to be screened, and female clinicians were more likely 

to obtain a sexual history as compared to their male counterparts. Study limitations 

included a strict sexual history definition, possible reporting bias where discussion of 

sexual history was performed but not documented, and reduced generalizability. The 

researchers advised future studies to investigate provider beliefs, decision-making 

principals, perceived barriers concerning sexual healthcare, and the evaluation of 

interventions such as standardized protocols, documentation templates, and electronic 

decision support tools to increase sexual health assessment and STI screening rates. The 

authors concluded by highlighting the lack of progress regarding STI screening over the 

last decade despite recommendations from the American Academy and Pediatrics and the 

CDC. Goyal et al. (2014) acknowledged the knowledge gap between the high burden of 

STIs among adolescents and the ability for noninvasive and accurate testing.  
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Summary 

The literature review provided compelling evidence which suggested that 

although chlamydia screening is recommended by national task forces, there is still an 

overall lack of screening in healthcare. There are gaps present in the research as to why 

this occurs and what screening barriers are present. As a result of this review, an 

identifiable gap was found related to the study of chlamydia screening and the lack of 

progress in identifying effective interventions to increase overall screening rates or 

research development involving STI screening in general. Other identified gaps included 

the lack of standardization in screening interventions, lack of standardization in 

education, lack of protocols or guideline updates, and lack of study regarding cost, 

feasibility, and sustainability of interventions. CDSSs have demonstrated effectiveness in 

improving patient outcomes in various settings and EHR changes have proven effective 

in increasing chlamydia screening. This DNP scholarly project will contribute to nursing 

knowledge by filling in the gap of a collective and efficient intervention to increase 

chlamydia screening in young women in the out-patient setting.  
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CHAPTER THREE 

METHODOLOGY 

The details regarding the DNP’s scholarly project’s methodologies and 

implementation strategies are presented in Chapter Three. The DNP project design and 

process for implementing change will be outlined. The project setting, population, 

participants, and sampling methods will be discussed. A description of the protection of 

human subjects and the involvement and approval of the IRB will be reviewed. 

Methodologies regarding data collection, data analysis, and utilized project instruments 

will be examined. Financial considerations, such as resources and budgetary 

considerations, will be investigated. Lastly, there will be a Strengths, Weaknesses, 

Opportunities, and Threats (SWOT) analysis provided.  

Project Design and Process for Implementing Change 

Design 

The title of the DNP scholarly project was the Utilization of a CDSS to Increase 

Chlamydia Screening Rates in Young Women: A Quality Improvement Project. The 

project design was a quasi-experimental study with posttest-only for comparison of 

norms. This quantitative design allows the researcher to evaluate the effectiveness of an 

intervention as compared with the average population values (Sutherland, 2017b). 

Threats related to the internal validity of the project exist when using a quasi-

experimental design. One way to enhance internal validity is to use a comparison 

(Sutherland, 2017b). In this case, the DNP student calculated the clinic’s chlamydia 

screening rate for an eight-week period, January 6, 2019 to February 28, 2019, of the 

same time of year and duration of the project before the intervention was implemented to 
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establish a baseline comparison screening rate. Routine chlamydia screening is 

considered standard of care by the CDC and USPSTF; withholding screening would be 

against evidence-based guidelines. Therefore, this project did not contain a control group 

or randomization. The providers and clinic were chosen based on high geographical 

chlamydia prevalence and accessibility to the DNP student.  

The DNP project implementation timeline was from January 6, 2020 to February 

28, 2020. The DNP scholarly project was a quality improvement initiative to assess 

change in a rural health clinic. The DNP student evaluated the efficacy of a CDSS tool in 

increasing chlamydia screening rates in young women, as well as assessed the usability of 

the CDSS. The project process stemmed from the PDSA cycle for quality improvement. 

The project process was in the following order: 

1. The collection of baseline chlamydia screening data in same date range for 

year 2019 

2. Provider and medical assistant CDSS training and CDSS enabling 

3. CDSS implementation (eight weeks) 

4. Office manager training on SUS administration and retrieval  

5. The assessment of CDSSs usability with SUS given by the office manager 

Friday after implementation was completed 

6. The collection of chlamydia screening rate data  

7. The collection of SUS data 

8. Data analysis and evaluation  

9. An assessment for CDSS sustainability 
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Training 

The CDSS alerts were available within the current EHR system. However, all 

alerts were disabled for all providers due to EHR default settings and, therefore, not 

utilized. When the CDSS was enabled, it did not differentiate specific alerts. The 

eClinical Works EHR CDSS has all CDSS alerts in the EHR available to the provider, 

when enabled. This project focused on two parts of the CDSS, “Sexual history taken” and 

“Chlamydia screening.” The DNP project included CDSS training for the providers and 

medical assistants to increase knowledge and navigation of the CDSS tool. For the 

providers, the DNP student attached an order set with an ICD 10 code/billing diagnosis 

(Z11.3: Encounter for screening for infections with a predominantly sexual mode of 

transmission) and a laboratory test order for urine chlamydia screening amplification test 

using NAAT specifically by Transcription Mediated Amplification. An instruction sheet 

was provided to each of the trainees during instruction for them to keep through the 

duration of the CDSS implementation. The instruction sheet was read to each trainee 

verbatim during the CDSS training. All trainings were conducted the Friday before CDSS 

implementation.  

Medical Assistant Training  

In this clinic, there are four medical providers and each medical provider has one 

designated medical assistant. Individual medical assistant training for proper questioning 

of sexual activity status took place in each of the providers’ offices with closed doors to 

ensure privacy (Appendix D).  

1. The training consisted of the DNP student educating the medical assistants on 

accurately identifying the vulnerable population of sexually active females 
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between 18 to 24 years. The inclusion criteria for the project included sexually 

active females who had not been screened for chlamydia in the past 12 months 

or who identified a change in sexual behavior. Exclusion criteria included 

pregnancy, males, females less than 18 years old and older than 24 years old, 

and persons with developmental delays.  

2. The medical assistants were instructed on how to provide privacy to patients 

before questioning. Specific privacy issues addressed were closing the door, 

speaking in a low voice, and asking question when patient was alone.  

3. The DNP student had each medical assistant log into their individual eClinical 

Works accounts.  

4. Each medical assistant was guided by the DNP student on enabling the CDSS 

through the CDSS option and to make the CDSS visible in the EHR through 

the settings option. The change of the CDSS being enabled does not take 

effect until they log off and log back in.  

5. The DNP student had each medical assistant log out of their individual 

eClinical Works accounts and then had each log back in.  

6. Each medical assistant verbally committed that they would not disable the 

CDSS during project implementation.  

7. The DNP student demonstrated to each medical assistant the process of 

documenting sexual activity status in the EHR. The Sexual History CDSS 

alert was located within the EHR. If sexual history was not documented in the 

EHR over the past year, the CDSS alert would be displayed in red. Once the 

“Sexually history taken” alert was clicked in the EHR, the sexual history 
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located in the Social History section would be available to the medical 

assistants. The first question in this section was “Had sex in the past 12 

months (vaginal, oral, or anal)?” and the answer options are “Yes” and “No.” 

The medical assistants were instructed to question eligible patients with this 

exact question wording choosing either “Yes” or “No” for each patient. This 

action then triggered the chlamydia screening CDSS for the provider.  

8. If the patient answered “no,” then the CDSS, “sexual history taken,” displayed 

green, and no “chlamydia screening” CDSS was available for the provider to 

view.  

9. If the patient answered “yes,” the medical assistants were instructed to obtain 

a urine specimen on that patient for lab collection. This was done by providing 

the patient with a labeled specimen cup and handing to the patient. After the 

patient obtained the urine specimen and placed in the bathroom’s wooden 

window, the medical assistant took the specimen to the lab technologist for 

preparation and send off. The medical assistant then took the associated 

provider order, which was sent to the printer, to the lab with the patient’s urine 

specimen after provider CDSS review and ordering of diagnostic urine 

specimen testing. 

10. All medical assistant questions were addressed.  

Provider Training  

Individual medical provider CDSS training took place in each of the four 

provider’s office with closed door for privacy (Appendix E).  
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1. The DNP student had each medical provider log into their individual eClinical 

Works accounts.  

2. Each medical provider was guided by the DNP student on enabling the CDSS 

through the CDSS option and to make the CDSS visible in the EHR through the 

settings option. The change of the CDSS being enabled does not take effect until 

they log off and log back in. 

3. The DNP student had each provider log out of their individual eClinical Works 

accounts and then had each log back in.  

4. Each medical provider verbally committed that they would not disable the CDSS 

during project implementation.  

5. The DNP student then worked with the provider with a test patient in the system 

to illustrate how the CDSS workflow operated.  

6. All medical provider questions were addressed.  

7. All CDSSs were enabled on the Friday before implementation.  

8. CDSSs use began the following Monday for all four medical providers and four 

medical assistants.  

Office Manager Training  

The office manager training took place in the clinic break room with closed door for 

privacy (Appendix F). The DNP student provided office manager training of the SUS the 

Friday following the eight-week CDSS implementation. 

1. The DNP student discussed that each SUS and SUS instruction guide would be 

placed in a closed envelope with a pen for each of the providers. All envelopes 

and pens were the same to allow for anonymity.  
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2. The office manager told the providers completing the tool that they were 

encouraged to read each statement and record their immediate response to each 

item, rather than contemplating over an item. The office manager explained to the 

four providers that all items should be reviewed and checked. If a medical 

provider was unable to respond to an item, they were encouraged to mark the 

center point of the scale (three). 

3. The office manager instructed the medical providers to fill out the SUS and to not 

put their name or any identifiable information anywhere on the SUS or the 

envelope and to seal the envelope with tape to avoid any tapering of results. 

4. The office manager instructed the medical providers to place the SUS back in the 

envelope and close and seal the envelope with a piece of tape to allow for 

anonymity.  

5. The medical providers were permitted to keep they pen used to fill out the SUS.  

6. The office manager instructed the medical providers to drop the SUS in the closed 

and sealed envelope in a basket at her desk.  

7. The office manager was instructed to administer the SUS to the providers on the 

Friday after the conclusion of the intervention.  

8. The office manager was instructed to ensure SUS collection from the four 

providers the same day as administration of the SUS.  

9. If a provider was not present on the Friday after project implementation, the office 

manager was instructed to wait and administer the SUSs when all medical 

providers were present at the clinic on the next business day.  
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10. The DNP student retrieved the four SUSs each in the sealed envelopes from the 

office manager on the Friday after implementation was completed.  

11. All office manager questions were addressed.  

Workflow 

The project workflow was initiated with the medical assistant calling the patient 

from the waiting room, placing in the exam room, and closing door to provide for patient 

privacy. The workflow continued as follows:  

1. The medical assistant identified patients meeting inclusion criteria, then 

questioned the patient using the designated question, and collected the patient 

urine specimen if indicated during the rooming process.  

2. The medical assistant allowed the patient an opportunity for questions.  

3. After a sexual history was documented in the EHR and if the answer to the 

designation question was “yes,” then the chlamydia screening CDSS was 

triggered (Appendix G). If the answer was “no,” then the “sexual history 

taken” CDSS displayed green and the “chlamydia screening” CDSS was not 

available for provider viewing. If the patient declined to answer the designated 

question, no further action was taken, and a sexual history was not 

documented in the patient’s chart.  

4. Once the sexual history was documented in the EHR, the CDSS for chlamydia 

screening was available for provider review. The EHR screened the patient’s 

sexual history and labs within the preceding 12 months to see if that patient 

meets screening inclusion criteria. If the patient was eligible, the CDSS 

notification appeared as a red prompt on the computer. The provider was then 
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able to click and attach the associated order set of urine chlamydia 

amplification test to the patient chart and transmit the order electronically to 

the in-house lab. The order was then sent to the printer for the medical 

assistant to take to the lab with the patient’s urine collection. The clinic 

employs an in-house lab technologist from Clinical Pathology Lab who 

prepares the specimen for send-off testing to Clinical Pathology Lab in 

Austin, Texas. The in-house lab technologist retrieved the collected urine 

specimen and prepared the sample to be sent off at the end of the workday.  

5. Providers can also opt to suppress the CDSS notification; however, all four 

providers verbally committed to not suppress the CDSSs during the eight-

week project implementation period.  

6. Once the lab was analyzed, a report was generated, the report was transmitted 

electronically to the patient’s chart and made available to the provider in the 

EHR. After lab results were reviewed by the provider, if positive, treatment 

was ordered. Participants were notified by the medical assistant either by 

phone or mailed letter of their urine chlamydia screening amplification test 

results.  

The DNP student then measured the total chlamydia screening rate percentage 

eight weeks after initial implementation of the CDSS. The SUS was used to measure 

CDSS usability. The DNP student provided four copies of the SUS to the clinic office 

manager to be administered to the providers via paper method the Friday following the 

eight-week CDSS implementation. 
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Setting 

The project was conducted in a family health clinic located in a rural city in 

Northwest Louisiana. The clinic is a private clinic serving a diverse population to the 

surrounding geographic areas for persons throughout the lifespan. The clinic currently 

has four providers on staff: one male medical doctor, two female nurse practitioners, and 

one male nurse practitioner. Each provider has one medical assistant. There was a total of 

six other staff persons including the office manager, lab technologist, two receptionists, 

billing specialist, and referral specialist. Six months prior to this study, providers at the 

clinic served approximately 80 patients per day (July 1, 2019 to December 31, 2019). The 

clinic hours are eight o’clock in the morning to five o’clock in the afternoon Monday to 

Friday and closed Saturday and Sunday. The clinic accepts Medicaid, Medicare, and 

most commercial insurance plans. The rural health clinic was exempt from meaningful 

use reporting and was not a part of the Merit-based Incentive Payment System. The DNP 

student obtained verbal and written clinical site approval from the medical director for 

project implementation and verbal consent from the four medical assistants and four 

providers. 

