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Introduction

Following the publication of the Institute of Medicine

reports, To Err Is Human and Crossing the Quality Chasm,

health care quality has become a critical principle and an

important marker of performance for consumers and

payers.1–3 Credentialing boards link maintenance of board

certification directly to practice-based assessment and

improvement metrics.4 Furthermore, the Accreditation

Council for Graduate Medical Education mandates that

trainees demonstrate competency in practice-based learning

and improvement.5

Despite the importance of resident involvement in

quality initiatives, few publications describe resident

initiated projects and even fewer describe improved patient

outcomes as a direct result of resident QI education.6–11 We

are unaware of any publication describing a similar
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Abstract

Background Although many residency programs are
instituting quality improvement (QI) curricula in
response to both institutional and external mandates,
there are few reports of successful integration of
resident initiated projects into these QI curricula with
documented impact on health care processes and
measures.

Intervention We introduced a multifaceted curriculum
into an Obstetrics-Gynecology continuity clinic.
Following a needs assessment, we developed a didactic
session to introduce residents to QI tools and the how to
of a mentored resident-initiated project. Resident
projects were presented to peers and faculty and were
evaluated. A postgraduation survey assessed residents’
satisfaction with the curriculum and preparedness for
involvement in QI initiatives after residency. We also
assessed whether this resulted in sustained
improvement in health care measures.

Results The curriculum was presented to 7 classes of
residents (n 5 25) and 17 resident initiated projects have

been completed. Twenty-one residents (84%) completed
the preintervention survey and 12 of 17 (71%) residents
who completed the entire curriculum completed the
postintervention survey. Sustained change in surrogate
health measures was documented for 4 projects focused
on improving clinical measures, and improvement in
clinical systems was sustained in 9 of the remaining 13
projects (69%). Most of the respondents (75%, n 5 9)
agreed or strongly agreed that the projects done in
residency provided a helpful foundation to their current
QI efforts.

Conclusion This project successfully demonstrates that
a multifaceted program in QI education can be
implemented in a busy Obstetrics-Gynecology residency
program, resulting in sustained improvement in
surrogate health measures and in clinical systems. A
longitudinal model for resident projects results in an
opportunity for reflection, project revision, and a
maintenance plan for continued clinical impact.
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intervention in obstetrics and gynecology (Ob-Gyn) train-

ing programs. The primary goal of this study was to assess

whether introduction of a multifaceted QI curriculum in an

Ob-Gyn residency could result in the completion of resident

selected QI projects that incorporated the required knowl-

edge, attitude, and skills within a busy Ob-Gyn residency

continuity clinic. A secondary goal was to determine

whether improvement in systems or surrogate health

markers could be achieved because of the resident-driven

projects.

Intervention

Educational Setting

We implemented our QI curriculum in academic year

2006–2007 at an Accreditation Council for Graduate

Medical Education (ACGME)-accredited Ob-Gyn resi-

dency program, recently increased from 12 to 16 residents.

Resident projects were completed in the Ob-Gyn resident

continuity clinic within Maine Medical Center, an

academic medical center using an electronic medical

record. Three dedicated attending physicians supervised all

of the approximately 10 000 Ob-Gyn clinic visits per year.

Two of these physicians supported all resident quality

initiatives.

Curriculum Design and Delivery

Objectives for resident projects included improving resi-

dents’ ability to analyze and use population information

and practice experience, perform practice-based improve-

ment, and teach peers principles learned.

The curriculum was designed on the principles of adult

learning and consisted of an initial didactic session, a self-

paced web-based tutorial, and an applied project.12 The

intervention used the Plan-Do-Study-Act (PDSA) cycle

within individual projects. The Miller13,14 Model for

Improvement of ‘‘knows, knows how, shows, does’’ was

applied in the educational intervention design.

After a thorough review of QI education literature, a

needs-assessment questionnaire was developed by the

authors to obtain a baseline understanding of resident

knowledge of basic QI concepts and residents’ comfort

with their own knowledge, attitudes, and perceived skills in

performing QI. The survey contained both free text and

Likert-type scale responses (APPENDIX 1).

