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BACKGROUND: The Veterans Health Administration
(VHA) is a leader in developing computerized clinical
reminders (CCRs). Primary care physicians’ (PCPs)
evaluation of VHA CCRs could influence their future
development and use within and outside the VHA.

OBJECTIVE: Survey PCPs about usefulness and us-
ability of VHA CCRs.

DESIGN AND PARTICIPANTS: In a national survey,
VHA PCPs rated on a 7-point scale usefulness and
usability of VHA CCRs, and standardized scales (0-100)
were constructed. A hierarchical linear mixed (HLM)
model predicted physician- and facility-level variables
associated with more positive global assessment of
CCRs.

RESULTS: Four hundred sixty-one PCPs participated
(response rate, 69%). Scale Cronbach’s alpha ranged
from 0.62 to 0.82. Perceptions of VHA CCRs were pri-
marily in the midrange, where higher ratings indicate
more favorable attitudes (weighted standardized median,
IQR): global assessment (50, 28-61), clinical/situational
specificity (29, 17-42), integration with workflow/work-
load (39, 17-50), training (50, 33-67), VHA’s management
of CCR use (67, 50-83), design/interface (53, 40-67),
perceived role in CCR use (67, 50-83), and self-efficacy
(67, 57-78). In a HLM model, design/interface (p<.001),
self-efficacy (p<.001), integration with workflow/work-
load (p<.001), and training (p<.001) were associated with
more favorable global assessments of CCRs. Facilities in
the west as compared to the south (p=.033), and physi-
cians with academic affiliation (p=.045) had less favorable
global assessment of CCRs.

CONCLUSIONS: Our systematic assessment of end-
users’ perceptions of VHA CCRs suggests that CCRs
need to be developed and implemented with a continual
focus on improvement based on end-user feedback.
Potential target areas include better integration into the
primary care clinic workflow/workload.
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INTRODUCTION

Randomized controlled trials have demonstrated that comput-
erized clinical reminders (CCRs) can improve adherence to
preventive and chronic disease guidelines.'® CCRs, which are
triggered by information in specific data fields, are automated
decision support tools that can consistently prompt clinicians
to take evidence-based actions for prespecified types of condi-
tions. As such, CCRs, as part of a multicomponent approach
described in the Chronic Care Model,” are a promising quality
improvement technology to help implement evidence-based
care and improve care.

Despite the promise of CCRs, their effectiveness in practice is
mixed."® Understanding and characterizing clinicians’ percep-
tions of current CCR features and implementation strategies are
important steps toward improving CCR technology. A conceptual
framework developed for a study of Human Immunodeficiency
Virus (HIV) CCRs described several factors that influence
perceived usefulness and usability of CCRs.® These include
system, team, and individual factors as well as factors related to
the CCR interface design and clinical appropriateness.

The Veterans Health Administration (VHA), a leader in the
development of clinical reminders,'®!! uses a variety of CCRs
to improve care.!> Some VHA CCRs apply to all patients,
whereas others are triggered based upon diagnostic codes or
other information embedded in the electronic health record
(EHR). The types of CCRs available and the rules used to
determine eligibility, periodicity, and requirements for satisfy-
ing the CCRs closely mirror those found in the VHA’s External
Peer Review Program (EPRP),12 a performance measurement
program. Although the EPRP does not require CCR use,
facilities implement CCRs to help clinicians meet EPRP targets.
However, a study of CCRs involving 451 clinicians in 8 VHA
facilities found considerable range in adherence to use of CCRs
(29-100%).'® A recent study found widespread implementa-
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tion of information technology (IT) clinical support in the VHA,
particularly in hospitals that were urban and had cooperative
cultures, but the study also found opportunities to enhance
the use of IT to support clinical decision making, such as
better use of CCRs.'*

Asking clinicians from VHA facilities across the United
States (U.S.) to provide feedback about CCR usefulness and
usability is an important step toward developing and imple-
menting CCRs more effectively. Our main objective was to
describe primary care physicians’ (PCPs) perceptions of CCR
usability and usefulness. A secondary objective was to identify
correlates of more favorable global assessment (overall satisfac-
tion, perceived effectiveness, and perceived usefulness) of CCRs.