Population  

This project impacted young women aged 18 to 24 years old presenting for 

routine care visits in a single rural health family clinic. The population for the project 

included sexually active females who had not been screened for chlamydia in the past 12 

months. Exclusion criteria included pregnancy, males, females less than 18 years old and 

older than 24 years old, and persons with developmental delays. 
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Participants  

Primary project participants were the four clinic providers who screened and 

ordered screening tests for eligible vulnerable young women patients who presented for 

routine office visits. Additional participants included the four medical assistants who 

obtained sexual history on identified sample population and notified patient of lab results. 

The lab technician participated in the collection and send-off of urine specimens. The 

office manager participated in distribution and collection of the SUS for the DNP student.  

Sample and Sampling Method 

Sample size was determined by power analysis with the assistance of a 

statistician. The sample size was based on differences in chlamydia screening rates 

(baseline and post-implementation). The EHR, eClinical Works, scanned the patient chart 

analyzing data for inclusion criteria via use of an activated embedded CDSS tool. A non-

probability, convenience sampling method was used.  

Protection of Human Subjects 

The project was reviewed and approved by the IRB of Northwestern State 

University of Louisiana before beginning the DNP project (Appendix H). The 

university’s required ethics training was completed by both the DNP student and 

student’s major professor through the Collaborative Institutional Training Initiative 

(CITI). Federal policies apply to universities and healthcare agencies for the Protection of 

Human Subjects (Gray, 2017). The project falls under exempted review as the project 

involved only the collection or study of existing data. The investigator had no contact 

with clinical patients in the project and no identifying information was noted for each 

subject providing anonymity and protection of human subjects (Gray, 2017). The project 
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presented no additional risks for the patients undergoing the screening. The risk to 

providers participating in this project did not differ from the risks of patients receiving 

the standard care for chlamydia screening.  

Privacy and confidentiality were maintained throughout the project. No 

demographic data were collected. Clinic standards of care and policies for the practice 

were followed. Patient health information was de-identified for the study under the 

Health Insurance Portability and Accountability Act of 1996 privacy rule. Patient 

confidentiality was ensured during data collection by giving each participant an 

identification number without including any patient identifiers. Names and details of the 

participants were not recorded for this project and did not leave the operating clinic 

setting. Patient and provider de-identified information were available to the investigator, 

major professor, and statistician.  

Patients were unaware that research data were being collected due to the project 

data involving routine health care, also known as covert data collection (Gray, 2017). 

Chlamydia screening does not require written consent generally outside of the research 

context. Thus, participants were presented with no additional risk of harm (Gray, 2017). 

In the case of beneficence, screening is in the best interest of the research participant and 

meets the standard of care. Medical providers participated in patient chlamydia screening 

voluntarily without coercion or deception. Participants have right to fair treatment on 

basis of justice in that they provided the standard of care for screening and treatment for 

positive screening results. There was no monetary compensation for the providers 

participating in the project. Chlamydia screening rate data and SUS data were stored on 

an encrypted flash drive at the home of the DNP student in a locked cabinet, whereas 
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only the DNP student was in possession of the key. After five years, the data will be 

destroyed via paper shredding and the flash drive will be deleted using specialized data 

erasing software program designed to remove sensitive data. Additionally, the flash drive 

will be physical destroyed.  

Data Collection and Analysis 

The data were collected by the principal investigator with the use of eClinical 

Works EHR clinical report data retrieval. The CDSS was turned on Friday, January 3, 

2020 and data collection was from January 6, 2020 to February 28, 2020. The EHR 

allows the investigator the ability to insert date ranges, gender, age, ICD code, visit type, 

provider name, race, or ethnicity to run a clinical report. The data retrieval process was 

started by running a registry report in eClinical Works EHR. Once in the reports section, 

the DNP student selected the “eBO” section. In this section, there are various tabs in 

which the user can search for data. The DNP student selected the encounters tab and 

selected “date range” and inserted the specified project implementation dates (January 6, 

2020 to February 28, 2020) and checked the box, “show office visits only.” The DNP 

student ran this report and showed all patient office visits in that date range. Next, the 

student selected the demographics tab and inserted the age range (18 to 24) and chose 

“female” option under sex and ran the report. This report narrowed the search to how 

many female patients were present for office visits during the times of CDSS 

implementation who were 18 to 24 years old, identifying the patients eligible for 

screening. In order to identify persons who received the appropriate chlamydia screening 

diagnostic test, the student clicked the “Lab/DI/Procedure” tab, searched lab by name 

included the specified chlamydia urine amplification test and included the data range for 
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the project implementation, “ignore fasting conditions” and “include tests with no result” 

boxes were also checked. The search yielded the number of patients who met eligibility 

for screening and who were appropriately screened. This search did not show the results 

of the diagnostic test, only the patient for whom the diagnostic test was ordered. Actual 

lab result information was not obtained. The only data obtained was if the appropriate 

chlamydia screening diagnostic test was ordered.  

Chan et al. (2010) conducted a literature review investigating the validity and 

reliability of EHR quality measurements. The authors stated that issues related to data 

accuracy, completeness, and comparability must be addressed before EHR quality 

measurement can be done with confidence. The authors suggested that data reliability and 

comparably collected through EHRs will increase as system capacity grows, users 

become more comfortable with IT systems, and quality improvement principals are 

applied to the EHR-based data collection-storage-retrieval process. Accuracy and value 

of EHR-derived data will continue to improve as evidence grows; therefore, there is a 

limitation regarding the validity and reliability of this data collection method (Chan et al., 

2010).  

Data analysis was completed utilizing a quantitative approach, including 

statistical data. Total outcomes were analyzed: baseline and post-implementation rate 

percentages and the SUS post-intervention. The quality measure was constructed as a 

percentage, whereas the denominator represented the number of persons encountered by 

the provider during the defined period who were eligible for chlamydia screening 

(AHRQ, 2018). The numerator represented the number of persons who received the 

appropriate chlamydia screening diagnostic test. The advantages of using this method 
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include that the performance is bounded between 0% to 100% and facilitates a 

comparison of performance across healthcare providers. The primary disadvantage is that 

the percentage approach ignores variation amongst those who are categorized as “yes” or 

“no” (AHRQ, 2018). Chi-square test of independence was used to evaluate the 

differences in chlamydia screening rates.  

In order to measure the outcome of CDSS usability, the investigator used the SUS 

(Appendix I). Examining the CDSS usability served as an overall predictor of the 

sustainability of the CDSS. If the CDSS was not found to be user friendly, then it was 

likely not to be sustainable. John Brooke (1986) designed the SUS, which is a simple, 

ten-item scale as a subjective assessment of system usability. The scale is similar to a 

Likert scale, utilizing a scale from one to five, with one being strongly disagree and five 

strongly agree. Persons completing the tool are encouraged to read each statement and 

record their immediate response to each item, rather than thinking over an extended 

period. The office manager administered the SUS to the providers on the Friday after the 

conclusion of the intervention. The office manager collected the SUS from the four 

providers the same day. All items should be reviewed and checked. If a respondent was 

unable to respond to an item, they were encouraged by the office manager the mark the 

center point of the scale (three). The SUS is scored by a single number representing a 

composite measure of overall system usability. Individual items are not meaningful alone. 

The score is calculated by each items’ score contributions. “Each item's score 

contribution will range from 0 to 4. For items 1,3,5,7, and 9 the score contribution is the 

scale position minus 1. For items 2,4,6,8 and 10, the contribution is 5 minus the scale 

position. Multiply the sum of the scores by 2.5 to obtain the overall value of SU. SUS 
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scores have a range of 0 to 100” (Brooke, 1986, p. 5). The SUS examined if the 

respondent would like to use the system frequently, if the system was easy to use, would 

they need assistance in using the system, was the system well integrated, were there 

inconsistencies in the system, how easy was the system to learn, was the system 

cumbersome, were they confident in using the system, and if they needed to attain 

additional knowledge prior to using the system (Brooke, 1986).  

Research data has shown the SUS to be a reliable and valid subjective measure of 

usability (Brooke, 1986). The SUS has been made freely available for use; therefore, the 

investigator did not have to request permission to use the data collection tool (Brooke, 

1986). The individual providers’ SUS responses were concealed from the DNP student to 

allow for anonymity. The DNP student collected the completed and anonymous SUSs 

from the office manager and scored the SUSs using a preset Excel spreadsheet document 

for calculating SUS scores.  

Resources and Budgetary Considerations 

The resources needed to implement this project included the existing EHR, staff 

computers, staff time, paper, envelopes and pens for SUS evaluation, Excel spreadsheet, 

statistical package, and SurveyMonkey for the need’s assessment. The resources utilized 

were either already covered in the clinic’s budget or free of charge. The CDSS was 

available in the EHR before project implementation; however, it was not being utilized. 

There was no charge for use of the CDSS and no third-party vendor was required. The 

DNP student provided the CDSS training, entered the project data into an excel 

spreadsheet during her off hours, and provided the SUS to the office manager. The office 

manager provided the SUSs to the providers during the clinic’s regular work hours. 
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Resources and budgetary considerations were discussed and approved by the clinical 

advisor.  

SWOT Assessment  

 A SWOT analysis was conducted to evaluate project strengths, weaknesses, 

opportunities, and threats (Appendix J). Significant strengths of the project included the 

use of an evidence-based tool already embedded in the current EHR, which had the 

capability of adding order sets to make the tool more valuable and facility administration 

support. Key project weaknesses included the lack of provider training on the current 

EHR, the use of the CDSS tool, and time constraints regarding staff training and 

implementation. The main opportunities the DNP student presented were the use of 

innovation through information technology, support by the Patient Protection and 

Affordable Care Act, and CDC and USPSTF screening guidelines. Threats to this project 

included associated time commitment, staff resistance, changes in policies, patients’ false 

sense of infection risks, and provider considerations that influenced screening.  

Summary 

The DNP scholarly project methodologies were outlined in Chapter three. The 

quality improvement project was a quasi-experimental study in which quantitative data 

were analyzed. The project took place in a small, rural family health clinic and included 

the involvement of young women ages 18 to 24 years in the rural health facility and 

practice providers. The protection of human subjects was identified and considered. 

Methods involving data collection and analysis concerning the project were described. 

Lastly, plans for resource allocation, budgetary considerations, and SWOT analysis were 
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examined. The DNP scholarly project results and data analysis will be presented in 

Chapter four.   
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CHAPTER FOUR 

RESULTS 

Data collection was completed, as described in Chapter three. The results of the 

DNP scholarly project will be addressed in Chapter four with the description of data 

analysis and presentation of findings. The clinical question for this project was: Will 

CDSS education of staff and the utilization of a CDSS increase routine chlamydia 

screening rates in young women aged 18 to 24 years? Statistical data were analyzed to 

answer the clinical question by explaining:  

1. Did the quality improvement initiative of CDSS education and CDSS tool 

increase routine chlamydia screening rates in young women aged 18 to 24 

years old over an eight-week period as compared to baseline screening 

rates?  

2. Is the SUS a reliable measurement tool?  

3. How useable was the CDSS?  

Data Analysis 

 Statistical computations were completed using the Statistical Analysis System 

(SAS) Version 9.4. Sample size and power analysis were performed to provide 80 

percent power to detect 20 percent differences in baseline and post-implementation 

screening rates. The chi-square test of independence was completed to assess if there was 

a statistical difference between baseline screening rates and screening rates post-

implementation. The odds ratio compared the odds of screening at baseline with the odds 

post-implementation. Statistical hypothesis testing was performed at an alpha 0.05 

significance level. To assess SUS reliability, Cronbach’s coefficient alpha was analyzed. 
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Descriptive statistics were calculated for the SUS with a sample size of four providers. 

CDSS usability was assessed by evaluating mean SUS scores.  

Presentation of Findings 

Quality Improvement Comparison  

Chi-square of independence test was computed to evaluate the percentage of 

young women aged 18 to 24 years who were encountered and screened at baseline and 

post-implementation of the CDSS education and intervention (Table 1).  

Table 1 

Before versus Post-Implementation Screening Rates 

 
 Chlamydia Screening 

Timeframe Yes (%) No (%) Total 

Baseline 14 (10.22) 123 (89.78) 137 

Post-implementation  39 (29.10) 95 (70.90) 134 

Total 53 218 271 

Note. χ2(1) = 15.36, p < 0.0001.  