After completing the questionnaire, residents received a

didactic lecture entitled ‘‘What, Why, and How of Quality

Improvement,’’ written by one of the authors (D.S.),

designed to teach concepts covered in the questionnaire.

The lecture reviewed reasons for quality in health care and

introduced basic QI tools, such as the PDSA, described by

Walter Shewhart.15,16 Each resident received a ‘‘QI Project

Worksheet’’ (APPENDIX 2), detailing educational objectives,

expectations for the project, and a timeline for project

completion. Residents also received a copy of the final

evaluation form (APPENDIX 3; APPENDIXES 1 through 3 are

provided as online supplemental material). Following the

lecture, residents were expected to independently complete

2 self-paced tutorials to reinforce the principles introduced

in the didactic session: the Institute of Healthcare

Improvement’s Model for Improvement and Measuring for

Improvement.16

After developing preliminary ideas for a quality project,

each resident met individually with the faculty mentors to

verify that the project was of sufficient scope to demon-

strate the principles of QI and to improve quality of care in

the continuity clinic. The timeline was reaffirmed with each

resident, and required resources were identified. Residents

verbally updated their QI project progress during resident

evaluations with the program director (K.V.).

Methods for Evaluation

Graduating residents presented their quality projects to

their peers and the 2 attending physicians, all of whom

evaluated their presentations and projects using the

Resident and Attending QI Project Evaluation Form.

Residents also completed the evaluation form as a self-

assessment. An anonymous follow-up survey was sent to

all graduated resident participants using Survey Monkey

(Palo Alto, CA), to investigate the QI teaching and

experience from a postresidency perspective, with em-

phasis on self-perception of QI skills. We assessed the

sustainability of projects to evaluate long term effects of

all completed initiatives. When applicable, specific process

or outcome measures related to individual QI projects

What was known

Residents are expected to learn about and participate in quality
improvement (QI), yet few studies have described QI curricula for
residents or assessed their impact of residents’ QI involvement after
graduation.

What is new

A multifaceted quality-improvement (QI) curriculum in an Obstetrics-
Gynecology residency produced gains in residents’ QI knowledge,
resulted in sustained improvement in health care measures, and
increased graduates’ preparedness for involvement in QI initiatives after
residency.

Limitations

Small sample, single-site study, with lack of a control group, and
validated evaluation tools.

Bottom line

Introduction of a multifaceted QI curriculum in an Obstetrics-
Gynecology residency resulted in sustained improvement in surrogate
health and in clinical systems outcomes.
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were repeated to determine whether care improved

because of the initiative. The project design was submitted

to the Maine Medical Center Internal Review Board and

was determined to be an educational innovation that did

not require review or exemption status.

Data Collection

The intervention was structured with an action research

design in which an innovative curriculum was introduced

and data were prospectively collected to inform the

development of the project.17 Simple descriptive statistics

were performed using Microsoft Excel (Redmond, WA).

Results

The QI didactic session was presented to 7 classes of

residents (n 5 25), starting in July 2006. Five classes of

residents received the didactic at the end of the postgrad-

uate year-3 (PGY-3). The remaining 2 classes of residents

(n 5 8) received the QI curriculum at the beginning of the

PGY-3 (n 5 4) and PGY-2 (n 5 4), in response to

graduated residents’ suggestion to provide the curriculum

earlier in residency training to allow for follow-up

implementation study during the PGY-4.

All residents (n 5 21) completed the preintervention

survey developed in 2007, except for the first cohort of

residents in 2006 (n 5 4). Results of the residents’

responses on the questions investigating knowledge, atti-

tude, and skills regarding QI are shown in T A B L E 1 .

Responses to the free-text questions were analyzed us-

ing the Constant Comparison/Grounded Theory Method.18

All residents were able to answer ‘‘What is QI’’ and to

provide a response indicating that they understood why QI

was important. Residents were less able to provide an

example of a quality indicator, with 33.3% (7/21) either

providing an incorrect answer or no answer. Residents

provided incorrect responses to baseline questions investi-

gating knowledge of specific quality-assessment tools, with

only one resident providing a correct answer to ‘‘What does

‘PDSA’ in the PDSA cycle of quality improvement stand

for?’’ No resident could provide a correct answer to,

‘‘What is a QI Infrastructure?’’ Most residents (76%,

16/21) could provide at least one example of a method to

maintain change after implementation of a QI project.

