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Residency Education

Quality improvement is an iterative process of improv-
ing patient health by improving the care provided. 
The Institute of Medicine and the Future of Family 
Medicine Project determined that the use of quality and 
performance improvement methods is necessary in both 
resident education and patient care to improve patient 
outcomes.1,2 In addition, the Accreditation Council for 
Graduate Medical Education (ACGME) now requires 
practice-based learning and improvement for all resi-
dents. While quality improvement curricula have been 
shown to improve learners’ knowledge and confidence 
with the use of quality improvement principles and 
tools, additional studies are needed to determine the 
optimal educational method for residents and whether 

these curricula result in meaningful clinical benefits 
for patients.3 

Clinical practice guidelines are a tool commonly used 
in quality improvement initiatives to reduce variation 
in care and improve outcomes while controlling costs. 
Authors of several studies have demonstrated positive 
outcomes though the use of guidelines in diabetes care 
(improvements in the provision and documentation of 
care)4 and for children with moderate to severe exacer-
bations of acute asthma (decreased rate of hospitaliza-
tion).5 Implementation and use of guidelines, however, 
has not consistently been successful. Use of guidelines 
failed to improve the management of patients with uri-
nary incontinence even with a multifaceted system of 
education and logistical support.6 Likewise, improved 
outcomes were not seen with use of a clinical pathway 
for lower respiratory tract infections in nursing home 
patients7 or following implementation of Canadian 
breast cancer guidelines.8
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Clinical practice guidelines may be a useful educa-
tional tool for residents. Helwig reported that residents 
found clinical practice guidelines to be beneficial edu-
cational tools, and residents also thought they improved 
patient care. That study, however, included no data on 
actual patient outcomes.9 The aim of our study was to 
examine the effect of incorporating clinical practice 
guidelines for specific medical conditions and services 
on specific patient-oriented quality of care indicators 
in a family medicine residency practice.

Methods
Setting 

The study was conducted in a fully accredited family 
medicine residency program located in a moderate-
sized Southeastern city. This program has 30 family 
medicine residents, seven full-time-equivalent faculty 
family physicians, and one clinical pharmacist. The 
study protocol was approved by the Internal Review 
Board of the Medical University of South Carolina. 

The residents and faculty provide care for ap-
proximately 10,000 registered patients in a 24,000 
square foot family medicine center that includes 16 
examination rooms, a procedure room, several large 
conference rooms, and faculty and resident offices. 
In general, second-year (PGY-2) residents have direct 
patient care activities 3-4 half days per week, and 
third-year residents (PGY-3) have direct patient care 
activities 4-5 half days per week. On average, PGY-2 
residents have an average of seven patient visits per 
session and PGY-3 residents have an average of 10 
patient visits per year. Approximately 80% of patients 
receive assistance through Medicare or Medicaid. To 
provide greater continuity for patients, residents are 
divided into patient care teams consisting of a PGY-2 
and a PGY-3 resident. 

Patient care sessions are supervised by family medi-
cine faculty physicians with a maximum ratio of four 
residents in patient care activities per one supervising 
faculty member. As per center policy, every patient 
seen by a resident is discussed directly with the faculty 
member prior to the patient being discharged.

Educational Sessions 
For this project, we developed an educational in-

tervention regarding the implementation of clinical 
practice guidelines and the use of quality indicators 
for selected disease states or medical services. The 
specific educational presentations were conducted over 
a 24-month period. All second- and third-year residents 
(10 and 10, respectively) were required to attend and 
participate. 