The overall sample size baseline and post-implementation was 271 eligible 

females for chlamydia screening. Baseline data were collected from January 6, 2019 to 

February 28, 2019. During this period, the clinic encountered 137 females ages 18 to 24 

years old. Of these, a total of 14 of those patients were screened for chlamydia, 

representing a baseline screening percentage of 10.22%. Post-implementation data were 

collected over eight weeks from January 6, 2020 to February 28, 2020. The clinic 

encountered 134 young women eligible for screening. A total of 39 of these were 

screened. This statistic represented a screening percentage rate of 29.10% post-

implementation of the quality improvement.  
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The null hypothesis was that the quality improvement intervention did not affect 

chlamydia screening rates. The alternate hypothesis was that an association between the 

intervention and screening rates was present. The statistical analysis revealed the quality 

improvement intervention was statistically significant; therefore, the null hypothesis was 

rejected. The proportion of chlamydia screening post-implementation of the CDSS 

intervention was significantly higher than baseline screening rates at χ2(1) = 15.36, p < 

0.0001 with post-implementation percentage of 29.10% versus before percentage of 

10.22%.  

The odds ratio was calculated to determine if the odds of screening were higher 

post-implementation of the quality improvement intervention than before the 

intervention. This was calculated by measuring the odds of being screened post-

implementation divided by the odds of being screening before intervention 

implementation. The odds ratio quantifies the strength of the association between the 

intervention and screening rates. The null hypothesis was that the odds ratio was equal to 

one, that is, the intervention odds are identical. The alternative hypothesis was that the 

odds ratio was not equal to one, indicating a relationship between the odds of screening 

and the intervention. An odds ratio higher than one represents that the intervention was 

associated with higher chlamydia screening rates. The odds ratio estimate was 3.6068, 

with a 95% CI [1.85,7.03]. Thus, the null hypothesis was rejected. A significant 

relationship between the CDSS intervention and chlamydia screening rates was revealed. 

Over an eight-week time frame, the odds of a sexually active young woman 18 to 24 

years old being screened for chlamydia were 3.6 times greater post-implementation with 

the CDSS intervention than before.  
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SUS Analysis  

 Cronbach’s Coefficient Alpha was calculated to evaluate the scale for the 

reliability or internal consistency as an instrument (Cronk, 2018). Typical values range 

from zero to one. Any value higher than 0.70, is an acceptable level of consistency. For 

Cronbach’s Coefficient Alpha scoring, positive items were valued item score minus one. 

On the negative items, the scale was reversed first, and then the item score minus one. 

The SUS consisted of 10 questions with a Cronbach’s Coefficient Alpha of 0.9549. 

Therefore, the scale was revealed to be a reliable tool for measurement.  

Overall, the results revealed a mean SUS score of 66.88 (Table 2). This score is 

not considered a percent, but rather a numerical value where the minimum score for the 

four providers in this project was 40 and the maximum was 100 after the transformation 

of item scoring. Based on prior studies, the average SUS score was approximately 68 

(Brooke, 1986). Therefore, the mean SUS score of the four providers of the CDSS 

intervention was slightly below average. 

Table 2 

Descriptive Statistics for the SUS 

 
 n M SD 50th Percentile (Median) Minimum Maximum 

SUS Score 4 66.88 25.28 63.75 40 100 

 

Summary 

 The results of data analysis were discussed in Chapter four and each primary 

clinical question was answered. Chlamydia screening rate differences between baseline 

and post-implementation of the quality improvement intervention were assessed using the 

Chi-Square Test of Independence. The analysis revealed a statistically significant 

increase in screening rates from baseline to post-implementation over the eight-week 
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implementation period. Chlamydia screening rates among females aged 18 to 24 years 

increased from 10.22%. to 29.10% post-implementation. An odds ratio was calculated to 

evaluate if the intervention was associated with screening rates. The evidence revealed a 

significant relationship with a 3.6 times greater odds of chlamydia screening post-

implementation than before. The SUS was shown to be a reliable measurement tool 

showing a mean score result found to be about average. A discussion of the statistical 

analysis and summary of the results in a clinical format relating to the project’s 

theoretical frameworks will be provided in Chapter five. In Chapter five, DNP scholarly 

project conclusions and future recommendations will be outlined. 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

 The primary clinical problem that guided this DNP scholarly project was minimal 

routine chlamydia screening in practice despite national screening recommendations. An 

investigation of the clinical issue revealed a practice gap between current practice and a 

successful, lost-cost intervention to increase routine chlamydia screening. Stakeholder 

involvement and a clinical needs assessment were completed in the planning stage of the 

DNP project. The frameworks that guided this DNP scholarly project were Plan-Do-

Study-Act (PDSA) and Kurt Lewin’s Change Theory. The purpose of this DNP scholarly 

project, which was discussed in Chapter one, was to evaluate if clinical decision support 

system (CDSS) education of staff and its utilization would affect chlamydia screening 

rates in sexually active women ages 18 to 24 years old in a rural family health clinic.  

 A review of the literature and synthesis of evidence for chlamydia screening, 

screening interventions, clinical decision support tools, and provider considerations were 

reviewed in Chapter two. The review of literature supported current research gaps 

identifying this DNP project’s need (CDC, 2013a; CDC, 2016; Louisiana Department of 

Health, 2019; Torrone et al., 2014). Overall, the literature endorsed the use of CDSS in 

improving patient outcomes and increasing chlamydia screening (Castaneda et al.,2015; 

Karas et al., 2018); MacLaughlin et al., 2018; Njie et al., 2015).  

 DNP scholarly project methodologies were presented in Chapter three. Project 

methodologies comprised project design, project process and workflow, setting, 

population, protection of human subjects, data collection, and analysis. DNP project 

resources, budgetary considerations, and SWOT analyses were outlined. In chapters one, 
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two, and three, the Plan stage in the PDSA cycle was presented by addressing the 

problem statement, creating an implementation plan, and identifying data collection 

methods.  

 Data analysis results were examined in Chapter four. The Chi-square test of 

independence was utilized to analyze chlamydia screening rate differences between 

baseline and post-implementation. An odds ratio was computed to assess if there was an 

association with the intervention and screening rates. System Usability Scale (SUS) 

reliability as a measurement tool and SUS scores were analyzed. The Do and Study steps 

of the PDSA cycle were summarized in Chapter four, addressing project implementation, 

data collection, and data analysis.  

 A summary of this DNP quality improvement project will be presented in Chapter 

five. The project’s key findings and outcomes, the impact on the practice system, and 

linkage to the project’s theoretical framework will be addressed in Chapter five. The 

project strengths, limitations, recommendations for future study, and feasibility for 

continued change will also be discussed. The Act step of the PDSA cycle will be 

addressed in Chapter five by evaluating project sustainability and summarizing further 

recommendations to improve the quality improvement intervention.  

Summary and Discussion of Results 

The purpose of this quasi-experimental project was to assess the efficacy of CDSS 

staff education and CDSS utilization on chlamydia screening rates in sexually active 

women ages 18 to 24 years old in a rural family health clinic as compared to baseline 

screening rates. The quality improvement framework utilized for this project was the 

PDSA methodology. The theoretical framework that guided this project was Kurt Lewin’s 
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Change Theory. The Northwestern State University of Louisiana IRB approved this 

project in December 2019. Project implementation and data collection began January 6, 

2020, and was completed after eight weeks, ending February 28, 2020. The statistical 

analysis results revealed that the use of CDSS staff education and CDSS implementation 

had a statistically significant impact on chlamydia screening rates in sexually active 

women 18 to 24 years old. The CDSS education and utilization increased screening rates 

from 10.22%. to 29.10% post-implementation. The SUS results revealed the CDSS tool 

usability to be about average. The key findings of this study indicated that CDSS staff 

education and a team-based approach to CDSS utilization are effective, economic 

interventions to increase routine chlamydia screenings in a rural health clinic. The 

project’s results were consistent with prior research, which has shown that the utilization 

of CDSSs were useful, low-cost tools that increase chlamydia screening and improve 

quality care outcomes (Njie et al., 2015; Oakeshott et al., 2010; Scholes et al., 1996; 

Taylor et al., 2016).  

Impact on Practice/System 

 The promotion of chlamydia screening has a significant impact on public health 

by reducing adverse health outcomes and healthcare-related costs (Keegan et al., 2014). 

This study contributes to the literature by adding to the evidence that a CDSS is an 

effective intervention to increase chlamydia screening in young women in the outpatient 

setting. One considerable impact the project has made in healthcare practice is the 

medical assistants’ and providers’ renewed knowledge of routine chlamydia screening. 

CDSS education of staff provided the project participants with detailed information for 

their use of EHR workflows to assist them in their clinical practice. An interprofessional 
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team approach by integrating the two part CDSS of sexual history taken and chlamydia 

screening to improve the simplicity of recommended universal screening practices were 

utilized in this project. A comprehensive CDSS tool and an attached order set to improve 

patient care and streamline preventative screenings were applied in this project. Multiple 

established EHRs have CDSSs available in their system; thus, making this project 

adaptive to other practice facilities. The dissemination of this feasible, effective, and 

easily, adaptive DNP quality improvement project has the potential to enhance routine 

screening practices in a multitude of healthcare systems.  

Relation to Clinical Question/Objectives 

This DNP quality improvement project needs assessment delineated the problem 

of insufficient provider’s knowledge regarding CDSS utilization, low chlamydia 

screening rates, and inadequate CDSS interventions. The clinical question for this DNP 

quality improvement project was: Will CDSS education of staff and the utilization of a 

CDSS increase routine chlamydia screening rates in young women aged 18 to 24 years? 

The first objective was to evaluate baseline screening rates from the previous year and 

screening rates for the eight weeks after project implementation. Data collection was 

completed to satisfy this objective. The second objective was to assess if the intervention 

had statistical significance on screening rates. There was considerable evidence of 

increased chlamydia screening rates post-implementation. The final objective was to 

consider the sustainability of the intervention by evaluating CDSS usability with the 

SUS. Usability assessment was completed by collecting all providers' results and 

calculating the mean score, which was about average. The outcomes of this project 
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indicate that implementing CDSS staff education and CDSS utilization are a practical 

approach to increase chlamydia screening rates in sexually active young women. 

Linkage to Theoretical Framework  

The findings of this scholarly project were applied using Kurt Lewin’s Change 

Theory. Lewin’s theory stated change is dynamic and is influenced by outside forces 

affecting equilibrium (Lewin, 1951). In the unfreezing step, the problem statement was 

outlined and a plan for change was constructed. The driving forces toward desired change 

were emphasized in the needs assessment, which identified a need for change in current 

routine chlamydia screening practices. CDSS usability was defined as a possible 

restraining force hindering change. Driving and restraining forces were analyzed before 

DNP project implementation to re-enforce system change to overcome equilibrium. 

During the moving stage, project implementation occurred. The refreeze stage utilized the 

SUS to evaluate and identify the feasibility and sustainability of the CDSS. The 

systematic assessment of driving and restraining forces allowed for this DNP quality 

improvement project to move towards desired change by successfully overcoming 

equilibrium. A new system practice change was supported and established.  

Strengths 

This DNP scholarly project exhibited a multitude of strengths. There were no 

additional costs for project implementation or sustainability. Direct costs for project 

implementation was minimal. The project utilized a reliable measurement tool when 

assessing CDSS sustainability with the SUS. The project sample size was evaluated using 

a power analysis to increase the power of the results. Power was met. The statistical 

analysis revealed that the evidence-based intervention showed a significant increase in 



  60  

 
 

chlamydia screening rates among females 18 to 24 years old post-implementation with a 

p-value of < 0.0001.  

Limitations 

 This scholarly project’s limitations included: low sample size in SUS participants, 

sampling method, setting, lack of data collection validity, and limited timeframe. The 

small sample size of provider participants who completed the SUS and the use of 

convenience sampling for chlamydia screening from one rural health clinic limited 

generalizability. This one rural geographic location may not be representative of other 

settings. Chlamydia screening rate data were collected via eClinical Works EHR 

reporting program, which has not been validated. The project findings found that CDSS 

education and implementation positively affected chlamydia screening on a short-term 

basis of eight weeks.  

Recommendations 

Future Study 

 The project findings suggest that the use of CDSS education and CDSS 

implementation have a statistically significant impact on routine chlamydia screening in 

women 18 to 24 years old. These outcomes lead to other clinical questions involving 

CDSS and EHR education and CDSS implementation. Future studies should include 

larger sample sizes, multiple practice sites, varying EHRs, and expanded age range to 

include pediatric females. Enlarging the sample size and increasing CDSS utilization 

across other clinical practice sites would increase generalizability and validity. Overall 

CDSS usability and SUS could be assessed with research that includes a variety of EHRs 

with their distinctive CDSSs. This would also assess if some EHR’s CDSSs are more 
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practical than others. Future research should involve the inclusion of sexually active 

females less than 18 years old to better correlate with CDC and USPSTF clinical 

guidelines and increase the total sample size.  

Further longitudinal studies may provide better insight on CDSS implementation 

sustainability over time. Future research should investigate the efficacy of CDSS 

implementation efforts alone versus CDSS education and implementation. By separating 

the two aspects, researchers could investigate the information technology education and 

its effect on EHR workflow practices. Overall, future research should focus on the link 

between EHR instruction, CDSS implementation, provider barriers to screening, and 

involve a multimodality and interprofessional approach to preventative health screening.  

Feasibility of Continuing Change 

At the practice site of this DNP project, there are no additional resources needed 

to sustain this practice change. Two of the four providers wished to continue this 

intervention in their daily practices.  

