
Evidence-based Management of
Resident-performed Cataract Surgery:
An Investigation of Compliance with a Preferred
Practice Pattern

Elizabeth S. Niemiec, BA,1,2,3 Kent L. Anderson, MD, PhD,4 Ingrid U. Scott, MD, MPH,5

Paul B. Greenberg, MD1,2,3

Purpose: To evaluate compliance with the American Academy of Ophthalmology (AAO) Cataract in the Adult
Eye Preferred Practice Pattern (PPP) in a resident ophthalmology clinic.

Design: Retrospective chart review.
Participants: All patients undergoing first-eye cataract surgery by ophthalmology residents with attending

supervision at a Veterans Affairs Medical Center between January 1, 2006, and July 31, 2007.
Methods: Electronic medical records (EMRs) were reviewed for compliance with the AAO Cataract in the

Adult Eye PPP.
Main Outcome Measures: Frequency of resident compliance with all 39 elements of the AAO Cataract in

the Adult Eye PPP.
Results: A total of 129 patients met the inclusion criteria. The mean compliance with the PPP was 81%, with

62% of the elements having 90% or greater compliance. Compliance was below the mean for those PPP
elements requiring patient input or assessment, including 0% for considering patient preference in the determi-
nation of anesthesia management, 73% for patient assessment of preoperative functional status, and 66% for
patient assessment of postoperative vision.

Conclusions: Compliance with the AAO Cataract in the Adult Eye PPP in this resident ophthalmology clinic
can be improved by increasing the documentation of patient input about their visual function both preoperatively
and postoperatively. Further study of compliance with evidence-based guidelines is needed in ophthalmology,
particularly in teaching hospitals where new providers are developing their approach to care.
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Given the impact of cataracts and cataract surgery on the
functional status of the elderly US population and on Medi-
care expenditure, it is important to assess the quality of care
provided to patients undergoing cataract surgery.1–8 By
using scientific data interpreted by panels of physicians, the
American Academy of Ophthalmology (AAO) has devel-
oped evidence-based guidelines—called Preferred Practice
Patterns (PPP)—identifying characteristics and compo-
nents of quality eye care.9 AAO Cataract in the Adult Eye
evidence-based clinical guidelines such as the AAO PPP are
important tools for improving health care outcomes and
ensuring the quality of care delivered.10–12

However, challenges can arise when putting evidence-
based medicine (EBM) into practice.13–16 One study found
that less than 55% of US adults receive care consistent with
current evidence-based recommendations and that quality
varied substantially among the 30 conditions evaluated.17

Age-related cataract was reported to be the treated condition
in greatest compliance (79%) with EBM recommenda-
tions.17 There have been no studies evaluating compliance

with all the primary elements of a PPP (e.g., from preoper-
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ative care to postoperative follow-up) on the management of
patients undergoing cataract surgery. However, several re-
ports suggest that compliance with AAO PPP guidelines
varies greatly.18–23 One study focused on the preoperative
evaluation of patients undergoing cataract surgery and re-
ported compliance rates of 83% to 100% with PPP ele-
ments.18 In other studies of glaucoma and diabetic retinop-
athy, compliance with individual PPP elements ranged from
1% to 100%.19–23

Compliance with EBM guidelines, such as the AAO
PPP, is especially important in a resident clinic where there
is an opportunity to improve both patient care and the
quality of clinical education received by the residents. Few
studies have examined adherence to EBM guidelines in a
residency training program, and none have examined cata-
ract surgery in a resident clinic.24–28 The literature on
resident education and EBM emphasizes surveying resident
knowledge of EBM after implementation of EBM curricula
(e.g., surveys asking residents and faculty if they thought
the addition of EBM to the curricula had improved patient

care, soliciting written resident self-assessments, and ad-
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ministering examinations that evaluate resident knowledge
of EBM), rather than analyzing its integration into patient
care.24–28

With the goal of improving patient care and resident
education, this study aims to evaluate compliance with the
AAO Cataract in the Adult Eye PPP in a resident ophthal-
mology clinic.