Based upon importance to family medicine on a 
national basis and the priorities of the funding agency, 
a list of focus areas was developed by the grant inves-
tigators and approved by the residency faculty. The 

following focus areas were selected: (1) oral and dental 
health in primary care medicine, (2) mental health, 
specifically diagnosis and treatment of attention deficit, 
hyperactivity disorder (ADHD) and diagnosis and treat-
ment of depression and anxiety, (3) special populations, 
specifically health care issues in the Latino and African 
American patient population, and (4) appropriate use of 
medications, including the diagnosis and treatment of 
hypertension and antibiotic use outpatient settings, (5) 
geriatrics, including prescription drugs in the elderly 
and the use of advanced directives, (6) compliance 
with measuring glycated hemoglobin (HgbA1C) in 
patients who had diabetes, and (7) preventive services, 
specifically recognition and management of obesity in 
the child and young adult and immunizations.

As a general format (Figure 1), residents completed 
an initial review of the medical records of selected pa-
tients cared for in the family medicine center who either 
were affected by the selected medical condition or were 
eligible for the medical service being provided. Record 
reviews were divided evenly among the residents such 
that each resident reviewed charts within the focus area 
(ie, oral health) but only reviewed records on a subset 
of indicators within the focus area (ie, pediatric oral 
examinations). In addition, all patients were divided 
such that residents reviewed both medical records in 
which they recorded information as well as records in 
which other residents recorded information.

Data regarding demographics of individual patients 
were obtained through computer software associated 
with the clinic’s billing or electronic health record 
system. For the record review, residents were asked to 
extract specific information regarding compliance with 
quality indicators associated with the medical condition 
or service (Table 1). An instructional session preceded 
each chart review to direct the residents regarding col-
lection of the quality indicator data. 

One month after the record review, the residency 
program arranged for presentations to the residents 
about the medical conditions or services listed ear-
lier. These educational sessions were led by dentists, 
pharmacists, geriatricians, family physicians, and 
psychiatrists depending on the medical condition or 
service being discussed. In addition, each focus area 
was divided into two to three smaller, more specific 
subjects focusing on nationally important topics as well 
as those seen commonly in the family medicine patient 
care activities. These sessions included presentation 
of associated clinical practice guidelines and recom-
mended quality indicators (Table 1). Results from the 
initial chart reviews were reviewed, highlighting areas 
of high performance and demonstrating opportunities 
for improvement. These sessions were also presented by 
dentists, pharmacists, geriatricians, family physicians, 
and psychiatrists, depending on the medical condition 
or service being discussed.  
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Focus area: Oral Health
Indicators:
• Oral examination performed in adults?
 • Adults visiting within the past 12 months
   for a general medical exam (n=238)
  - Sample size required=148
  -  Actual number of charts reviewed=186
  -  Baseline rate 68.3%

• Oral cavity examination in patients with
  diabetes?
 • Adults with diabetes visiting within the
   past 12 months (n=400)
  -  Sample size required = 197
  -  Actual number of charts reviewed=202
  -  Baseline rate 33.2%

• Oral examination performed in children?
 • Children less than 12 months old visiting
   for a well-child check within the past 12
   months (n=208)
  -  Sample size required=136
  -  Actual number of charts reviewed=140
  -  Baseline rate 30.0%

Focus area:  Oral Health
Indicators:
• Oral examination performed in adults?
 • Adults visiting within the past 6 months
   for a general medical exam (n=220)
  -  Sample size required=141
  -  Actual number of charts reviewed=146
  -  Follow-up rate 58.2% (P=.0582 versus
    baseline)

• Oral cavity examination in patients with
  diabetes?
 • Adults with diabetes visiting within the
   past 6 months (n=162)
  -  Sample size required=115
  -  Actual number of charts reviewed=120
  -  Follow-up rate 49.2% (P=.0044 versus
    baseline)

• Oral examination performed in children?
 • Children less than 12 months old visiting
   for a well-child check within the past 6
   months (n=92)
  -  Sample size required=75
  -  Actual number of charts reviewed=82
  -  Follow-up rate 72.0% (P<.0001 versus
    baseline)

Educational sessions:
• Oral cancer screening

• Oral health in patients with
  chronic disease (ie,
 diabetes)