The dissemination of this scholarly project will include a presentation in the form 

of an oral defense at Northwestern State University. The plan for dissemination of the 

results of this DNP quality improvement project was for manuscript submission to the 

Journal of Doctoral Nursing Practice. This journal is a biannual, peer-reviewed 

publication of the Springer Publishing Company that supports doctoral-prepared 

advanced practice nurses by applying evidence-based practice within the healthcare 

system. The project was also uploaded to ProQuest database for public review. An oral 

presentation of project need, data collection, data analysis, findings, and future 

implications were presented to project stakeholders. In addition, an executive summary of 
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the DNP project was provided to project participants. A bound copy of this project was 

provided to the clinic medical director. This project will be used to encourage the 

importance of routine chlamydia screening with the use of technology modalities. 

Conclusion 

 The objective of this DNP scholarly project was to implement an evidence-based 

intervention, the CDSS, and include education to promote increased routine chlamydia 

screening practices in an outpatient clinic. An additional objective was to assess CDSS 

usability using the SUS to evaluate for project sustainability. The project design was a 

quasi-experimental study with post-implementation data collection with a comparison of 

norms of baseline chlamydia screening from the prior year. The project was completed 

over eight weeks. The project was implemented in a family health clinic located in a rural 

city in Northwest Louisiana, located in Webster Parish. Webster Parish is in Region 7, 

where chlamydial infections rank the highest rate per 100,00 population (Louisiana 

Department of Health, 2019). The project impacted sexually active young females aged 

18 to 24 years old who presented for routine care in the outpatient clinic. Project 

participants included four clinic providers, four medical assistants, lab technician, and the 

office manager. A Chi-square test of independence was utilized to evaluate the difference 

in chlamydia screening rates baseline and post-implementation. Chlamydia screening 

rates were significantly higher than baseline at χ2(1) = 15.36, p < 0.0001 with an overall 

18.88% increase. The odds ratio determined that the odds of screening were 3.6 times 

greater post-implementation as compared to the baseline rate without intervention. The 

evaluation of CDSS usability was assessed using the SUS, which concluded about 

average usability.  
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 This scholarly project supports that an educational component, in addition to 

CDSS implementation and interprofessional involvement, increase intervention success 

on routine chlamydia screening practices. By increasing chlamydia screening, the 

detection of asymptomatic infection will expand and expedite treatment to prevent 

adverse health outcomes. The use of a CDSS can serve as a cost-effective and evidence-

based tool to increase chlamydia screening in practice and other preventive screenings.  
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Appendix A 

Needs Assessment Survey 

CDSS Chlamydia Screening Tool 

  
1. Do you feel chlamydia screening should be offered by the provider or requested by the 

patient? 

I should offer screening 

Patient should request screening 

Other (please specify) 

 
 

2. What are the current screening evidence-based guidelines for chlamydia screening? 

Please check all that apply.  

All patients that are sexually active 

Sexually active women age 24 years and younger  

Women aged >24 years who are at increased risk 

Women aged 18 to 26 years 

 

3. Are you aware that eClinicalWorks provides tracking for preventative health measures, 

such as chlamydia screening?  

Yes 

No 

 

4. Do you know what a clinical decision support system (CDSS) is? 

Yes 

No 

I have heard of it, but I am not sure what it does 

 

5. I feel comfortable offering chlamydia screening to my patients at a routine visit?  

Yes 

No 

Other (please specify) 

 
 

6. What concerns you most about implementing a CDSS tool into your practice to assist 

in preventative screening?  
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7. Do you think a CDSS tool would assist you with screening?  

Yes 

Noo 

Maybe 

 

8. Did you know there is a function in the EHR to connect CDSS tools to order sets?  

Yes 

No 
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Appendix D 

Medical Assistant Instruction 

1. Please log into your eClinical Works account 

2. Click File menu, hover over the Settings option to the drop-down list, click 

My Settings option 

3. In the My Settings window, click the views tab 

4. On the views options display, under the Alerts row, click the CDSS and check 

the Both box 

5. Select the Show/Hide tab, check the box above the CDSS tab 

6. Click OK button 

7. CDSS is enabled 

8. Log out of your eClincial Works account and log back into your account for 

the CDSS changes to take effect.  

9. May you please verbally commit you would not disable the CDSS during 

project implementation?  

10. Process of rooming patients:  

a. Look at name, age, and sex of patient prior to calling them from the 

waiting room. Keep in mind inclusion and exclusion criteria when 

identifying the vulnerable population of sexually active females 

between 18 to 24 years. 

i. The inclusion criteria for the project included sexually active 

females who have not been screened for chlamydia in the past 

12 months or who identify a change in sexual behavior. 
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ii. Exclusion criteria included pregnancy, males, females less than 

18 years old and older than 24 years old, and persons with 

developmental delays.  

b. Call the patient from the waiting room, obtain weight, proceed to 

examination room 

c. Providing privacy to patients before questioning: closing the door, 

speaking in a low voice, and asking the question when patient is alone.  

d. Proceed with obtaining their vital signs, chief complaint, medical 

history, surgical history, family history, allergies, and current 

medications.  

e. If patient is eligible, proceed with use of the CDSS “sexual history 

taken” found in the CDSS tab located both on the Patient Dashboard 

and Right Chart Panel.  

f. Click the CDSS tab 

11. Once in the CDSS window, if the patient has not had a sexual history taken in 

the past year, the “Sexual history taken” CDSS will appear red. If a history 

has been taken, it will appear green and no further action is needed.  

12. Click “Sexual history taken” measure name 

13. The Social History section will now open 

a. The first question in this section is “Had sex in the past 12 months 

(vaginal, oral, or anal)?” and the answer options are “Yes” and “No.” 

Please question eligible patients with this exact question wording 

choosing either “Yes” or “No” for each patient. Click the OK button.  
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b. If the patient answered “no,” then the CDSS, “sexual history taken,” 

will display green and no further action is needed.  

14. If the patient answered “yes”  

a. Explain to patient that “CDC and USPSTF recommends all sexually 

active women 24 years old and younger to be screened for chlamydia, 

may I take a urine sample to screen you for this today?”  

b. If patient says “no,” no further action is needed.  

c. If patient says “yes,” obtain a urine specimen on that patient by 

providing the patient with a labeled specimen cup and giving to the 

patient. After patient has obtained the urine specimen and placed in the 

bathroom’s wooden window, take the specimen to the lab technologist 

for preparation and send off with the provider order which will be sent 

to the printer for the you to take to the lab with the patient’s urine 

collection after provider CDSS review and ordering of diagnostic urine 

specimen testing. 

d. Ask patient if they have any questions before exiting the room.  

15. Do you have any further questions?  
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Appendix E 

Provider Instruction  

1. Please log into your eClinical Works account 

2. Click File menu, hover over the Settings option to the drop-down list, click My 

Settings option 

3. In the My Settings window, click the views tab 

4. On the views options display, under the Alerts row, click the CDSS and check the 

Both box 

5. Select the Show/Hide tab, check the box above the CDSS tab 

6. Click OK button 

7. CDSS is enabled 

8. Log out of your eClincial Works account and log back into your account for the 

CDSS changes to take effect.  

9. May you please verbally commit you would not disable the CDSS during project 

implementation?  

10.  Keep in mind inclusion and exclusion criteria when identifying the vulnerable 

population of sexually active females between 18 to 24 years. 

i. The inclusion criteria for the project included sexually active 

females who have not been screened for chlamydia in the past 12 

months or who identify a change in sexual behavior. 

ii. Exclusion criteria included pregnancy, males, females less than 18 

years old and older than 24 years old, and persons with 

developmental delays.  
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b. Providing privacy to patients before questioning: close the door and speak 

in a low voice 

c. During the patient’s office visit, in order to view if the patient is eligible 

for chlamydia screening, click the CDSS tab. The CDSS tab is located 

both on the Patient Dashboard and Right Chart Panel.  

11. Once in the CDSS window, if the patient has not had a chlamydia screening in the 

past year, the “Chlamydia screening” CDSS will appear red. If screening has been 

completed, it will appear green and no further action is needed.  

12. If CDSS is red, discuss and question if they would like to be screened 

a.  “CDC and USPSTF recommends all sexually active women 24 years old 

and younger to be screened for chlamydia, may I screen you for this 

today?”  

b. If patient states “no,” no further action is need.  

c. If patient states “yes,” proceed with screening.  

13. Under, “Order” on the CDSS window on the right side of the window with 

“chlamydia screening” there will be the associated order set to attach the ICD-10 

code and chlamydia screening urine amplification diagnostic test to the patient’s 

chart.  

14. Proceed with transmitting the order electronically to the in-house lab. The order 

was then sent to the printer for the medical assistant to take to the lab with the 

patient’s urine collection.  

15. Ask patient if they have any questions before exiting the room.  

16. Do you have any further questions?  
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Appendix F 

Office Manager Instruction 

1. In each of the four closed envelopes for the medical providers will contain one 

System Usability Scale (SUS), one instruction sheet for the SUS, and one pen. All 

envelopes and pens are the same to allow for provider anonymity.  

1. The instruction sheet will contain the following information verbatim. However, 

you will also instruct them of this when giving each of the four providers their 

envelope:  

a.  You are encouraged to read each statement and record your immediate 

response to each item, rather than contemplating over an item.  

b. All items should be reviewed and checked.  

c. If you are unable to respond to an item, you are encouraged to mark the 

center point of the scale (three). 

d. Please fill out the SUS with the enclosed pen in all its entirety and do not 

put your name or any identifiable information anywhere on the SUS or the 

envelope.  

e. Please keep the enclosed pen used to fill out the SUS.  

f. Please place the SUS back in the envelope and close and seal the envelope 

with a piece of tape.  

g. Drop the SUS in the closed and sealed envelope in a basket at the office 

manager’s desk.  

2. Please administer the SUS to the providers on the Friday after the conclusion of 

the intervention.  
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3. Please ensure SUS collection from the four providers the same day as 

administration.  

4. If a provider is not present on the Friday after project implementation, please wait 

and administer the SUSs at the next business day that all medical providers are 

present at the clinic.  

5. I will retrieve the four SUSs each in the sealed envelopes from you after 

completion.  

6. Do you have any further questions?  
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Appendix G 

IRB approval letter 
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Appendix H 

CDSS Screens 
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Appendix I 

 

System Usability Scale 
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Appendix K 

Table 1 

Table of Evidence: Literature Summary Table 
Authors Purpose Sample 

& 

Design 

Results 

& 

Level of Evidence 

Variables Limitations Clinical questions/ 

Recommendations/ 

Relevance 

Ursu et al. (2019) 

 

The purpose of the 

article was to illustrate a 
QI methodology by 

using an example to 

improve chlamydia 
screening in women. 

The objective is to 

inform readers of what 
resources and training 

programmes are 

recommended to support 
QI projects.  

 

 

The researchers used a plan-

do-check-adjust (PDCA) and 
the model for improvement 

steps to implement QI to 

improve screening, 
particularly in women ages 16 

to 24. Eligible patients were 

according to the Healthcare 
Effectiveness Data and 

Information Set (HEDIS). 

The eligible patients were 
women aged 16–24 who were 

deemed sexually active by a 

HEDIS algorithm. 
 

The report is from one year 

from 21 May 2014 to 31 May 
2015, with intervention 

lasting eight months.  
 

The pilot program was 

introduced in three clinics: 
family medicine, pediatric, 

and internal medicine. 

 
Case Report—QI study 

Chlamydia screening rates 

increased from 29 percent to 60 
percent after eight months in 

the pilot clinics. 

 
Following the pilot study, a 

standard workflow and best 

practice advisors had been 
implemented; the screening 

rate increased to 66 percent.  

 
Two months after this 

intervention, the screening 

rates for 16 to 17 years old 
improved from 42 percent to 

48 percent.  

 
Four years after the QI 

intervention, chlamydia 
screening rates have been well 

above the initial rate of 29 

percent.  
 

Level V 

The independent 

variable (intervention) 
was a QI intervention 

consisting of a standard 

approach to developing 
the workflow, 

educational materials, 

and a clinical decision 
support tool that was 

integrated into the EHR. 

 
The dependent variable 

is chlamydia screening 

QI projects require 

special skills that many 
clinicians lack and 

require extensive time, 

resources, commitment 
from all involved parties 

to complete.  

 
The researchers discuss 

that if the QI project is 

not carefully designed, 
it will not be successful.  

 

 

This article outlines the 

process of implementing a 
QI project and included 

chlamydia screening with 

the use of a CDS as well. 
 

QI projects allow clinicians 

to improve patients’ health 
while contributing to 

research directly.  

 
The authors make some 

recommendations, such as 

collaboration and 
communication with the 

Department of Public 

Health. They also suggest 
combining improvement in 

screening for any disease 
such as lung cancer and low-

dose CT scan.  

 
 

The authors also recommend 

that if the publication is a 
possibility, institutional 

review board approval 

should be requested 

Wood et al. (2019) The goals of this study 
were to determine the 

impact of an 

intervention (multi-
component quality 

improvement) on 

increasing chlamydia 

screening rates in young 

women receiving well-

adolescent care in a 
region with high 

chlamydia prevalence in 

primary care.  

The setting included urban 
primary care sites that 

provided adolescent care, 

including confidential sexual 
health care. Participants 

included female adolescents 

aged 15 to 19 years who 

attended annual primary care 

visits from January 2016 to 

April 2018.  
 