METHODS
Study Design

Reminder Design and Conceptual Framework

Common features characterize all the CCRs currently in use
within the VHA. The resolution of the CCR requires the
clinician to access a list of CCRs that are “due” for the patient.
Selecting a particular CCR launches a CCR pop-up window,
which includes a list of questions with prespecified response
options. The clinician’s responses are inserted into the clinic
note. Some CCRs are linked to other parts of the EHR, such as
lab orders. As CCR resolution requires clinicians to be
proactive, it is possible for CCRs to remain unresolved.

We used a previously developed conceptual framework to study
physician perceptions regarding these CCRs.” Organizational
factors include CCR-related training, opinion leaders, clinic
workload, time constraints, maintenance and management of
CCRs, and financial constraints. Team factors include coordinat-
ing responsibilities and defining team member roles. Individual
factors include attitude (overall satisfaction with CCRs), self-
efficacy for using CCRs, and expertise. Interface design factors
encompass ease of use, efficiency, and function of the CCR
interface. Factors related to interaction with other tools include
redundancy and dependency of CCRs with other tools. Finally,
clinical appropriateness is how well the CCR applies to the clinical
situation or the patient for whom the CCR is triggered.

Data Sources

Our data sources were a national survey we designed for this
study that assessed physicians’ perceptions of CCRs, the VHA
Personnel and Accounting Integrated Data (PAID) database, '®
the 1996 and 1999 VHA Managed Care Surveys, and the 2005
Department of Agriculture Area Resource File.

Sampling Frame and Data Collection

The survey’s sampling frame was the PAID database’s list of
primary care physicians (internists, family physicians, and
geriatricians). We used a stratified random sampling approach
to obtain an initial sample of 1,000 physicians: At four sites
(Greater Los Angeles, Cincinnati, Indianapolis, and Minneapolis),
we sampled all PCPs. At the remaining VHA sites, we randomly
sampled PCPs (random sampling fraction, 15%). We chose this

stratified approach because qualitative studies on CCRs were
underway at the 4 sites,'® enabling us to compare our results
with those obtained through other methods.

We collected survey data in 3 waves between March 2005
and October 2005: Web-based (n=403, 71%), paper (n=98,
17%), and telephone (n=69, 12%). Trained staff telephoned, up
to 3 times, nonresponders to our Web and paper surveys. Staff
used a standardized script and followed a written protocol,
offering to administer the survey via telephone or to mail
another copy of the questionnaire. Each respondent’s depart-
ment/facility was entered in a drawing for $1,000 for quality
improvement activities. Local institutional review boards ap-
proved the study protocol.

Eligibility and Response Rate

A clinician was eligible for the survey if he/she met 3 criteria:
(1) identified himself/herself as a PCP, (2) provided direct
patient care at a VHA facility at least a half-day per week,
and (3) responded that he/she uses VHA CCRs. Of the 570
respondents, only 31 (5%) were deemed ineligible because they
responded that they had never used a VHA CCR. Our weighted
sample response rate was 69% (4 sites, 66%; other VHA sites,
69%).

Survey Instrument and Scale Development

Several survey instruments provided items for our question-
naire: Computer System Usability Questionnaire,'” 1999
Veterans Affairs Survey of Primary Care Practices,'® and the
2000 Veterans Affairs Survey of HIV/AIDS Programs and
Practices.'® In addition, we developed items to triangulate
findings from prior observations and interviews about barriers
to effective use of CCRs.'®