• Preventive oral health in 
 the pediatric population

Baseline chart 
review in specific 
focus area

Follow-up chart 
review in specific 
focus area

Figure 1

Flow Chart of Study Methods With Example of Specific Focus Area (Oral Health)

Educational sessions (by dentists, pharmacists, geriatricians, family 
physicians, and psychiatrists) including baseline chart review data

Table 1

Topics of Educational Sessions

General Area
Educational Session Focus 

(Presenter)
Educational Session Focus 

(Presenter)
Educational Session Focus 

(Presenter)

Oral Health Oral Cancer Screening (Dentist)
Oral Health in Patients With 
Chronic Diseases (Dentist)

Preventive Oral Health in the 
Pediatric Population (Dentist)

Mental Health
Attention Deficit Disorder 
(Psychiatrist and family physician)

Depression
(Psychiatrist and family physician)

Anxiety
(Psychiatrist and family physician)

Care of Underserved Populations 
(Latinos and African Americans)

Screening and Prevention for 
Patients Over Age 50 Years
(Family physician) 

Screening and Treatment 
of Diabetes
(Family physician)

Screening and Treatment of Obesity
(Family physician)

Antibiotic Use and Hypertension

Appropriate Treatment of 
Hypertension
(Clinical pharmacist and family 
physician)

Appropriate Use of Antibiotics
(Clinical pharmacist and family 
physician)

Care of the Elderly Population

Medication Use in the Elderly 
(Clinical pharmacist and 
geriatrician)

Living Wills and Durable Health 
Care Power of Attorneys
(Geriatrician)

Preventive Services

Appropriate Use of Vaccines and 
Immunizations
(Family physician)

Obesity in Adults and Children
(Family physician) 
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Six months after the initial chart review, the residents 
completed another review of medical records using 
similar methods as those used in the earlier review. 
Individual patient charts were evenly distributed among 
residents.

Patient Selection
For the record reviews, patients were identified by 

querying the electronic health record (Practice Part-
ner) and the billing system (IDX) for patients with the 
specific medical condition being studied or who were 
eligible for the medical service being provided. A ran-
dom sample of each patient query and specific questions 
to be answered during the chart review were recorded 
on a spreadsheet and given to each resident for review. 
For a patient’s medical record to be eligible for inclu-
sion in the first record review, the patient had to have 
visited the family medicine center within the previous 
12 months and qualify based on the presence of the dis-
ease process being studied and appropriate gender, age, 
and/or race/ethnicity for the specific preventive service. 
In this record system, ethnicity is self-reported. To be 
eligible for the follow-up record review, the patient had 
to have visited the family medicine center within the 
previous 6 months since the first review. 

Statistical Analyses
Sample size calculations were determined for each 

quality indicator in each focus area, so the sample size 
for each record review was different. Specifically, the 
sample size was calculated based on the total popula-
tion eligible for review within the 12-month (baseline) 
or 6-month (follow-up) time period, using a confidence 
level of 95%, a maximum of a 10% margin of error, 
and a 50% response distribution (Roasoft Sample Size 
Calculator, www.raosoft.com/samplesize.html). An 
example of the sample size calculation methods is found 
in Figure 1, and depicts the sample sizes for the focus 
area of oral health. 

All data from the chart reviews were then entered 
into an electronic spreadsheet (Excel). After data en-
try, all chart reviews were monitored for accuracy by 
one investigator, with a verification of data in 5% of 
baseline quality indicators. Descriptive statistics were 
used to characterize and summarize the data obtained. 
A contingency table was used to determine the signifi-
cance of the data with the Fisher’s Exact Test used to 
compare the changes in outcomes between the pre- and 
post- chart reviews. Significance was defined as P<.05 
level of confidence. 

Results
The number of records reviewed for a specific 

medical condition or medical service varied based 
on sample size calculations for the total population 
eligible for review during the specified period of time. 