Materials and Methods

The study protocol was approved by the Providence Veterans
Affairs Medical Center (PVAMC) Institutional Review Board. The
study population included all patients undergoing first-eye cataract
surgery by ophthalmology residents with attending supervision at
the PVAMC between January 1, 2006, and July 31, 2007. Patients
undergoing cataract surgery in their second eye were excluded.
The electronic medical records (EMRs) of all patients who met
inclusion criteria were reviewed using the Computerized Patient
Record System (CPRS). The CPRS is the medical record compo-
nent of Veterans Health Information Systems and Technology
Architecture, the computerized health information system used by
all Veterans Affairs (VA) hospitals (United States Department of
Veterans Affairs, Washington, DC).29–32 A checklist based on
Appendix 1 (Summary of Major Recommendations for Care) from
the AAO Cataract in the Adult Eye PPP was completed for all
study patients (Table 1).9 Each of the 39 guidelines was considered
fulfilled only if performed and documented in the EMR by the
ophthalmology service, with the exception of best-corrected pre-
operative visual acuity and postoperative refraction, both of which
are performed by the optometry service at our facility. Data re-
garding compliance with each guideline of the PPP are reported as
simple proportions.

The AAO panel rates each of the PPP elements according to 2
criteria: importance to the care process and strength of evidence.
The former criterion is divided into 3 levels from level A, defined
as “most important,” to level C, defined as “relevant but not
critical.”9 The latter criterion is also divided into 3 levels from
level I based on at least 1 randomized controlled trial to level III
obtained from descriptive studies, case reports, or reports of expert
committees/organizations.9 All 39 elements in the AAO Cataract
in the Adult Eye PPP are considered to be level A, except assessing
the relevant aspects of the patient’s mental and physical status
preoperatively, which is level B. None of the 39 elements are
supported by level I evidence. Three elements are supported by
level II evidence: documenting patient and surgeon preferences,
respectively, in determining type of anesthesia and using a 0.5%
solution of povidone iodine in the conjunctival cul de sac before
surgery. The remaining 36 elements are supported by level III
evidence.

Results

Of the 214 cataract surgeries performed at the PVAMC between
January 1, 2006, and July 31, 2007, 129 met study inclusion
criteria. The remaining 85 surgeries were second-eye cataract
extractions. The checklist results are included in Table 1.

Diagnosis

Each of the 129 study patients had decreased visual acuity preop-
eratively in the eye that underwent cataract surgery. Nine of the

129 patients were excluded from analysis of elements requiring
patient evaluation of visual function, because the primary reason
for performing surgery in these 9 patients was visualization of
retinal pathology. The PPP recommends that “the patient should be
asked specifically about near and distance vision under varied
lighting conditions for activities that the patient views as impor-
tant,” because preoperative visual acuity is not a good predictor of
functional improvement after surgery. Seventy-one of 120 records
(59%) documented difficulty with a particular activity requiring
either near or distance vision under patient-specified lighting. The
remaining 49 charts included documentation of decreased visual
acuity but did not document vision-related difficulty performing a
particular activity under patient-specified lighting.

Patient History

Current medications and pertinent medical conditions were re-
corded in 100% of the 129 records. In 22 cases (17%), relevant
aspects of the patient’s physical and mental status were not as-
sessed fully. This included omitting active mental illness accom-
panied by anxiety from the psychiatric section in the review of
systems and stating the intent to consult another physician but
ultimately failing to request the consult. With respect to recording
patient assessment of functional status, 87 of 120 charts (73%)
documented patient self-reported difficulty with 1 or more activi-
ties of daily living (ADLs), such as driving, reading, or making out
faces.

Ophthalmic Evaluation

The preoperative evaluation, including best-corrected visual acu-
ity, was documented in 100% of the records. Documented com-
pliance with other components of the ophthalmic examination
included ocular alignment and motility in 91% of cases; pupillary
function in 98% cases; intraocular pressure (IOP) in 86% of cases;
examination of the external eye in 99% of cases; and slit-lamp
biomicroscopy in 99% of cases. A dilated funduscopic evaluation
was documented preoperatively in 100% of patients.

Surgical Management

In regard to the 87 patients (73%) for whom the EMRs docu-
mented vision-related functional problems, the surgeon indica-
ted the decision to perform cataract surgery was based on best-
corrected vision not meeting the patient’s needs. From the remaining 33
records (27%), it was not possible to determine whether the deci-
sion to perform cataract surgery was based on visual function that
failed to meet the patient’s needs. In 120 of the 129 charts (93%),
preoperative evaluation documented that the cataract was the pri-
mary cause of poor visual acuity and that surgery to remove the
opacity was expected to improve best-corrected vision. For the
remaining 9 patients (7%), the indication for cataract extraction
was documented to be better visualization and management of
posterior segment conditions.