All clinic providers and staff 

were eligible to participate in 
the intervention, and 

participating physicians could 

There were 1550 well 
adolescent encounters 

documented from December 

2016 to April 2018. The 
preimplementation chlamydia 

screening rate 

among 15- to 19-year-old 

female adolescents was 

312/757 (41.2%) (95% 

confidence interval, 20.9%-
61.5%). Postintervention, 

screening rate increased 

to 397/793 (50.0%) (95% 
confidence interval, 28.6%-

71.5%; P < .001). The clinic 

The independent 
variable (intervention) 

was a multiphase QI 

intervention consisting 
of: (1) dual registration 

of all adolescents for 

well and family practice 

encounters to streamline 

confidential STI test-

ordering by advanced 
practice providers and 

nurses; (2) medical 

assistants providing 
labeled specimen cups 

to all adolescents before 

The study has a lack of 
standardized tools for 

identifying sexual 

activity in the EHR, 
which remains an 

ongoing issue in 

adolescent sexual health 

services. Sexual health 

data is not included in 

the data ranking process 
at these study sites, 

meaning they were 

unable to determine if 
the absence of screening 

was due to provider 

The researchers' final 
screening rate of 50 percent 

was likely underestimated 

when compared to the local 
percent of the population 

being sexually active. This 

leaves the question as to if 

adolescents are not 

truthfully reporting their 

sexual history at the visit, 
why not?  

 

The researchers recommend 
that in the future, systems 

may consider requiring 
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Authors Purpose Sample 

& 

Design 

Results 

& 

Level of Evidence 

Variables Limitations Clinical questions/ 

Recommendations/ 

Relevance 

receive Part 4 Maintenance of 

Certification credit from the 
American Board of 

Pediatrics. 

 
Observational cohort analysis 

chlamydia test positivity rate 

remained stable, at 10.7% and 
11.1% in the pre- and 

postintervention periods. There 

was no significant change in 
median visit length in the pre- 

(79.2 minutes; interquartile 

range, 59.5-103.3) and 
postintervention periods (80.4 

minutes; interquartile range, 

61.7-102.8; P 5 .63). 
Overall, the QI intervention 

resulted in a statistically 

significant 21% relative 
increase in annual Chlamydia  

screening rates among female 

adolescents, without 
lengthening median visit time. 

Patient demographics revealed 

that most patients observed 
were African American, and 

most patients had Medicaid 
insurance.  

 

Level IV 

history and physical 

exam; (3) clinic room 
signage informing 

families that urine 

would be routinely 
obtained from all 

adolescents; (4) EHR-

based prompts for 
ordering of chlamydia 

testing on the basis of 

confidential sexual 
history-taking 

 

The dependent variables 
include chlamydia 

screening rates, patient 

demographics, the 
effects of the 

intervention on 

chlamydia test positivity 
rates, identifying the 

effect of the 
intervention on visit 

length on screening in 

primary care, and 

provider knowledge and 

participation.  

 
There was no control 

site used in this study.  

nonadherence to 

recommended 
guidelines, deferral of 

testing in non-sexually 

active adolescent 
patients, canceled tests, 

screening at another 

clinical site, or patient 
refusal.  

 

sexual health documentation 

in the EHR for a reason for 
not performing guidelines 

recommend screening in a 

hope to identify reasons for 
nonscreening in these key 

populations.  

Karas et al. (2018) The purpose of the study 

was to determine the 
impact of EHR-based 

clinical decision support 

on chlamydia and 
gonorrhea screening in a 

vast pediatric network, 

Akron Children’s 
hospital, in female 

patients ages 13 to 21 

who presented for 
preventive care visits 

annually. The study also 

examined provider 
awareness of screening 

guidelines, 

incorporating CDS 

The sample consisted of 

females aged 13-21 years old 
in Akron Children’s Hospital 

pediatrics, which is a network 

of 27 pediatric primary care 
offices in urban, suburban, 

and rural areas across 

Northeast Ohio. EHR used 
and linked among the clinics 

is Epic.  

 
Quasi-experimental Study 

Following implementation, the 

hospital’s primary care 
averaged 56 alerts per month 

for sexually active females 

presenting for good visits who 
had not had annual chlamydia 

screening. Seventeen percent 

of the identified patients 
declined to test, and forty-five 

percent consents to screen or 

stated that testing was 
performed elsewhere. The 

researchers’ denominator 

included females aged 13 to 21 
years who had a good visit at 

an Akron Children’s Primary 

Care office based on a chief 

The independent 

variable (intervention) 
was a “pop-up alert” 

embedded in the EHR, 

which would notify 
providers if screening 

was due for STIs. The 

EHR screened scanned 
the chart for an 

indication of sexual 

activity. If yes, the 
system would then scan 

if there had been a 

chlamydia screening test 
completed within the 

last 11 months. If there 

had not, the provider 

The study was a 

retrospective review, 
and no randomization 

was included. There was 

a possibility that 
adolescents were 

screened elsewhere, 

which would not have 
been listed in EHR. 

Some reporting bias 

present due to patients 
may not have to be 

completely honest and 

transparent regarding 
their sexual history.  

Recommendation to 

complete prospective review 
as CDS tools are 

implemented to observe the 

effects. Also future 
investigation of whether 

CDS intervention improves 

implementation of 
chlamydia treatment for 

positive screens and 

evaluating the effects of the 
increased screening on 

disease burden in the 

community. 
 

Relates to the DNP project 

as it is implementing a CDS 
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& 

Design 

Results 

& 

Level of Evidence 

Variables Limitations Clinical questions/ 

Recommendations/ 

Relevance 

regarding treatment, and 

providing 
recommendations for 

follow-up.  

complaint of well physical in 

the 18 months before and after 
the intervention. Patients for 

whom a CT screening was 

ordered at that visit were 
considered to have received 

appropriate screening. The 

proportions of screened 
patients before and after CDS 

tools were statistically different 

(χ2[1] = 95.788, 2.40% vs 
5.01%, P < .001, odds ratio = 

2.143, 95% confidence interval 

= [1.833-2.504]). The odds of 
an adolescent female being 

screened were 2.143 times 

higher after the intervention 
with an overall screening rate 

for chlamydia improved from 

2.40% in the year before the 
intervention to 5.01% in the 

year after the intervention (P < 
.01). 

 

Level III 

would receive an alert to 

open an order set 
containing laboratory 

screening options and 

billing diagnoses. An 
ordered set was also 

created containing 

recommendation 
treatment options for a 

patient who had positive 

results. In conjunction, 
and educational 

component including 

two presentations by an 
adolescent medicine 

specialist and a 

quarterly newsletter 
distributed to offices for 

two years.  

 
The dependent variable 

in the study was the STI 
screening rate 

percentage of females 

who had a chlamydia 

screen ordered at a 

preventative care visit 

following CDS 
implementation.  

tool to improve chlamydia 

screening in young females 
at wellness visits.  

MacLaughlin et al. (2018) The study purpose was 

to assess the impact of a 

complex CDSS at three 
different primary care 

sites within Mayo Clinic 

in Rochester, 
Minnesota, incorporate 

national guidelines for 

high-risk patient 
screening and abnormal 

result management, to 

identify patients overdue 
for testing, and the 

outcome of sending a 

targeted 
recommendation for 

follow-up. Secondary 

measures that were 

Study participants were 

women identified by the 

CDSS as being at increased 
risk for cervical precancer or 

cancer and overdue for 

guidelines-based follow-up. 
Women were considered high 

risk if: they were women with 

a history of any abnormal 
results of Pap test, HPV test, 

or colposcopic biopsy who 

were overdue for follow-up 
per ASCCP management 

guidelines, which included 

women with past cervical 
intraepithelial neoplasia 

(CIN) grades 2–3 who did not 

have documentation of 1-, 2-, 

Among the three clinical sites, 

the average completion rate of 

recommended follow-up 
testing was significantly higher 

in the intervention group at 

23.7% (61/257) than the 
completion rate at 3.3% 

(17/516) in the control group 

(p<0.001).  
 

 

 
Level III 

The independent 

variable (intervention) 

was a complex CDSS 
that was built externally 

in the EHR, which 

interfaces through web 
services. It used natural-

language processing to 

parse out the text from 
the EHR into a useable 

format, making the 

system able to assess 
and provide care 

recommendations for 

each patient and made 
available in an 

accessible, structured 

table.  

Limitations included 

homogeneous 

demographic 
characteristics of the 

patient population, 

which were primarily 
white, insured, and 

educated, making 

results less 
generalizable.  

The specific CDSS was 

very distinct; making is 
less applicable in other 

practice settings.  

 
No randomization was 

included in the study.  

A CDSS with enhanced 

capabilities to identify high-

risk women due for cervical 
cancer testing beyond 

routine screening intervals, 

with subsequent patient 
notification, has the 

potential to decrease 

cervical precancer and 
cancer by improving 

adherence to guideline-

compliant follow-up and 
needed treatment. 

 

This could be initiated and 
useful in chlamydia 

screening with the use of a 

CDSS, such as the EHR 
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& 

Design 

Results 

& 

Level of Evidence 

Variables Limitations Clinical questions/ 

Recommendations/ 

Relevance 

evaluated were the 

response rate of the 
women to electronic or 

mailed requests to 

schedule an appointment 
for Pap testing or Pap 

and HPV (Pap/HPV) 

cotesting. 

and 5-year cotesting 

following treatment or 
subsequent routine follow-up 

for 20 years or women were 

those who had a history of in 
utero diethylstilbestrol 

exposure, cervical cancer, 

solid organ transplant, or HIV 
infection or were receiving 

long-term 

immunosuppressant 
medication and were overdue 

for screening, defined as 

greater than one year since 
the last Pap test.  

 

The clinics (Baldwin, 
Northeast, and Northwest) see 

a total of 25,500 women ages 

18 through 65 years who 
annually receive care. The 

EHR tool used was GE 
centricity.  

 

Quasi-experimental Study 

 

The dependent variables 
include high-risk patient 

screening for patient 

pap screening, response 
rates of women to 

requests to schedule 

appointments, and 
patient demographics.  

 

The control variables 
were the subjects the 

CDSS identified as 

patients who would be 
appropriate for 

intervention at one year 

before the intervention 
due date at the clinical 

sites.  

screening applicable 

adolescents for screening 
and prompting the provider 

to screen. This also 

introduces an option of 
including patient 

notification, which could be 

an annual well visit, to 
include in implementation.  

Chadwick et al. (2017) The purpose of the study 
was to evaluate a risk-

based prototype 

application to prompt 
HIV testing when 

patients undergo routine 

blood testing, which was 
applied in two different 

computerized physician 

order entry (CPOE) 
systems to assess 

feasibility and 

acceptability of health 
care workers.  

Two CPOE systems were 
modified for use in the study. 

The CPOE systems utilized 

an application prompting 
health care workers to initiate 

or add HIV testing when 

other blood testing suggested 
that the patient was at a 

higher risk of infection. The 

application was implemented 
over three months in two 

areas, in a large London 

hospital and general practices 
in Teesside/North Yorkshire. 

Following implementation, a 

selection of doctors and nurse 
practitioners who had used 

the system were interviewed 

to evaluate the application. 
The interview participants 

included nine hospital 

doctors, including consultants 

The CPOE system was found 
to be both useable and 

generally acceptable to the 

health care workers. The study 
found little evidence of alert 

fatigue. In the general 

practices, around 1 in 10 
prompts were accepted, and 

there was a 6% increase in 

testing rates over the three-
month study period (P = 

0.169). Many health care 

workers felt that the prompt 
was placed too late in the 

ordering process and that it 

disrupted the consultation 
process.  

 

Level III 
 

The independent 
variable (intervention) 

were two modified 

CPOE systems during a 
3-month study period. 

 

The dependent variables 
included frequency and 

appropriateness of the 

prompt prompts in the 
context of the patient 

consultation, reactions 

of patients to the 
prompt, and impact of 

prompt on HIV testing.  

The authors mentioned 
the issue of the prompt 

appearing too late 

during the patient 
consultation, leading 

difficulties, such as the 

discussion of the test 
and consent.  

 

The application only 
prompted for HIV 

testing if specific tests 

or order sets were 
selected, so the alert risk 

stratification process 

was limited.  
 

The article also 

mentioned that in 
patients who undergo 

frequent blood testing, 

CDS systems have shown 
considerable potential to 

improve adherence to 

clinical guidelines, and this 
study’s findings did support 

that.  

 
The authors recommend 

further development of the 

application and testing in a 
broader range of clinical 

settings. The application 

should be determined the 
efficacy of wider 

applicability such as within 

a healthcare system.  
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and trainees, in London. 

Twelve general practitioners 
and nine nurse practitioners.  

 

Quasi-experimental Study 

the prompt might be 

suppressed.  
 

There was no 

randomization in the 
study. 

DiVasta et al. (2016) The researchers 

conducted this non-
randomized study 

exploring if a practice-

based quality 
improvement (QI) 

collaborative would 

increase chlamydia 
screening in at-risk 

young women in a 

group of pediatric 
primary care practices.  

The sample size was not 

specified in the study. The 
study only mentions that the 

participants involved the 

Pediatric Physicians’ 
Organization of Children’s 

(PPOC), which is an 

independent practice 
comprised of approximately 

300 pediatricians and 100 

associated healthcare 
providers and 85 pediatric 

primary care offices. The 

PPOC is affiliated with the 
Boston Children’s Hospital. 

The study does mention that 

24 practices participated in 
LC1 and 36 practices in LC2 

and that there were 40 

nonparticipants. The 
participant is considered the 

practice as a whole; the 

purpose of the study was to 
implement practice change 

with the use of LC. A practice 

was considered a participant 
if at least one practice 

provider/member received a 

project completion certificate. 
 