Post-intervention sample sizes were generally smaller 
since they reflected the patient population seen over the 
6-month period versus the 12-month time period used 
to identify the pre-intervention patient population. 

Based on the comparison between the medical re-
cords, several quality indicators significantly changed 
following the presentations (Table 2). Documentation of 
oral examination in patients with diabetes mellitus and 
pediatric patients, attempts to decrease medications in 
patients with anxiety disorders, and compliance with 
measuring HgbA1C in patients with diabetes mellitus 
significantly increased while the measurement of pros-
tate specific antigen (PSA) and use of medications on 
the Beer’s list in elderly patients decreased. No other 
significant changes occurred after the presentations.

Discussion
In general and consistent with the results noted in 

this study, the effect of an organized approach through 
presentation and discussion of specific quality indica-
tors regarding medical problems frequently encoun-
tered in family medicine had a modest effect on some 
practice behaviors of family medicine residents. Due 
to the broad scope of this intervention with the varying 
medical problems and services being addressed, the 
expectation that all areas would improve simultane-
ously using the described intervention may have been 
unrealistic. Most changes occurred in areas in which 
the residents could focus on a specific population for 
screening (ie, oral examinations for specific popula-
tions, obtaining PSA measurements in men > 50 years, 
and evaluating causes of depression) or decreasing 
medications in patients with an anxiety disorder or in an 
elderly patient. This finding suggests that interventions 
aimed at improving care may work best when focused 
on specific populations of patients. Further, follow-up 
beyond 6 months may be needed for changes in more 
complex parameters to be seen, such as those requiring 
referrals (eg, colonoscopy, mammography, osteoporosis 
screening, and dilated retinal examination), fasting 
blood work that may require a return to clinic (eg, lipid 
profile and blood glucose) or more intensive discussion 
and evaluation (eg, weight loss counseling, evaluation 
of anxiety and ADHD, and obtaining a living will). 

In addition to the didactic sessions, residents received 
reinforcement regarding specific clinical guidelines 
and associated quality indicators indirectly through a 
formal chart review of multiple patients. Despite this 
reinforcement, the interventions of this project obtained 
only modest and inconsistent improvement in patient 
care as demonstrated by our measures of compliance 
with the selected quality indicators. 

Further studies are needed on educational interven-
tions that can increase the effectiveness of residents in 
complying with complex clinical practice guidelines 
and their associated quality indicators. Suggested 
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Table 2

Quality Indicators for the Topics of Educational Sessions

Before After
n % n % P Value

ORAL HEALTH 
Was an oral examination documented in adults > 18 years? 186 68.3 146 58.2 .0582
Any documentation of discussion/examination of oral cavity in chart in adults 
> 18 years with diabetes?

202 33.2 120 49.2 .0044

Was a pediatric oral examination documented? 140 30.0 82 72.0 <.0001
MENTAL HEALTH
Attention Deficit Disorder in Children
Was an evaluation by a parent or teacher performed? 72 43.1 80 56.3 .3915
Did the physician observe behavior consistent with the diagnosis in the 
office?

72 55.6 80 56.3 .9314

Were other causes for the behavior ruled out? 72 37.5 80 37.5 1.0000
Were attempts made to decrease medications? 72 12.5 80 13.8 .8199
Depression in Adults > 18 Years 
Did an evaluation of initial symptoms on follow-up occur? 97 73.2 49 75.5 .7634
Did an evaluation for an increase in severity of symptoms occur? 97 61.9 49 69.4 .3695
Were other causes for the symptoms ruled out? 97 25.8 49 53.1 .0011
Were attempts made to decrease medications? 97 15.5 49 22.4 .2975
Anxiety in Adults > 18 Years 
Did an evaluation of initial symptoms on follow-up occur? 77 66.2 50 77.5 .1680
Were other causes for the symptoms ruled out? 77 50.6 50 45.0 .7167
Were attempts made to decrease anti-anxiety medications? 77 10.4 50 30.0 .0085
CARE OF UNDERSERVED POPULATIONS
Preventive Services
Were either fecal occult blood (in the last 2 years), colonoscopy (in the last 
10 years), or flexible sigmoidoscopy (in the last 5 years) obtained in adults > 
50 years?