Explanation to the patient of preoperative and postoperative
plans, including the need to fast before surgery and the need for
transportation after surgery, was documented in 100% of records.
Determination of anesthesia management did not include a specific
reference to the preferences of the patient in any of the cases. The
preference of the surgeon was indicated by the type of anesthesia
listed by the surgeon in the preoperative plan. Compliance with
other aspects of surgical management included examination of the
patient preoperatively with accurate documentation of symptoms,
findings, diagnosis, and indications for treatment in 100% of cases;

solicitation of informed consent after discussion of anticipated
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refractive outcome, surgical experience, and risks of surgery in
100% of cases; and formulation of surgical plan, including selec-
tion of an appropriate intraocular lens in 100% of cases. Although

Table 1. Compliance with the 39 Elements of the

Elements

Diagnosis
1 Decreased visual acuity
2 Problems with distance/near vision under varied lighting for act

as important*†

Patient History
3 Pertinent medical conditions
4 Medications currently used
5 Assessment of relevant aspects of patient’s mental and physical
6 Patient assessment of functional status†

Ophthalmic Evaluation
7 Best-corrected visual acuity
8 Examination of ocular alignment and motility
9 Assessment of pupillary function

10 Intraocular pressure measured
11 Examination of external eye
12 Slit-lamp biomicroscopy of the anterior segment
13 Dilated examination of the lens, macula, peripheral retina, optic

Surgical Management
14 Decision to perform surgery based on current corrected vision n
15 Surgery provides a reasonable likelihood of improved vision
16 Postoperative plan formulated and provided to the patient or su
17 Decisions about anesthesia management included the patient’s p
18 Decisions about anesthesia management included the surgeon’s
19 Surgeon examined patient preoperatively and accurately docume

and indications for treatment
20 Surgeon obtained informed consent from patient (or surrogate)

refractive outcome, surgical experience, and risks of surgery
21 Surgical plan formulated, including selection of an appropriate i
22 5% solution of povidone iodine was used in the conjunctival cu

Postoperative Follow-up
23 Follow-up examination performed within 48 hours of surgery for

or signs or symptoms of possible complications†

24 Follow-up examination performed within 24 hours of surgery for
monocular, glaucoma, or glaucoma suspect patients or patient
complications†

25 Subsequent visits scheduled depending on the size and configuratio
cut or remove sutures, and refraction, visual function, and medic

26 Follow-up care included measurement of visual function
27 Follow-up care included slit-lamp biomicroscopy
28 Follow-up care included counseling or education for the patient
29 Follow-up included the development and discussion of a manage
30 First follow-up examination included measurement of IOP
31 Second follow-up examination included measurement of IOP
32 Patient questioned about medication use during first postoperati
33 Patient questioned about new symptoms during first postoperativ
34 Patient asked to self-assess vision during first postoperative exam
35 Patient questioned about medication use during second postoper
36 Patient questioned about new symptoms during second postoper
37 Patient asked to self-assess vision during second postoperative ex
38 Final refractive examination performed to provide an accurate p

optimize patient’s visual function‡

39 Patients experiencing functionally limiting postoperative visual
vision rehabilitation and social services†

IOP � intraocular pressure.
*We considered this recommendation fulfilled if the physician recorded
because the activity inherently requires either near or distance vision.
†For recommendations 2, 6, 14, 23, 24, and 39, n � 120, 120, 120, 97, 3
‡This recommendation was considered fulfilled if refraction was performed
in the second eye.
application of a 5% solution of povidone iodine to the conjunctival
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cul de sac is part of the routine preoperative protocol at our facility
(PVAMC), this was not specifically documented in any of the
charts; the phrase “prepped and draped in the usual sterile fashion”
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Postoperative Follow-up

The scheduling of postoperative visits generally met the recom-
mendations of the PPP. All patients were examined by the oper-
ating resident the morning after surgery, with one exception. One
patient with a posterior capsule tear was not seen until 2 days
postoperatively; no explanation was provided in the chart. Subse-
quent postoperative visits were scheduled and examinations were
performed depending on the need to cut or remove sutures, the
refraction, the visual function, and the medical condition of the
eye, with 2 exceptions. One chart included a recommendation after
a visit 7 days postoperatively that the patient follow-up in 1 month;
the patient was subsequently lost to follow-up with no documen-
tation of missed appointments in the record. Another chart in-
cluded a recommendation after a visit 1 day postoperatively that
the patient follow-up in 1 week. The patient did not return until 2
months later, with no documentation of missed appointments in the
record.