Five classes of residents have completed the entire

curriculum, including presentation of their project (17

residents). Two classes of residents (n 5 8) who received

the curriculum earlier in residency are at varying stages of

their projects at the time of this writing. A summary of

completed quality projects is presented in the A P P E N D I X

provided as online supplemental material. All of the

resident projects that focused on improving clinical

outcomes (n 5 4) have had a sustained positive impact on

clinical care. For example, the QI project that addressed the

question, ‘‘What percentage of eligible patients is offered

the human papillomavirus vaccine at their colposcopy

visit?’’ noted a baseline rate of vaccine discussion in 47% of

patients presenting with an abnormal Papanicolaou test.

A follow-up review 3 years after implementation of a

multidisciplinary education program and change in clinic

workflow revealed a 97% rate of offering human

papillomavirus vaccine to eligible patients. Sustained

system or process changes have resulted in 9 of the

remaining 13 (69%) QI projects that focused on patient

education or systems-based projects.

The postproject survey was sent to the 17 graduated

residents who completed the entire QI curriculum. Twelve

graduates (71%) returned the survey. More than half of

graduated residents (58%; 7/12) reported active involve-

ment in quality initiatives. One graduate commented, ‘‘This

was a valuable component to our residency program and

offers preparation and skill to tackle QI/QA projects

expected of us in our practice, especially as a hospital

employed physician. Thank you!’’ Most respondents (75%,

9/12) agreed or strongly agreed that QI projects done in

residency had provided a helpful foundation to their

T A B L E 1 Results of the Preintervention Survey

Using a 5-Point, Likert-Type Scale

Question Mean (SD)a

I have a good understanding of the need for
global quality in health care

4.04 (0.67)

I understand the concept of quality in health care
in the context of my own practice in the resident
continuity clinic

3.00 (0.68)

I appreciate and understand the importance of
quality initiative in the outpatient setting

4.05 (0.80)

I understand and am comfortable with different
ways to implement change and improve care in
an outpatient setting.

3.24 (0.99)

I am able to implement meaningful strategies to
continually improve my outpatient practice

3.29 (0.90)

It is part of my role as a physician to initiate
quality improvement in my own practice

4.48 (0.75)

I feel able to identify quality gaps within my
patient care practice

3.62 (0.97)

I am able to develop strategies for improving
outcomes

3.57 (0.93)

I feel that I have the skill set to launch a QI/QA
project in my new practice/fellowship

3.43 (1.12)

Abbreviations: QA, quality assurance; QI, quality improvement.
a Scale: 1, strongly agree; 2, agree; 3, neither agree nor disagree; 4, disagree;

5, strongly disagree.
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current quality efforts. Although 58% (7/12) of graduates

agreed that their project had improved patient care, only

one-half of graduates were confident that their project

made a lasting difference in the continuity clinic. One-half

of graduates felt that their QI project was a meaningful part

of their educational experience as a resident. The responses

to the question, ‘‘How well did the Quality Curriculum you

received in residency prepare you to perform the following

tasks after residency?’’ are shown in T A B L E 2 .

Discussion

This study is one of few studies published with residents

directing QI projects as part of a QI curriculum.7–11 The

strength of this project is that it represents a longitudinal

practicum model based in adult learning theory, practicable

for the graduate medical education office, and easily

replicable by other programs and institutions.

The initial didactic session was designed to meet adult

learners’ perceived educational needs by emphasizing the

critical nature of QI initiatives for efficient systems and

quality patient care in future practice, and by addressing

questions missed on the preproject needs-assessment

questionnaire. Individual identification of quality gaps,

with self-designed and implemented QI projects, enhanced

motivation by linking learning with self-identified critical

outcomes. Projects provided for transfer of learning with

concrete application of concepts. As residents presented

their projects to attending physicians and colleagues, they

received acknowledgement for their expertise, with

opportunity for self-evaluation and reflection on their

experience.