We developed scales from the survey items as a method of
data reduction, using the CCR usability framework of Patterson
et al. as a guide.’ Higher scores indicate a more favorable
attitude toward CCRs; items were reverse scored when neces-
sary to provide consistent direction. We calculated standard-
ized scores (standardized response range, 0-100; original
response range, 1-7) to facilitate comparison among items
and scales. Table 1 lists the items that contributed to each
scale, paraphrased for conciseness. A copy of the survey
instrument is available upon request. The scales are: (1)
integration with workload/work flow (3 items, Cronbach’s
a=.69); (2) clinical/situational specificity (4 items, a=.62); (3)
perceived role in CCR use (2 items, a=.72); (4) design/interface
factors (6 items, a=.82); (5) sources of training for learning
how to use CCRs (4 items, o=.76); (6) VHA management of
CCRs (single item); (7) self-efficacy (9 items, a=.68); and (8)
global assessment of CCRs (3 items, a=.79). An example of
poor clinical/situational specificity is a CCR that prompts a
clinician to conduct a diabetic eye-screening exam for a
patient with chronic binocular blindness. Our “perceived role
in CCR use” scale assesses perceived responsibility for
completing CCRs. The design/interface scale assesses issues
related to the CCR screen. Self-efficacy is one’s assessment or
confidence in his/her ability to effectively use CCRs in his/her
VHA clinic, using VHA computers. The global assessment of
CCRs scale is composed of 3 survey items that query 3 domains:
satisfaction/usability, perceived effectiveness, and usefulness.



394 Fung et al.: Generalists’ Perceptions of VHA Clinical Reminders JGIM
Table 1. Primary Care Physicians’ Perceptions of VHA CCRs (Weighted, Standardized)
Variable name n Median IQR
Global assessment 458 50.0 27.8-61.1
Overall satisfied with CCRs 460 50.0 16.7-66.7
Overall CCRs are effective 460 50.0 33.3-83.3
Overall CCRs are not more useful in principle than in practice* 460 33.3 16.7-66.7
Clinical/situational specificity 452 29.2 16.7-41.7
CCR dialog boxes provide appropriate options for MD to resolve CCR* 457 33.3 16.7-50.0
Most CCRs apply to MD’s patients* 460 33.3 16.7-66.7
Adding “not applicable” would not improve use and effectiveness of CCRs* 458 8.3 0-33.3
Adding “pending” would not improve use and effectiveness of CCRs* 455 16.7 0-50.0
Integration with workload/flow 460 38.9 16.7-50.0
Enough time to complete CCRs under typical clinical workload 460 33.3 0-50.0
CCRs do not unnecessarily duplicate information in my progress notes* 461 33.3 16.7-66.7
Total CCR number is not too large* 460 33.3 16.7-66.7
Sources of training help MD learn CCRs 451 50.0 33.3-66.7
Training sessions 457 50.0 16.7-83.3
Online documentation 453 50.0 16.7-66.7
Performance feedback 456 50.0 33.3-83.3
Other clinical staff 457 50.0 33.3-83.3
Design/interface 448 52.8 38.9-66.7
Easy to use most CCRs 459 50.0 16.7-66.7
Easy to learn how to use CCRs 461 66.7 50.0-83.3
Expected functions and capabilities are available 459 33.3 16.7-66.7
Formats easy to use 458 50.0 33.3-83.3
Not surprised by actions of some CCRs* 452 50.0 33.3-66.7
Information on CCR screen is presented pleasantly 457 50.0 33.3-66.7
Management role 460 66.7 50.0-83.3
VHA managing of CCRs increases my completion of CCRs 460 66.7 50.0-83.3
Perceived role in CCR use 459 66.7 50.0-83.3
Know exactly which CCRs responsible for completing 461 83.3 50.0-83.3
Views CCRs as part of core work activity 459 66.7 50.0-83.3
Self-efficacy 446 66.7 55.6-77.8
CCRs help MD provide care 459 66.7 50.0-83.3
MD feels comfortable using CCRs 457 83.3 50.0-100
CCRs make MD more productive 459 50.0 16.7-83.3
MD recovers quickly when makes mistake using CCRs 455 50.0 33.3-83.3
Enough workstations are available 461 83.3 66.7-100
Computer speed sufficient to use CCRs* 460 50.0 16.7-83.3
Has proficient computer skills to use CCRs* 460 100.0 83.3-100
Prefers to use computer while with patient* 461 83.3 50.0-100
Makes no notes on paper to use later to complete CCRs* 460 83.3 50.0-100

Each item response ranges from O to 100 where 0= “strongly disagree” and 100= “strongly agree”.
*Scores reverse coded from original item; variable labels have also been changed to provide consistent direction within scale.

Statistical Analyses

Main Analyses

To describe physicians’ perceptions of CCRs (main objective),
we calculated a weighted median for each survey item and
scale, considering the entire sample. To determine whether
scale responses differ by data collection method (Web, paper,
telephone), scale medians across differing data collection
methods were examined with a Kruskal-Wallis test.