Compliance with other aspects of postoperative care included
measurement of visual function and slit-lamp biomicroscopy in
100% of cases. Follow-up care included the development and
discussion of a management plan and counseling or education for
the patient or patient’s caretaker in 127 of the 129 cases (98%).
The 2 exceptions involved patients who did not have power of
informed consent; although the records of these patients document
the presence of legal guardians for the preoperative care, including
informed consent, they did not specifically document the presence
of a proxy during the postoperative education and planning dis-
cussions. The IOP measurement during the first postoperative
examination was not recorded in 6 charts, but IOP was recorded
100% of the time during the second postoperative visit.

A significant proportion of patients were not questioned post-
operatively about medications, symptoms, and visual function.
During the first postoperative examination, the interim history
included use of postoperative medications in 15% of cases, ques-
tioning about new symptoms in 73% of cases, and self-assessment
of vision in 14% of cases. During the second postoperative exam-
ination, the interim history included use of postoperative medica-
tions in 57% of cases, questioning about new symptoms in 78% of
cases, and self-assessment of vision in 66% of cases.

Thirty patients (23%) did not have a postoperative refraction,
which is usually performed by the optometry service at our facility
(Table 1). In 16 of these charts, an explanation for delaying the
referral to optometry was present; in 11 of the charts (9% of the
total patient population), a referral for refraction was not men-
tioned; in 3 cases, the chart indicated a referral, but the patient had
not yet seen optometry at the time the study was performed. Seven
patients who experienced functionally limiting postoperative vi-
sual impairment had preexisting disease, including optic neurop-
athy (1), diabetic retinopathy (4), macular degeneration (1), and
Fuchs’ dystrophy (1); one patient was already involved with the
VA low vision program, 2 patients were referred to the low vision
program, and 4 patients were not referred for rehabilitation or
social services.

Discussion

The ultimate goal of educating residents using EBM curric-
ula is to improve patient outcomes by increasing adherence
to EBM guidelines. The present study’s purpose was to
assess adherence to the AAO PPP for Cataract in the Adult
Eye guidelines in patients undergoing cataract surgery in a

resident ophthalmology clinic.
What is a reasonable compliance target? The Community
Quality Index Study, which evaluated physician perfor-
mance on indicators for quality of care for 30 conditions,
reported 79% compliance during the treatment of senile
cataract.17 We reasoned that because a residency program is
tasked with the dual goals of improving patient care and
educating residents, the standard should be higher. Thus, we
chose a compliance target of 90% or greater for the 39
guidelines included in the AAO PPP for Cataract in the
Adult Eye. This target is achievable; the National Commit-
tee for Quality Assurance decided to stop reporting on the
percentage of patients with myocardial infarction who re-
ceive beta-blockers after hospital discharge because na-
tional compliance is close to 100%, with providers ranked in
the bottom tenth percentile meeting the measure more than
90% of the time.33

The mean compliance with each of the 39 individual
elements of the PPP for Cataract in the Adult Eye was 81%,
with 62% of the elements having 90% or greater compli-
ance. This result compares favorably with a previous study
evaluating the quality of preoperative documentation in
1139 patients undergoing cataract surgery at 10 sites, which
found that conformance with 4 PPP elements ranged from
84% to 100% using “acceptable” documentation criteria and
44% to 83% with more stringent “ideal” documentation
criteria.18