85 47.1 64 43.8 .6881

Was a mammogram obtained in women > 50 years? 44 38.6 41 41.5 .7904
Was a bone density study (DEXA) obtained in women > 65 years) 43 4.7 43 7.0 .6449
Was a digital rectal examination performed in men > 50 years? 39 38.5 21 33.3 .6942
Was a prostate specific antigen (PSA) obtained in men > 50 years? 38 60.5 21 19.0 .0022
Type II Diabetes Mellitus in Adults > 18 Years
When was the last HgbA1C obtained in the last 6 months? 80 62.5 64 84.4 .0036
When was the last lipid profile obtained in the last 12 months? 80 77.5 64 79.7 .7510
Was the last recorded blood pressure < 130/80 mmHg? 80 65.0 64 59.4 .4884
Was a dilated retinal examination documented by an ophthalmologist in the 
last 12 months?

80 21.3 64 32.8 .0773

Overweight/Obese in Adults > 18 Years
Was a BMI recorded? 84 9.5 65 4.6 .2313
Did the patient receive weight loss counseling? 84 31.0 65 35.4 .5679
Has a lipid profile been obtained during the past 12 months? 84 58.3 65 72.3 .0772
Has a fasting glucose level been obtained in the past 12 months? 84 53.6 65 64.6 .1099
ANTIBIOTIC USE
Was an antibiotic used in the treatment of acute bronchitis? 60 41.7 40 37.5 .6769
Was a bronchodilator used in the treatment of acute bronchitis? 60 80.0 40 62.5 .0534
CARE OF THE ELDERLY POPULATION
Are any medications present on the Beer’s list prescribed? 100 24.0 40 6.7 .0317
Does the patient have a living will? 130 3.1 75 4.7 .4674
PREVENTIVE SERVICES
Has the patient ever had a pneumococcal vaccination? 207 44.0 119 40.3 .524
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methods have included making guidelines easy to ac-
cess and understand, instituting a peer-review process, 
offering immediate reminders and feedback, stabilizing 
guidelines, and educating providers about the use of 
clinical practice guidelines.11

In general, clinical practice guidelines are not always 
widely accepted by individual physicians and applied 
to their patients.12 Suggested limitations regarding 
the implementation of guidelines include incorrect or 
inappropriate for a specific patient; influence of the 
opinions, clinical experience, and composition of the 
development group; and the possible incongruence of 
patient needs and patient desires. The methods used in 
the development, dissemination, and implementation 
appear to be as important as the content of the guide-
lines in achieving a successful alteration in clinical 
practice.13

Limitations 
Limitations of this study include small sample size 

for several quality indicators and residents perform-
ing reviews of medical records they created. Since the 
patient population in this study included only those 
individuals seen in the family medicine center during 
the last 2 years and who met the criteria being studied 
(eg, women over the age of 50 years), the number of 
subjects available for specific conditions was limited. 
In addition, the issue being addressed in the record 
review could have been present or completed but not 
documented in a way that records reviewers found it. 
The differences in improvement with quality indicators 
may reflect other resources available to residents during 
patient care activities, such as reminders or templates as 
provided through the electronic health record or recom-
mendations of individual supervising physicians, rather 
than the educational program we implemented.

Conclusions
The effect of an organized approach through presen-

tation and record review of specific quality indicators 
regarding medical problems frequently encountered in 
family medicine had a modest and inconsistent effect 
on the practice behaviors of family medicine residents. 
Other interventions may be necessary to increase 

compliance with clinical practice guidelines or other 
methods developed to increase effectiveness of care 
provided as indicated by improved compliance with 
quality indicators.
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