Published quality initiatives involving residents with

a practicum component have used various approaches,

including interdisciplinary teams, teams composed solely of

residents, and resident-driven initiatives with staff

involvement.6–11,19,20 Unlike other studies, which assigned

quality topics to residents, residents in this project

identified quality gaps in their own practice and selected

initiatives for improvement, a critical skill within the PDSA

cycle.21 This educational intervention demonstrates that

resident-designed projects can affect process measures and

surrogate measures of health care, such as improved rates

of appropriate immunization counseling. It also demon-

strates that a significant percentage of graduates from the

program remain involved in quality initiatives. A controlled

trial would be required to determine whether this

represented true behavior change because of the curriculum

or was a reflection of the current, quality-driven practice

environment.

Resources of time and financial investment for resident

projects in published literature vary widely.19 No separate

financial or time resource was allocated; faculty assumed

oversight for the projects as a portion of job assignment

expectations for quality improvement. Estimates of time

required to develop, mentor, and complete quality projects are

presented in T A B L E 3 . Despite minimal investment of

dedicated resources, all residents completed projects and 75%

(9/12) of graduated residents felt that teaching and practice in

QI had been ‘‘excellent’’ or ‘‘sufficient.’’ The minimal

investment of resources needed in our intervention makes it

likely that the project can be successfully adapted by training

programs smaller than those in a previously published study.22

Most published projects offer didactics and project

learning, but few extend them to a 1-year time frame.6,8,19

In recognition of the need for an expanded longitudinal

framework to complete a PDSA cycle within each

individual project, and in response to resident input, we

expanded the period to 3 years, initiating the project at the

beginning of PGY-2. This allows time to fully assess and

adjust each intervention as necessary and to design a

sustainability plan for the project.20,23 We expect that this

expanded period will enhance the effects of changes long

term with improved resident confidence in the benefit of

their projects. To increase visibility of these initiatives,

presentation of QI projects will now be scheduled for

departmental grand rounds, and residents will be

encouraged to present their projects at hospital-wide QI

fairs.

Limitations of this initiative are the small sample sizes

and the lack of controls and validation of the evaluation

methods.6,19

Conclusion

This project demonstrates that a multifaceted program

in QI education requiring minimal resources can be

T A B L E 2 Results of the Postintervention Survey

Completed by Graduated Residents

Using a 3-Point, Likert-Type Scale

Survey question: ‘‘How well did the quality
curriculum you received in residency prepare you
to perform the following tasks after residency?’’ Mean (SD)a

Identifying a quality indicator to be improved in
your practice

2.00 (0.74)

Understanding what data are needed to address
the gap in quality

1.91 (0.69)

Identifying barriers to addressing gaps in quality 1.91 (0.69)

Developing an implementation plan 1.91 (0.69)

Sustaining improvement in quality 1.83 (0.72)

a Scale: 1, insufficient teaching and practice; 2, sufficient teaching and
practice; 3, excellent teaching and practice.
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implemented in a busy Ob-Gyn residency. This program

resulted in sustained changes in both systems and processes

and in surrogate health measures. Further studies are

required to obtain objective measures of knowledge

improvement in QI and to correlate increased knowledge

and confidence with improved clinical outcomes. Studies

with larger sample sizes, objective assessments of knowl-

edge and outcomes, and the ability to show sustained

improvement would also be beneficial. Further studies are

also needed to correlate increased resident knowledge and

confidence in QI to improved clinical outcomes.
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T A B L E 3 Estimate of Total Faculty and Resident Time Dedicated to Quality Improvement (QI) Intervention in

the First 5 Years of the QI Initiative With 4 Residents/Year

Action Attending mentors Resident Support staff

Development time to
implement established QI
curriculum (h, total)

4

Didactic, resident presentations
(h/y, total for group)

3 3

Self-paced, online tutorial time
(h/y/resident)

3

Mentoring, data assistance,
evaluation (h/y/total)

12 2

Project time (h/y/resident) 30–60

Abbreviations: h—hours; y—year.
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