In the preoperative assessment (Diagnosis, Patient His-
tory, and Ophthalmic Evaluation), 4 of the 13 PPP guide-
lines showed adherence of less than 90%, including preop-
erative measurement of IOP, assessment of relevant aspects
of the patient’s mental and physical status, patient-reported
problems with near and distance vision under varied light-
ing conditions, and the patient’s assessment of functional
status. Surgeons must be aware of preexisting elevations of
IOP because this affects the management of the cataract,
such as obtaining preoperative visual fields or adding a
glaucoma medication postoperatively to cover an IOP spike.
The assessment of mental and physical status is imperative:
Impaired cognitive function might require a surrogate deci-
sion maker34; patients with conditions such as severe
chronic obstructive pulmonary disease or kyphosis might
require special accommodations for cataract surgery if they
are unable to lie flat.35 Questioning the patient about prob-
lems with vision under varied lighting is essential to eval-
uation for cataract surgery, because people with relatively
good Snellen acuity measured under dim lighting may have
significant cataract-related visual disability caused by glare
when challenged by bright lighting.36 Similarly, patient
assessment of vision-related function is an essential part of
cataract patient care, because postoperative functional im-
provement is not well correlated with preoperative visual
acuity.37 In the absence of documented patient reference to
difficulty performing ADLs, it is not clear that cataract
surgery may result in vision that better meets the patient’s
needs, which is the primary indication for surgery outlined
by the PPP.9 The finding that 73% of preoperative records
documented specific activities that patients found difficult
compares favorably to an earlier study, which found that
68% of charts documented “a specific functional problem or

deficit (e.g., driving or reading) in the preoperative evalua-
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tion.”18 The remaining 27% of charts documented de-
creased visual acuity but did not record a specific handicap
caused by that decreased acuity. In these cases, one can
presume that the cataract surgery was performed because of
decreased visual acuity; the retrospective nature of this
study precludes determination of what, if any, impact this
diminished visual acuity had on the patient’s ADLs.

The majority of the recommendations of the PPP for
surgical management had high adherence rates at our facil-
ity (PVAMC) including indicating surgeon preference for
anesthesia type, which is 1 of 3 PPP elements supported by
level II evidence, solicitation of informed consent after
discussion of anticipated refractive outcome, surgical expe-
rience and risks of surgery, and providing preoperative and
postoperative plans to the patient. Three of the 9 PPP
elements for surgical management had adherence rates of
less than 90%: recording that surgery was to be performed
because of current corrected vision not meeting patient
needs; specific references to patient anesthesia preference;
and use of povidone iodine when prepping patients for
surgery. The latter 2 elements, both of which had 0%
compliance, are especially significant because they are sup-
ported by level II evidence. Although povidone iodine is
routinely placed in the conjunctival cul de sac before cata-
ract surgery at our facility, this was not specifically docu-
mented. Documenting the use of povidone iodine is espe-
cially significant because this is an important EBM
guideline in the prevention of postoperative endophthalmi-
tis,38 and evidence supporting the use of povidone iodine is
given a level A II rating in the PPP. To improve compliance
with this PPP element, attending and resident physicians
can be educated on the importance of specifically mention-
ing the use of povidone iodine in the operative note. The
absence of specific reference to povidone iodine in the
surgical note was considered noncompliant, because this
study was designed to measure documented compliance
with the PPP elements, and we were evaluating a residency
training program that should be held to high standards.

In the postoperative follow-up, there was 90% or greater
adherence to 9 of 17 guidelines, especially those concerned
with the timing and frequency of postoperative follow-up
examinations. Unlike during the preoperative assessment,
postoperative IOP was recorded for 100% of patients by the
time of the second follow-up examination. Because of the
retrospective nature of this study, it was not possible to
determine whether the difference in compliance with re-
cording IOP preoperatively versus postoperatively is due to
omission of a measurement that was taken or whether
preoperative IOP was in fact measured in only 86% of
cases. Eight of the 17 postoperative guidelines showed
adherence of less than 90%, including recommendations to
elicit patient input on compliance with medications, symp-
toms, and visual function at each postoperative follow-up
visit. The PPP for Cataract in the Adult Eye emphasizes
soliciting and recording patient input every step of the way,
from diagnosis to recovery, and this is the area in which
surgeons were less compliant most frequently. Careful
questioning about medication is important to assess patient
compliance with the doctor’s instructions and should be

documented. When a reference to a patient statement about
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postoperative symptoms was made (74% of the time at the
first postoperative visit and 79% of the time at the second),
it was typically “no complaints,” “no discomfort,” or “de-
nies pain.” Patient self-assessment of visual function post-
operatively is essential to determining the progression of
recovery and the ultimate success of the surgery.