Quasi-experimental Study  

The results revealed that the QI 

efforts were statistically and 
clinically significant. Baseline 

rates were above the national 

HEDIS rates in both LC 
participants. LC1 participants 

had significant increases in at-

risk chlamydia screening in 
younger women resulting in 

52.8% pre-intervention and 

54.5% following EMR changes 
and then up to 66.7% after the 

completion of the LC1. LC1 

participants had a 1.7% 
increase with EMR changes 

(95% confidence interval [CI], 

0.1-3.2) from baseline, and a 
13.9% increase with EMR and 

LC1 completion (95% CI, 

13.0-14.8).  
 

The LC2 participants had a 

higher baseline screening rate 
of 57.8% than the LC1 group, 

which increased to 61.5% 

following EMR changes and 
then to 69.3% after the 

completion of the LC2. LC2 

participants had a 3.7% 
increase with EMR changes 

(95% CI, 2.0-5.3) from 

baseline and an 11.5% increase 
with EMR and LC2 completion 

(95% CI, 9.8-13.2). 

 
The LC non-participants had 

the highest baseline screening 

rate of 58.3% than the LC 
groups, which increased to 

66.1% following EMR 

changes. Non-participants had 

The independent 

variable (intervention) 
was a developed LC on 

adolescent medicine 

assisting providers in 
improving preventative 

care and chlamydia 

screening services for 
the “at-risk” female 

patients. The LC was 

developed by two 
physician medical 

directors and two QI 

consultants. The LC 
consisted of four in-

person two-hour 

sessions and four, one-
hour interactive webinar 

sessions. LC1 was 

offered from June 2012 
to March 2013, and LC2 

was offered from June 

2013 to March 2014. 
LC1 and LC2 did not 

contain the same 

learning materials, both 
differing in the material 

covered in the 

educational sessions. 
The article also 

mentions that EMR 

changes were 
implemented to prompt 

screening.  

 
The dependent variables 

in this study primarily 

were chlamydia 
screening rates in at-risk 

young women. 

Demographic 

The study did mention 

study limitations. One 
population had a high 

level of baseline 

chlamydia screening, 
opening a possibility for 

provider comfort in 

screening, which is 
nonmodifiable. 

Participation in the 

study was voluntary. 
This could be modified 

by selecting specific 

participants for the 
study and not 

voluntarily alone. The 

article mentions the 
possibility of selection 

bias and cross-

contamination effect, as 
discussed above. One 

modification here would 

be to make the study a 
randomized-control 

trial. Lastly, the article 

discusses the use of 
HEDIS claims 

possibility resulting in 

falsely low estimated 
numbers of sexually 

active women. There 

was no randomization in 
the study or thorough 

literature review. No 

theoretical base was 
used for the study. 

Study variables’ 

reliability and validity 
were not discussed. 

This article is relevant due 

to its implementing a QI 
improvement plan for 

increased chlamydia 

screening, and it also 
incorporates educational 

teaching in the form of a 

learning community (LC) 
and EMR changes.  
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a 7.8% increase with EMR 

changes (95% CI, 6.8-8.9) 
from baseline, which was also 

significant.  

 
HEDIS rates among HMO-

insured patients remained 

essentially unchanged for 
women ages 16 to 20 years old 

(41%), and rates increased by 

2013 to 50% in subjects aged 
21 to 24 years old.  

 

Provider documentation of 
patients’ sexual activity status 

increased over time in all three 

groups (control, LC1, and 
LC2): LC1 with 61.2% 

preintervention to 91.2% 

postintervention [P < .0001]; 
LC2 with 43.3% 

preintervention to 61.2% 
postintervention [P < .0001]; 

and non-LC participants with 

47.2% preintervention to 

73.9% postintervention [P < 

.0001]). Provider changed 

frequency of ordering 
chlamydia screening tests at 

time of check up or 

documenting of screening 
completed in the last 12 

months in the EMR also 

increased (LC1 with 61.0% 
preintervention to 84.5% 

postintervention [P < .0001]; 

LC2 with 57.8% 
preintervention to 86.4% 

postintervention [P < .0001]; 

non-LC participants with 
63.1% preintervention to 

81.0% postintervention [P < 

.0001]). Lastly, the authors 
studied whether chlamydia 

testing was performed in at-

risk patients for whom the 
screening was not documented 

characteristics included: 

number of practices, 
practice size (small, 

medium, and large), and 

practice region. A 
secondary analysis was 

conducted investigating 

contributive factors in 
increased chlamydia 

screening, such as 

documenting sexually 
active status in EMR, 

documenting chlamydia 

screening, and whether 
screening was 

conducted for at-risk 

young women.  
 

The control group 

consisted of 40 PPOC 
practices not involved in 

either LC. The other 
control or comparison 

was the national HEDIS 

chlamydia screening 

rates reported to match 

age distribution to the 

author’s data, which 
were collected in the 

same period as the 

intervention. 
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at the visit which revealed 

differences between the LC 
groups and the non-LC group 

suggesting that non-LC 

participants screened for the 
disease however the patients 

were not documented as 

sexually active in the EMR as 
compared to LC participants. 

Non-LC practices sent 

screening tests on 29.6% of 
patients preintervention and 

59.7% of these patients 

postintervention (P < .0001). 
LC participants screened these 

female subjects without 

documentation of sexual 
activity status less frequently 

(LC1, 21.8% pre-LC to 25.0% 

post-LC [P = .002]; LC2, 
12.2% pre-LC to 27.2% post-

LC [P < .0001]). 
 

Level III  

Low et al. (2016) The researchers 

conducted a systematic 
review to assess the 

effects and safety of 

chlamydia screening 
versus the standard of 

care in women and men.  

Researchers obtained articles 

from Cochrane Sexually 
Transmitted Infections Group 

Specialised Register, the 

Cochrane Central Register of 
Controlled Trials, MEDLINE, 

EMBASE, LILACS, 

CINAHL, DARE, PsycINFO 
and Web of Science, up until 

February 2016.  

 
RCTs and nonrandomized 

control trials 

 
Population: women and men 

over 13 years old  

  
The authors considered I2 

values below 40% as showing 

little evidence of statistical 
heterogeneity.  

 

Systematic Review 

The authors did not find studies 

assessing harms of screening 
and chlamydia infection in 

pregnancy,  

 
Six articles were used for the 

meta-analysis. One trial was 

noted as a low risk of bias. 
Two of the six trials examined 

screening and rescreening of 

chlamydia transmission.  
 

A study in the Netherlands 

found no change in positive 
chlamydia test screenings after 

three-yearly invitations for 

screening.  
 

A trial in Peru found a 

reduction in chlamydia 
prevalence in female sex 

workers after four years.  

 

Chlamydia screening  

 

Outcomes:  

C. trachomatis 

prevalence/transmission 
 

PID in women 

 
Epididymitis in men  

 

Incidence of preterm 
delivery 

 

Reproductive tract 
morbidity  

 

Chlamydia infection in 
pregnancy and non-

pregnant persons 

 
Screening uptake and 

harm 

 

Overall, the effects of 

screening evidence are 
low quality with risk of 

bias.  

 
The trials did not 

compute the uptake of 

the chlamydia 
screening intervention 

consistently 

The small number of 
quality studies found for 

outcome variables.  

 
Lack of evidence 

regarding chlamydia 

screening in pregnancy 
in RCTs 

 

The summary risk ratio 
of chlamydia screening 

effect on reducing PID 

risk might be 

Multiple screening rounds 

need to be done for 
infections like chlamydia 

because of high infection 

susceptibility and 
reinfection rates. 

 

The authors recommend 
additional trials to evaluate 

different interventions and 

to provide more evidence 
about the effects of 

opportunistic screening 

interventions  
 

Advises RCTs of chlamydia 

screening in pregnancy, 
men, high-risk populations, 

infertility, ectopic 

pregnancy, repeated rounds 
of screening on the 

incidence in chlamydia-

associated PID, and 
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Four RCTs examined the effect 

of screening on PID in women 
12 months following a single 

screening offer. Intention-to-

treat principle revealed risk of 
PID was lower in women in the 

intervention as compared to 

control groups, with little 
evidence of trial heterogeneity 

(RR 0.68, 95% CI 0.49 to 0.94, 

I2 7%) 
 

A sensitivity analysis, revealed 

an estimated effect of 
chlamydia screening in two 

RCTs at low risk of detection 

bias (RR 0.80, 95% 
CI 0.55 to 1.17) was 

compatible with no effect and 

was lower than in two RCTs at 
high or unclear risk of 

detection bias (RR 0.42, 
95% CI 0.22 to 0.83). 

 

The risk of epididymitis in men 

encouraged to screen, 12 

months after a single screening 

offer, was 20 percent lower 
risk for epididymitis than the 

control group; the confidence 

interval was wide and 
consistent with no effect (RR 

0.80, 95% CI 0.45 to 1.42).  

 
Level I  

 overestimated due to 

risks of selection and 
detection bias in 

specific trials. 

reinfection rates particularly 

in high-risk populations.  
 

Mathematical modeling and 

evidence synthesis studies 
should be conducted to 

determine whether 

chlamydia screening 
interventions 

that reduce PID incidence 

are consistent with stable 
chlamydia prevalence at the 

population level 

 
The review includes a 

summary of chlamydia 

screening.  

Ricketts et al. (2016).  The researchers 

performed a qualitative 

process evaluation of 
the intervention for a 

prior RCT called The 

Chlamydia Intervention 
Randomised Controlled 

Trial (CIRT). The 

purpose was to 
determine how the 

intervention was 

experienced and 

78 CIRT intervention general 

practices were stratified by 

their chlamydia screening 
rates over the six to eight 

months after they attended 

workshops. All 
staff who had participated in 

the workshop (general 

practitioners, nurses, and 
receptionists) were 

Coherence  

-All staff understood the reason 

for intervention 
-The screening was a good idea 

and training was useful 

-Low screening practices 
reported that they believed it to 

be the patients’ responsibility 

to ask for a screening.  
 

Cognitive Participation 

The independent 

variable (intervention) 

was chlamydia 
screening based on the 

Theory of Planned 

Behavior and aimed to 
address personal 

attitudes, subjective 

norms and behavioral 
controls that were 

influences on intention 

The study only included 

staff who were involved 

in the training 
 

The study excluded 

medium screening rate 
general practices, only 

including low and high 

 
Some interviews were 

significantly short 

because some 

The authors advise further 

work is needed to explore 

how receptionists with 
training could be involved in 

public health initiatives due 

to them thinking their 
involvement was 

inappropriate. The authors 

also recommend having an 
independent researcher to 

verify the coding and 

analysis. Lastly, the authors 
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accepted by practice 

staff and to understand 
adoption of practice 

better. The study was 

also to explore 
individual and general 

practice level behavioral 

changes to assess 
intention and barriers to 

chlamydia screening.  

asked to the participant via 

the invitation letter or phone 
call.  

 

Screening rates were 
generated by generated from 

the National Chlamydia 

Screening Programme data. 
 

Participants were unaware 

they were a part of a separate 
RCT 

 

Interviews were conducted in-
person or by telephone, 

lasting seven to 43 minutes.  

 
29 total participants: Nine 

general practitioners, 13 

nurses 
and seven receptionists 

 
Qualitative Study  

-Most staff reported they 

changed their screening 
practices  

-Increased confidence and 

awareness of screening 
-Barriers included some 

participants believing that it 

was inappropriate to screen in 
certain situations, concern for 

patient irritation  

 
Collective Action 

- Computer prompts 

were reported by many as 
important in helping staff 

remember to offer to screen 

-Barriers included: conflict in 
practice systems, and unsure 

screening was completed 

before they left office, some 
practices did not set up the 

prompts, worry about patient 
confidentiality and workload,  

 

Reflective monitoring 

-Improved patient relationships 

and facilitating sexual health 

discussions 
-A positive approach to 

innovation and continued 

practice change 
-Advised receiving monthly 

feedback on screening rates for 

motivation.  
-Barriers included: too time-

consuming, unchanged 

attitudes 
 

Level VI 

of general practice staff 

resourcefully offering 
chlamydia screening to 

all 15 to 24-year-olds 

general practice office 
visits. 

 

Interactive workshops 
 

The dependent variable 

was staff evaluation of 
barriers, experience, and 

acceptance of chlamydia 

screening 

receptionists were not 

involved in screening 
and felt unable to 

comment further.  

 

recommended the 

importance of reflective 
practice in future 

interventions.  

 
Included the barriers of 

chlamydia screening and 

screening tools such as EHR 
prompts to increase 

screening.  

Taylor et al. (2016) The authors conducted a 

systematic review of 
published articles 

evaluating interventions 

to improve STD 
screening in clinic-based 

The database used: 

MEDLINE  
 

Studies published between 

January 1, 2000, and January 
31, 2014, were used 

 

Forty-two interventions 

categorized, 16 being highly 
effective (38.1 percent) and 14 

as moderately effective (33.3 

percent).  
 