Limitations

This study has several limitations, most of which are related
to its retrospective nature. Medical records are created pri-
marily as tools for patient care and do not serve as ideal
research tools, because data are not recorded systematically
for research purposes.39 Chart abstractions have been shown
to be incomplete and do not reflect everything that occurred
during the patient–doctor interaction.40,41 Our study con-
firms this because the application of povidone iodine to the
conjunctival cul de sac was not recorded in any of the
medical records studied but is known to be common prac-
tice at the PVAMC. It is also possible that compliance with
guidelines was documented but not abstracted by the data
collector. This is unlikely, considering that cross-checking
was used. In addition, the findings of this study may not be
applicable to VA hospitals without ophthalmology resi-
dency training programs and to teaching hospitals outside
the VA system. Institutional review board approval of this
study was contingent on the use of deidentified data to
protect the privacy of the physicians and patients. Thus, it
was not possible to ascertain whether certain physicians
were less compliant than others. In addition, it is unclear
whether improved compliance to the AAO PPP will neces-
sarily result in improved care for patients undergoing cata-
ract surgery. Finally, the PPP is written as a guideline for
patterns of practice, not as guidance for the care of an
individual patient.9

The presence of an EMR system was integral to performing
this study and may facilitate the prompt implementation of the
study findings to daily practice. The VA Healthcare System
began implementation of the CPRS EMR system in 1983 and
completed the project in 2002.31 Similar to other EMR sys-
tems, the CPRS provides the “potential to rapidly convert
observations to wide scale interventions.”31 In addition to
resident and attending education, changes to EMR templates
used in the clinic and operating room can be made and rapidly
incorporated into the daily record keeping of healthcare pro-
viders. In this case, modifications can be made to the EMR
templates to encourage increased adherence to the PPP for
Cataract in the Adult Eye guidelines evaluated herein, with
special attention to the 15 elements demonstrating less than
90% compliance. This creates a system of evidence-based
management13 whereby the effect of the template changes and
efforts at physician education can be assessed on an annual
basis to monitor compliance with the PPP.

Further study of EBM is needed in ophthalmology, par-
ticularly in teaching hospitals where new providers are
developing their approach to care. The US VA Healthcare
System provides an ideal evidence-based management lab-
oratory for such study because the use of EMR allows for
rapid reassessment and rapid deployment of modifications

to practice patterns.



Niemiec et al � Evidence-based Management of Resident-performed Cataract Surgery
References

1. Eye Diseases Prevalence Research Group. Causes and preva-
lence of visual impairment among adults in the United States.
Arch Ophthalmol 2004;122:477–85.

2. Eye Diseases Prevalence Research Group. Prevalence of cat-
aract and pseudophakia/aphakia among adults in the United
States. Arch Ophthalmol 2004;122:487–94.

3. Mangione CM, Phillips RS, Lawrence MG, et al. Improved
visual function and attenuation of declines in health-related
quality of life after cataract extraction. Arch Ophthalmol
1994;112:1419–25.

4. Steinberg EP, Tielsch JM, Schein OD, et al. National study of
cataract surgery outcomes: variation in 4-month postoperative
outcomes as reflected in multiple outcome measures. Ophthal-
mology 1994;101:1131–41.

5. Uusitalo RJ, Tarkkanen A. Outcomes of small incision cata-
ract surgery. J Cataract Refract Surg 1998;24:212–21.

6. Harwood RH, Foss AJ, Osborn F, et al. Falls and health status
in elderly women following first eye cataract surgery: a ran-
domised controlled trial. Br J Ophthalmol 2005;89:53–9.

7. Owsley C, McGwin G Jr, Sloane M, et al. Impact of cataract
surgery on motor vehicle crash involvement by older adults.
JAMA 2002;288;841–9.

8. Centers for Medicare and Medicaid Services. Top 200 Level 1
Current Procedural Terminology (CPT) Codes: CY 2006
Ranked by Charges. Available at: http://www.cms.hhs.gov/
MedicareFeeforSvcPartsAB/Downloads/Level1CHARG06.pdf?
agree�yes&next�Accept. Accessed November 4, 2008.

9. American Academy of Ophthalmology Cataract and Anterior
Segment Panel. Preferred Practice Pattern. Cataract in the
Adult Eye. San Francisco, CA: American Academy of
Ophthalmology; 2006:34–38. Available at: http://one.aao.org/
CE/PracticeGuidelines/PPP.aspx. Accessed November 4,
2008.

10. Iliadis EA, Klein LW, Vandenberg BJ, et al. Clinical practice
guidelines in unstable angina improve clinical outcomes by
assuring early intensive medical treatment. J Am Coll Cardiol
1999;34:1689–95.

11. Lesho EP, Myers CP, Ott M, et al. Do clinical practice
guidelines improve processes or outcomes in primary care?
Mil Med 2005;170:243–6.

12. Vasaiwala S, Nolan E, Ramanath VS, et al. A quality guar-
antee in acute coronary syndromes: the American College of
Cardiology’s Guidelines Applied in Practice program taken
real-time. Am Heart J 2007;153:16–21.

13. Shortell SM, Rundall TG, Hsu J. Improving patient care by
linking evidence-based medicine and evidence-based manage-
ment. JAMA 2007;298:673–6.

14. Chaillet N, Dubè E, Dugas M, et al. Evidence-based strategies
for implementing guidelines in obstetrics: a systematic review.
Obstet Gynecol 2006;108:1234–45.

15. Blomkalns AL, Roe MT, Peterson ED, et al. Guideline im-
plementation research: exploring the gap between evidence
and practice in the CRUSADE Quality Improvement Initia-
tive. Acad Emerg Med 2007;14:949–54.

16. Fonarow GC, Yancy CW, Albert NM, et al. Improving the use
of evidence-based heart failure therapies in the outpatient
setting: the IMPROVE HF performance improvement regis-
try. Am Heart J 2007;154:12–38.

17. McGlynn EA, Asch SM, Adams J, et al. The quality of
healthcare delivered to adults in the United States. N Engl

J Med 2003;348:2635–45.
18. Lee PP, Hilborne L, McDonald L, et al. Documentation pat-
terns before cataract surgery at ten academic centers. Ophthal-
mology 1996;103:1179–83.

19. Albrecht KG, Lee PP. Conformance with preferred practice
patterns in caring for patients with glaucoma. Ophthalmology
1994;101:1668–71.

20. Hertzog LH, Albrecht KG, LaBree L, Lee PP. Glaucoma care
and conformance with preferred practice patterns: examina-
tion of the private, community-based ophthalmologist. Oph-
thalmology 1996;103:1009–13.

21. Fremont AM, Lee PP, Mangione CM, et al. Patterns of care
for open-angle glaucoma in managed care. Arch Ophthalmol
2003;121:777–83.

22. Quigley HA, Friedman DS, Hahn SR. Evaluation of practice
patterns for the care of open-angle glaucoma compared with
claims data: the Glaucoma Adherence and Persistency Study.
Ophthalmology 2007;114:1599–606.

23. Hall-Moller J, Albrecht K, Lee P. Conformance with the
preferred practice pattern for diabetic eye care. Retina 1998;
18:160–3.

24. Edwards KS, Woolf PK, Hetzler T. Pediatric residents as
learners and teachers of evidence-based medicine. Acad Med
2002;77:748.

25. Toedter LJ, Thompson LL, Rohatgi C. Training surgeons to
do evidence-based surgery: a collaborative approach. J Am
Coll Surg 2004;199:293–9.

26. Nicholson LJ, Shieh LY. Teaching evidence-based medicine
on a busy hospitalist service: residents rate a pilot curriculum.
Acad Med 2005;80:607–9.

27. Stark R, Helenius IM, Schimming LM, et al. Real-time EBM:
from bed board to keyboard and back. J Gen Intern Med
2007;22:1656–60.

28. Dinkevich E, Markinson A, Ahsan S, Lawrence B. Effect of a
brief intervention on evidence-based medicine skills of pedi-
atric residents. BMC Med Educ [serial online] 2006;6:1.
Available at: http://www.biomedcentral.com/1472-6920/6/1.
Accessed November 4, 2008.

29. United States Department of Veterans Affairs. VHA Office of
Information. VistA/CPRS Demo Site. 2004. Available at:
http://www1.va.gov/CPRSdemo. Accessed November 4, 2008.

30. Brown SH, Lincoln MJ, Groen PJ, Kolodner RM. VistA-U.S.
Department of Veterans Affairs national-scale HIS. Int J Med
Inform 2003;69:135–56.

31. Justice AC, Erdos J, Brandt C, et al. The Veterans Affairs
Healthcare System: a unique laboratory for observational and
interventional research. Med Care 2006;44(suppl):S7–12.

32. Fletcher RD, Dayhoff RE, Wu CM, et al. Computerized med-
ical records in the Department of Veterans Affairs. Cancer
2001;91(suppl):1603–6.