Interventions revealing 

increased screening 

Elements of data 

collection 
(Interventions) 

 

Effectiveness of 
intervention 

 

Cost analysis  

The review did not 

include abstracts, 
meeting proceedings, 

or other gray literature  

 
Some interventions 

investigated may not 

Recommendations include 

implementing these 
interventions in real-world 

settings and to evaluate and 

share study findings, the use 
of collaborative 

partnerships, and study of 



 

96 

 

Authors Purpose Sample 

& 

Design 

Results 

& 

Level of Evidence 

Variables Limitations Clinical questions/ 

Recommendations/ 

Relevance 

settings with special 

attention to cost and 
resources utilized.  

Inclusions: clinic-based 

interventions to increase STD 
screening and rescreening, 

publication in the English 

language and analysis using a 
control group or a before-and-

after comparison present 

 
Exclusions: Analyses 

published as meeting 

proceedings or in 
conference abstracts, studies 

that reported on patient or 

provider intent to screen but 
not actual screening 

performance, and 

interventions conducted 
outside the community 

clinic settings 

 
Total of 38 articles was used 

 
Interventions identified: (a) 

structural interventions and 

clinic incentives; (b) 

screening or testing reminders 

with the EHR; (c) provider 

education; and (d) patient 
education, and reminders. 

 

Systematic Review 

incorporated the automatic 

collection of STD specimens in 
association with a routine or 

follow-up visit. 

 
EHR reminders were shown to 

be more associated with 

screening than motivational 
counseling or interviewing 

 

Low-cost interventions, 
meaningless that 1000 dollars 

included specimen collection 

techniques as a part of a 
routine visit and the use of 

EHR reminders  

 

Patient-level interventions, 

such as reminders or 

rescreening, were highly or 
moderately effective and were 

low to moderate cost.  
 

Intervention with dedicated 

staff to improve STD screening 

was associated with the largest 

improvement in screening, but 

at the highest estimated cost 
 

Level I 

 apply to other clinical 

settings.  
 

Some multilevel 

interventions revealed 
significant 

improvements; 

however, the authors 
were unable to 

differentiate which 

intervention was most 
responsible.  

 

Cutoff values for 
categories were 

determined by the 

authors and may not be 
a good representation of 

patient or population-

level impact.  
 

Interventions were not 
weighted or categorized 

by study methods or 

rigor 

 

Authors' cost estimates 

may not be a great 
representation of true 

cost (only five studies 

reported actual cost). It 
also did not include 

insurance 

reimbursements in the 
cost analysis.  

 

The review included 
only four high-quality 

RCTs; conclusions 

about effectiveness are 
largely 

based on observational 

data.  
 

Authors only assessed 

the number of screening 
tests completed 

partnerships on STD 

programs.  
 

The review included low-

cost interventions similar to 
project, provider education 

and EHR screening aid. The 

article also associated 
screening with routine 

specimen collection for 

testing.  
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Castaneda et al. (2015) To discuss the 

implications of a CDSS 
for improving diagnostic 

accuracy and achieving 

precision medicine and 
overall patient care.  

Thoughts and evidence 

presented by the author 
 

Expert manuscript 

Overall, the authors concluded 

that the integration of 
bioinformatics and clinical data 

in a CDSS ensures precision 

medicine and demonstrates 
cost-effective and 

individualized patient care. 

 
Level VII 

EHR & CDSS 

 
Patient care and 

outcomes 

 
Diagnosis  

 

Precision medicine 

The article was not an 

interventional study.  

The authors recommended a 

fundamental framework for 
connecting the storage of 

healthcare information, 

which poses a challenge for 
an integrated information 

network due to varying data 

on structures and syntax by 
which different EHR 

systems operate.  

 
The article discusses CDSSs 

for improving diagnostic 

accuracy and discusses same 
EHR that will be used for 

project: eClinicalWorks 

(ECW).  

Njie, et al. (2015) This review aimed to 

examine the 

effectiveness of CDSSs 
in improving 

Cardiovascular disease 

(CVD) risk factor 
screening and clinician 

practices regarding 

preventative care 
services. The review 

also assessed CDSS 

applicability in various 
U.S. populations and 

settings and 

implementation 
practices.  

Inclusion criteria: (a) met 

definition of CDSS per Bright 

and colleagues and AHRQ 
reviews; (b) conducted in 

high-income country; (c) 

included at least one primary 
outcome; (d) study 

populations with greater than 

50 percent not having CVS 
history; (e) included control 

group (usual care) and pre 

and post measurements 
following CDSS 

implementation 

 
A total of 45 studies reviewed 

in varying countries (U.S., 

Canada, Europe, Australia, 
and New Zealand).  

 

Systematic Review and meta-
analysis  

CDSS was used across 

different healthcare sites 

 
CDSS users were mostly 

physicians in 39 studies 

 
Mostly CDSS were locally 

developed.  

 
CDSS provided support for 

chronic disease management, 

pharmacology, preventative 
care, or lab test ordering 

 

Completed or ordered 
screening tests: overall median 

increase of 3.8 percentage 

points (IQI= ‒0.08, +10.6) 
from 17 studies with 32 

outcome measures, most were 

favorably statistically 
significant (p<0.05). 

 

Ordered or completed clinical 
tests: Seven studies reported a 

median increase of 4.0 

percentage points (IQI=0.7, 
7.0) in the comparison of 

guideline-based clinical tests 

completed or ordered by 

CDSSs 

 

Primary outcomes: 
Quality of care, 

management of CVD 

risk factors, treatment 
prompts ordered and 

completed by the 

clinician  
 

Secondary outcomes: 

Improving patient health 
behavior related to CVD 

risk (smoking, diet, 

exercise, BMI, 
medication adherence) 

Some studies rated 

limited quality, of which 

the authors described 
were due to differences 

in patient demographics, 

interventions, 
comparison groups, 

possible contamination, 

incomplete study 
descriptions 

(populations, 

interventions, and 
methodology).  

 

The study used RCTs, 
quasi-experimental, and 

observational study 

designs.  
 

Possible risk of 

publication bias for 
quality of care outcomes 

 

Substantial 
heterogeneity in this 

study, authors were 

unable to conduct a 
formal meta-analysis 

and subgroup analysis 

The authors advised future 

studies to evaluate long-term 

evaluations of CDSSs.  
 

Effectiveness of CDSSs 

with other providers such as 
nurses or pharmacists 

 

Further assessment of CDSS 
concerning patient 

satisfaction and reduction of 

health disparities.  
 

Additional research should 

examine CDSS intervention 
barriers posed by generic, 

mass-produced EHR 

software.  
 

Future research exploring 

meaningful use and 
implementation standards.  

 

The article discusses how 
CDSSs are effective in 

improving clinician practice 

regarding preventative care 
services.  
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clinicians when prompted by 

CDSSs, as opposed to usual 
care, most were statistically 

significant (p<0.05) 

 
Prescribed or ordered 

treatments: In 11 studies, the 

overall median increase was 
2.0 percentage points (IQI= 

−0.75, +8.55), most measures 

were statistically significant 
(p<0.05) 

 

Health behavior change: Six 
studies reported changes in 

smoking status among patients. 

Another five studies reported 
minimal changes in BMI.  

 

CVD risk factor outcomes: 
blood pressure, lipids, diabetes.  

 
No patient harms relating to 

CDSS use were found.  

 

The review found significant 

evidence that CDSSs were 

effective in the improvement of 
CVD risk factor screening and 

CVD clinician practices such 

as preventative care services, 
clinical testing, and treatments.  

 

Level I 

Goyal et al. (2014) The purpose of the study 
was to evaluate clinician 

adherence to guidelines 

for documentation of 
sexual history and 

screening for STIs/HIV 

during routine 
adolescent well visits. 

The study also 

investigated patient and 
clinician factors 

associated with sexual 

history documents and 

The study observed routine 
adolescent well visits from a 

large pediatric primary care 

network. The cohort was 
selected from outpatient visits 

at all 29 Children’s Hospital 

of Philadelphia (CHOP) 
owned primary care offices. 

The 29 practice sites 

represent diverse practice 
settings, regarding provider 

role (supervision of residents 

and fellows), patient 

Of the 1000 patient visits 
reviewed, 212 (21.2%; 95% CI 

18.7, 23.7) had a documented 

sexual history, of which 45 
adolescents’ (21.2%; 95% CI 

15.7, 26.8) encounters were 

documented as being sexually 
active. Twenty-six (2.6%; 95% 

CI 1.6, 3.6) patients were 

tested for GC/CT and 16 
(1.6%; 95% CI 0.8, 2.4) for 

HIV.  

The study did not 
contain an intervention. 

 

The primary outcome 
variables included: 

sexual history 

documentation and 
performance of GC/CT 

and HIV testing. 

Secondary dependent 
variables included 

factors associated with 

sexual history 

The researched used a 
strict definition of 

sexual history 

documentation, with 
specific reference to 

sexual activity. If the 

provider mentioned 
“dating” or “no issues,” 

it was not classified as 

documentation of sexual 
health. Reporting bias is 

present due to providers 

possibly discussing 

The study suggests that 
despite AAP and CDC 

recommendations, little 

progress has been made in 
the last decade with regards 

to STI screening. It concerns 

only about 80 percent of 
patients sexual health was 

documented in the medical 

record.  
Routine good visits may be 

the only opportunity for 

clinicians and adolescents to 
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STI testing such as age, 

gender, and insurance 
status.  

demographics, and 

geographic diversity. Of the 
approximately 40,000 

adolescent patients cared for 

within the network annually, 
through the use of a standard 

Oracle package 

(dbms_random), the 
researchers randomly selected 

1000 routine well visits of 13 

to 19 years old adolescents at 
a primary care center for a 

routine well-visit between 

January 1, 2011, and 
December 31, 2011. There 

was no duplication of patients 

in the study cohort. Selected 
visits were separated by site, 

gender, and age category. 

Only primary care offices 
were used in the study, and a 

patient who has visited 
adolescent medicine were 

excluded from the study. 

Other exclusion data was a 

history of developmental 

delay.  

 
 

Retrospective, cross-sectional 

study 

The researchers used 

multivariable analyses, factors 
associated with sexual history 

documentation included older 

patient age, non-Hispanic 
Black race/ethnicity, non-

private insurance status, and 

care by the female clinician. 
Factors associated with GC/CT 

testing included male gender, 

non-Hispanic Black 
race/ethnicity, and non-private 

insurance. HIV testing was 

more likely to be performed on 
older adolescents, those of non-

Hispanic Black race/ethnicity, 

and those with non-private 
insurance. Fifteen to 16-year 

olds were more likely to have a 

documented sexual history than 
13 to 14-year-olds, and 17 to 

19-year-olds were more likely 
to undergo HIV screening. 

Female clinicians were more 

likely to document sexual 

health than their male 

counterparts. There was no 

associated with increased 
sexual health documentation 

among the varied providers.  

 
 

Level III 

documentation and 

STI/HIV testing. 
Covariates of interest 

included patient age, 

gender, race/ethnicity, 
insurance status, 

caregiver 

accompaniment, 
clinician type, and 

clinician gender.  

 
Patient age was 

categorized as 13–14, 

15–16, and 17–19 years. 
Race and ethnicity were 

coded as Non-Hispanic 

White, Non-Hispanic 
Black, Hispanic, and 

Other. Insurance status 

was categorized as 
private, public, and no 

insurance. Clinician 
type was categorized as 

a mid-level provider 

(nurse 

practitioner/physician 

assistant) or attending 

physician. 

sexual health yet not 

documenting in the 
medical record. 

Therefore, more patients 

may have been 
counseled regarding 

sexual health than 

reported. This does not 
influence screening 

because testing did not 

occur either with the 
nonreporting. Clinician 

beliefs, decision-making 

principals, and 
perceived barriers 

regarding sexual health 

screening practices were 
not evaluated. 

Generalizability is 

limited regarding other 
geographic areas as the 

researchers only 
abstracted data from 

patients cared for within 

one pediatric primary 

care network.  

 

 
 

discuss the sexual activity 

and provide screening. 
However, these visits are 

often missed opportunities 

for prevention counseling 
and treating asymptomatic 

infections and reducing the 

spread of infection. The 
study findings may provide 

insight into potential 

clinician bias regarding 
sexual health. The findings 

also suggest that clinician-

initiated conversations about 
sexual activity should begin 

with the onset of 

adolescence.  
 

The researchers suggest that 

the development of 
standardized protocols, 

documentation templates, 
and electronic decision 

support for sexual health 

assessments and screening 

might help address these 

issues. 

McNulty et al. (2014) The purpose of the study 

was to determine the 
usefulness 

of a structured complex 

intervention 
based on the cognitive 

Theory of Planned 

Behavioral (TPB) to 
increase opportunistic 

chlamydia screening 

tests of persons aged 
15 to 24 years in 

English general practice. 

160 practices 

in South West England in 
2010 

 

The authors mention that is 
able to detect at least a 

10% absolute increase in 

screening test rates 
and allowing for the 

estimated design 

effect, 80 practices to 
intervention and 80 to control 

would be needed for 

randomization.  

Data analysis for 76 

intervention and 81 control 
practices.  

  

Chlamydia screening test rates 
increased from 2.43 per 100  

Preintervention to 4.34 during 

intervention and 3.46 
postintervention. As compared 

to controls, testing rates ranged 

fairly consistent between two 
to three per 100. 

 

The independent 

variable (intervention) 
was based on the TPB. 

It included a practice-

based educational 
workshop and ongoing 

support to increase the 

importance of screening 
to staff and their 

confidence to offer tests 

through skill 
development such as 

videos. Practical 

resources were utilized 

The study design did not 

allow researchers to use 
all components of TPB.  

 

Difficulty in 
determining effect of 

the screening intention 

interventions, such as 
computer reminders vs. 

posters and invitation 

cards.  
 

Practices were 

The researchers recommend 

the NCSP and primary care 
administrators consider 

using this intervention 

throughout England and 
other countries with similar 

services.  

 
The authors also suggest an 

increased use in the 

modified Zelen design  
in educational and public 

health research because it 

aids in a realistic indication 
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Modified Zelen prospective 
Cluster Randomised 

Controlled Trial 

Screening in intervention 

practices were 1.76 times as 
great (CI 1.24 to 2.48) as 

controls 

 
Chlamydia infections detected 

increased from 2.1 per 1000 

registered 15–24-year-olds to 
2.5 during the intervention.  

 

Overall, the intervention leads 
to a 76 percent increase in 

screening across practices and 

40 percent increase in detected 
infections.  

 

Level II 

to encourage influence 

of social cognitions of 
staff and increasing 

screening intention 

(targets, posters, 
invitation cards, 

computer reminders, 

newsletters including 
feedback).  

 

The dependent variable 
includes the intention to 

treat, chlamydia 

screening, and 
chlamydia infections 

detected.  

not asked to deliver 

chlamydia results or 
undertake contact 

tracking.  

 
National Chlamydia 

Screening Programme 

(NCSP) coordinators 
were asked not to 

discuss the study and 

did not know which 
practices 

were randomized; 

however, there is a risk 
that study awareness 

may have motivated 

them to increase 
practice support. 

of education evaluation and 

outcomes.  
 

The article uses 

interventions to increase 
intention for chlamydia 

screening and includes use 

of computer reminders for 
intention. The study 

demonstrates that the use of 

an educational workshop 
approach with materials and 

ongoing support is a feasible 

option to increase screening.  

Moja et al. (2014) The purpose of the study 

was to evaluate the 
impact of various CDSS 

interventions linked to 

EHRs on critical 
outcomes such as 

mortality, morbidity, 

and costs.  

The review included 28 

randomized control trials. 
Eligibility included: (a) 

primary, secondary, and 

tertiary care settings; (b) real 
implemented interventions; 

and (c) CDSS based on 

evidence-based 
medicine/guidelines. Eighteen 

of the studies reported 

mortality or morbidity, and 
ten studies reported only 

economic outcomes. The 

meta-analysis was conducted 
on the mortality and 

morbidity studies.  

 
 

 
Systematic Review and Meta-

Analysis 

The meta-analyses revealed a 

high risk of bias across seven 
studies (39 percent) and 

unclear risk for 10 (56 percent) 

and only one study was at low 
risk (five percent).  

 

A meta-analysis of mortality:  

-16 RCTs  
-The overall mortality 

rate on all 16 RCTs was 6.2 
percent in the intervention 

groups, with 1171 deaths and 

six percent in the control 
groups with 1111 deaths. 

-Only three studies were 

statistically significant.  
 

A meta-analysis of morbidity:  

-Nine RCTs 
- A weak inverse association 

between CDSS use and 

morbidity from any disease 
was found.  

-The change 

between the CDSS and control 
groups in the occurrence of 

morbidity outcomes was 

The independent 

variable (intervention): 
CDSS 

 

The dependent variable 
was mortality, 

morbidity, economic 

data.  

Most studies were 

underpowered or too 
short of proving or 

excluding effect on 

mortality  
 

Results of morbidity 

outcomes were diverse, 
limiting quantitative 

inferences  

 
A limited number of 

studies providing results 

on outcome variables  
 

The overlap between 

other studies are limited  
Researchers did not 

evaluate whether the 

CDSS was supported by 
quality evidence-based 

information; they 

accepted the study 
authors’ description at 

face value.  

 
A limited number of 

trial leads to uncertainty 

The researchers recommend 

that the next CDSS trials 
should focus on systems 

with a more global outlook, 

including point-of-care 
services and full integration 

with EHRs and that more 

research needs to be 
conducted to realize 

potential benefits of CDSS 

interventions.  
 

Review and meta-analysis of 

CDSS effectiveness  
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slightly significant assuming a 

random-effects 
model (RR = 0.82; 95% 

CI = 0.68, 0.99), but not 

significant assuming a fixed-
effects model (RR = 0.91; 95% 

CI = 0.83, 1.00).  

-The Cochran’s 
Q test had a P value of .005, 

and the corresponding I2 

statistic was 64 percent, both 
indicating considerable 

variability between studies. 

 
Qualitative assessment of 

economic outcomes:  

-17 RCTs 
- Across economic 

outcomes, interventions with 

CDSSs did not consistently 
perform better than studies that 

did no include CDSSs.  
 

Overall, the results revealed 

that CDSSs did not suggest 

significant benefits or risks for 

patients concerning mortality. 

The effect, if present, is 
dependent on the disease or 

setting  

 
Level I  

of the findings and 

conclusions 
 

Most trials were 

conceptually 
heterogeneous regarding 

design, setting, 

participants, and 
interventions 

 

The search strategy was 
restricted to studies 

published in indexed 

journals 
 

A short follow-up to 

detect a sufficient 
number of deaths to 

show potentially 

relevant differences 
 

Possibility of pooling 
the mortality outcome 

across different settings 

could influence results, 

due to most trials being 

in the setting of primary 

care.  
 

Many of trial used 

locally developed 
CDSS, possibly 

affecting and 

compromising clinician 
workflow 
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Nelson et al. (2014) 

 

The purpose of the 

systematic review was 
to update the U.S. 

Preventative Services 

Task Force (USPSTF) 
recommendation for 

gonorrhea and 

chlamydia screening in 
men and women, 

including in adolescents 

and pregnancy from the 
2005 and 2007 

recommendations.  

Databases searched: 

MEDLINE, Cochrane Central 
Register of Controlled Trials, 

Cochrane Database of 

Systematic Reviews, Health 
Technology Assessment, 

Database of Abstracts of 

Reviews of Effects, and 
references.  

 

Studies used were of the 
English language, 

observational studies relating 

to screening effectiveness, 
test accuracy, and screening 

harms.  

 
Systematic Review 

Screening in asymptomatic 

young women did not 
statistically reduce PID over 

the following year (relative 

risk, 0.39 [95% CI, 0.14 to 
1.08]). 

 

Nucleic acid amplification tests 
demonstrated a sensitivity of 

86 percent or greater and 

specificity of 97 percent or 
greater for diagnosing 

regardless of specimen type or 

test (10 studies in 
asymptomatic participants)  

 

Risk of harm for chlamydia 
screening: false-positive results 

are low, ranging from zero to 

3.6 percent in NAAT testing 
 

No studies met the inclusion 
criteria for pregnant women 

 

Level I  

Gonorrhea and 

chlamydia screening 
 

Men and nonpregnant 

women, including 
adolescents and 

pregnant women 

 
Effectiveness of 

reduction complications 

 
Screening strategies 

 

Accuracy of screening 
tests 

 

Harms of screening 
 

 

Only English-language 

published studies 
included 

 

Studies only including 
tests cleared by the U.S. 

Food and Drug 

Administration for 
current practice were 

used.  

 
Studies discussing 

screening benefits and 

harms concerning men, 
pregnant women, 

adolescents, and 

subgroups were limited 
to include in the review.  

The authors recommended 

further research on the 
effectiveness of screening to 

reduce adverse health 

outcomes in specific 
population groups (women 

without risk factors, 

pregnant women), 
effectiveness of screening 

strategies, retesting, and 

adverse effects of screening.  
 

The article discusses 

screening implications and 
recommendations per the 

USPSTF, which includes 

study populations. It also 
includes the urine specimen 

testing with NAAT which is 

supported in this review and 
will be the source of 

screening for chlamydia in 
the project 
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Davison (2013) The purpose of the study 
was to measure the 

extent of patient 

involvement in the 
National Chlamydia 

Screening Programme 

and the differences in 
diagnosis rates and 

outcomes as a result. 

The study explored the 

appropriateness of 

questioning young 

persons aged 15 to 24 
years regarding their 

sexual health. The 

percentage of patients 
happy to discuss this 

matter was investigated 

along with gender 
differences. The study 

also assesses feasibility 

as to if it was realistic to 
include sexual health in 

any general practitioner 

or nurse consultation 

provided sensitive to 

time constraints. The 

study also wanted to 
increase patient 

education regarding 

STIs and offer to 
counsel and provide 

condoms.  

 

It was not necessary for the 
researchers to complete a 

sampling process because the 

screening had already been 
set up as a national strategy. 

The general practice that was 

involved in this study has a 
patient population of 10,000 

and receives a combination of 

urgent and routine 

appointments across the age 

span. The study focused on 

young persons aged 15 to 24 
years concerning chlamydia 

screening and consultation at 

any visit, whether it be related 
to sexual health or not. The 

overall study lasted 52 weeks, 

The study approach used was 
opportunistic, but the 

proactive promotion of the 

service in which patients were 
encouraged to complete the 

test and return it during the 

consultation was successful. 

Some patients also took a 

pack for their partner to test.  

 
 

Modified Zelen Randomized-

Control Trial 

The study findings found that 
overall young people were 

happy to discuss screening, 

interested in learning more, and 
were compliant with screening.  

The findings concluded that a 

total of 207 chlamydia 
screening packs were 

completed during those weeks, 

and females were much more 

likely than males to use the 

service at a ratio of almost five 

to one. Screening rates 
increased from less than one 

percent to 21 percent for 12 

months.  
 

Level II 

The independent 
variable (intervention) 

was the implementation 

of a National Chlamydia 
Screening Programme 

in England. General 

practices were 
randomized to the 

intervention or control. 

Participants had no 

knowledge or consent 

for the trial. The 

intervention also 
included extra support 

for chlamydia screening 

and included a follow-
up visit from the Health 

protection agency and 

phone support. 
 

The dependent variable 

is the percentage of 
chlamydia screening.  

 

Control groups included 

clinics that were not 

implementing the 

program.  

The article did not 
outline a detailed 

method section or did it 

include statistical data 
for review. The article 

used a controversial 

study design. One 
program disadvantage is 

that patients only 

benefit if the healthcare 

professional offers the 

screening or if the 

profession disseminated 
the information 

effectively to the 

patient. Another 
limitation is that 

healthcare provider 

commitment was varied, 
and the same level of 

commitment may not be 

realistic. An issue also 
remains regarding visit 

time constraints with 

multiple issues being 

addressed at the 

consultation.  

 
 

 

One section of the article 
addresses the concern for 

the availability of STI 

testing to its publicity 
“normalizing” STIs and 

making them appear more 

acceptable and treatable and 
without regard to 

consequences of unprotected 

sex. The author suggests that 

the older generation may see 

this as an answer to reducing 

STI rates; however, younger 
people’s cultural values 

have changed. If this is 

shown to be ineffectual on 
the younger generation, the 

goal may be to concentrate 

more on education and 
persuasion while preserving 

the individuals’ freedom. 

One suggestion would be to 
focus on behavioral changes 

and techniques for ongoing 

teaching and knowledge 

sharing. The article also 

suggests introducing an 

open access sexual health 
clinic to increase and 

encourage STI screening.  

 
One study's 

recommendation was to 

investigate ways to 
encourage participation 

from other practice members 

further.  

Guy et al. (2011) The purpose of the study 

was to evaluate 

interventions and 
investigate the efficacy 

of them regarding 

increasing chlamydia 
screening in primary 

care clinics at routine 

care visits. The 
systematic review’s 

All studies included in the 

systematic review were 

articles with control groups. 
Fifteen studies were included 

in 16 intervention strategies. 

Eleven of the strategies used 
randomized control trial 

design, with five classified as 

observational design with 
control clinics or a control 

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 independent 

variable (intervention): 

patient education, 
doctor education, 

computer prompt, 

incentive, alternative 
specimen collection, QI 

program,  

 
 

Researchers did not 

search the grey 

literature. There was a 
possibility that the 

observational studies 

imbalanced factors that 
may have caused bias in 

the study — the settings 

in which the 
interventions were 

The study evaluated several 

approaches to see which 

intervention affected 
chlamydia screening and 

had the highest uptake, such 

as universal screening or 
opportunistic screening. 

Two of the screening 

methods was the use of 
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objective was to update 

a prior synthesis of 
studies from a 2006 

review including new 

studies and studies from 
the 2006 review 

period. One of the 

randomized designs had 
limited random assignment 

between two clinical sites; 

therefore, the limitation had 
major potential for 

confounding due to site 

differences and reclassified 
the study as observational for 

the review. 

 
Systematic Review 

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, before 

consultation (29 vs. 4%). 
 

Level I  

The dependent variable 

was chlamydia 
screening. 

 

Some control groups 
were involved in the 

studies (RCTs: 11).  

implemented varied. 

There was much 
heterogeneity of the 

interventions and 

outcomes, and the 
reviewers were unable 

to determine a summary 

effect. Some studies did 
not provide statistical 

tests for significance. 

computer alerts and 

educational workshops. 
 

The article mentions that in 

the future attention should 
be paid to methodological 

issues such as statistical data 

and testing.  
 

The article ends with 

restating that the question of 
the most successful 

screening strategy in 

primary care has yet to be 
answered. Factors such as 

cost, feasibility, and 

sustainability regarding the 
intervention should be 

considered.  

 

 

 

 

 

 

 