33. Lee TH. Eulogy for a quality measure. N Engl J Med 2007;
357:1175–7.

34. Mantravadi AV, Sheth BP, Gonnering RS, Covert DJ. Accu-
racy of surrogate decision making in elective surgery. J Cat-
aract Refract Surg 2007;33:2091–7.

35. Ang GS, Ong JM, Eke T. Face-to-face seated positioning for
phacoemulsification in patients unable to lie flat for cataract
surgery. Am J Ophthalmol 2006;141:1151–2.

36. Pfoff DS, Werner JS. Effect of cataract surgery on contrast
sensitivity and glare in patients with 20/50 or better Snellen
acuity. J Cataract Refract Surg 1994;20:620–5.

37. Schein OD, Steinberg EP, Cassard SD, et al. Predictors of
outcome in patients who underwent cataract surgery. Ophthal-
mology 1995;102:817–23.

38. Ciulla TA, Starr MB, Masket S. Bacterial endophthalmitis
prophylaxis for cataract surgery: an evidence-based update.

Ophthalmology 2002;109:13–24.

683

http://www.cms.hhs.gov/MedicareFeeforSvcPartsAB/Downloads/Level1CHARG06.pdf?agree=yes%26next=Accept
http://www.cms.hhs.gov/MedicareFeeforSvcPartsAB/Downloads/Level1CHARG06.pdf?agree=yes%26next=Accept
http://www.cms.hhs.gov/MedicareFeeforSvcPartsAB/Downloads/Level1CHARG06.pdf?agree=yes%26next=Accept
http://one.aao.org/CE/PracticeGuidelines/PPP.aspx
http://one.aao.org/CE/PracticeGuidelines/PPP.aspx
http://www.biomedcentral.com/1472-6920/6/1
http://www1.va.gov/CPRSdemo


Ophthalmology Volume 116, Number 4, April 2009
39. Jansen AC, van Aalst-Cohen ES, Hutten BA, et al. Guidelines
were developed for data collection from medical records for
use in retrospective analyses. J Clin Epidemiol 2005;58:
269 –74.

40. Luck J, Peabody JW, Dresselhaus TR, et al. How well does

chart abstraction measure quality? A prospective comparison

Atlanta, Georgia, November 2008.

684
of standardized patients with the medical record. Am J Med
2000;108:642–9.

41. Conroy MB, Majchrzak NE, Silverman CB, et al. Measuring
provider adherence to tobacco treatment guidelines: a com-
parison of electronic medical record review, patient survey,

and provider survey. Nicotine Tob Res 2005;7(suppl):S35–43.
Footnotes and Financial Disclosures
Originally received: May 20, 2008.
Final revision: November 14, 2008.
Accepted: November 14, 2008.
Available online: February 13, 2009. Manuscript no. 2008-617.
1 Ophthalmology Section, VA Medical Center, Providence, Rhode Island.
2 Division of Ophthalmology, Warren Alpert Medical School of Brown
University, Providence, Rhode Island.
3 Division of Ophthalmology, Rhode Island Hospital, Providence, Rhode
Island.
4 Department of Ophthalmology, The University of Texas Health Science
Center at San Antonio, San Antonio, Texas.
5 Departments of Ophthalmology and Public Health Sciences, Penn State
College of Medicine, Penn State Hershey Eye Center, Hershey, Pennsylvania.

Presented at the American Academy of Ophthalmology Annual Meeting,
Financial Disclosure(s):
The author(s) have no proprietary or commercial interest in any materials
discussed in this article.

Supported by the Summer Research Assistantship Program of the Warren
Alpert Medical School of Brown University, Providence, Rhode Island and
the Division of Ophthalmology, Rhode Island Hospital, Providence, Rhode
Island. The funding organizations had no role in the design or conduct of
this research.

Disclaimer: The views expressed in this article are those of the authors and
do not necessarily reflect the position or policy of the Department of
Veterans Affairs.

Correspondence:
Paul B. Greenberg, MD, Ophthalmology Section, VA Medical Center, 830
Chalkstone Ave., Providence, RI 02908-4799. E-mail: paul_greenberg@

brown.edu.

mailto:paul_greenberg@brown.edu
mailto:paul_greenberg@brown.edu

	Evidence-based Management of Resident-performed Cataract Surgery
	Materials and Methods
	Results
	Diagnosis
	Patient History
	Ophthalmic Evaluation
	Surgical Management
	Postoperative Follow-up

	Discussion
	Limitations

	References
	Footnotes and Financial Disclosures