To identify correlates of more favorable (higher) global assess-
ment of CCRs (secondary objective), we constructed a hierarchi-
cal linear mixed (HLM) model to predict global assessment of
CCRs. Each subject was assigned to 1 of 5 clusters: the 4 sites
that were oversampled each constituted its own cluster and all
the remaining sparsely sampled sites were assigned to 1 cluster.
We used an HLM model because we suspected that perceptions
of CCRs within each site might be correlated, especially within
each of the oversampled sites. Variables tested in the model are
listed in Table 3. We tested data collection method because PCPs
who responded via Web-based survey may have more favorable
perceptions of CCRs and PCPs who required more invitations to
participate may have less favorable perceptions. Alpha was set at

0.05, and all p values are two-tailed. We used SAS versions 9.1
and 8.2 to conduct the analyses.

Sensitivity Analyses

We also constructed 2 additional HLM models to determine how
our imputation of missing facility academic affiliation data
affected the results. Because the facilities with missing aca-
demic affiliation data (21% of facilities) were primarily satellite
clinics, we assumed in the main analyses that these facilities
did not have rotating trainees and therefore were not academ-
ically affiliated. In the first additional model, we restricted the
analysis to facilities that had data available on academic
affiliation. In the second additional model, we assumed that all
the facilities that were missing facility academic affiliation data
were in fact academically affiliated.

RESULTS
Physician and Facility Characteristics

Table 2 displays the physicians’ and facilities’ characteristics
(weighted). Of the eligible sample, 73% reported “always” using
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Table 2. Physician and Facility Characteristics

Characteristics of physician and facility

Physician-level categorical variables

Length of VHA service*

Weighted frequency
(%) N=461

<5 years 47%

5 to 9 years 23%

10 to 14 years 11%

>15 years 18%

Missing 0%
Specialty

Internal medicine 82%

Geriatrics 7%

Family practice 11%
Male gender 59%

Missing 0%
Has academic appointment 55%

Missing 3%
Affiliated with an oversampled site (Greater

Los Angeles, Cincinnati, Indianapolis, and

Minneapolis)

Yes 21%
No 79%
Physician-level continuous variables Median (IQR)

Number of half-days of direct patient care 9 (5-10)

Missing 0.43%

Facility-level categorical variables
Years since medical school graduation

Frequency (%) N=197
19 (11-27)

Missing 0.21%
Academic affiliation*

Yes 61%

Missing 21%
Located in metropolitan area 81%

Missing 0%

Facility-level continuous variables Median (IQR)

Number of primary care visits (FY’04) 148,000

Missing

(65,000-296,000)
1.02%

*Percentages for this variable do not sum to 100% because of rounding.

at least some CCRs, whereas 18% reported “sometimes” using
CCRs, 9% reported only “occasionally” or “rarely” using CCRs,
and 5% responded that they “never” used a VHA CCR. Our
clusters of physicians within facilities were small (87% of sites
had 3 or fewer physicians represented).

Scale

Global assessment

Clinicalfsituational specificity

PCPs’ Perceptions of CCRs

Figure 1 shows that the global assessment of CCRs was in the
midrange and that the clinical/situational specificity items
received the lowest overall ratings. Table 1 summarizes
responses to the individual survey items. Higher responses
suggest a more favorable attitude toward CCRs (O=strongly
disagree to 100=strongly agree).

Only the clinical situational/specificity scale differed
depending on the data collection method (p=.044). PCPs who
responded by telephone had lower clinical/situational speci-
ficity ratings (median 25, n=59) than Web-based (29.2, n=307)
or paper questionnaire (33.3, n=95) respondents.

Predictors of Higher Global Assessment of CCRs

Main Analyses

Table 3 presents the results of our HLM model that predicted
global assessment of CCRs. Adjusting for all the covariables
listed in Table 3, the intraclass (intrafacility) correlation was
3.8%. Thus, variation in PCPs’ global assessment of CCRs
within facilities greatly outweighed its variation across facilities.
Among the facility-level characteristics, facilities in the west
compared to the south viewed CCRs less favorably (p=.033);
other regions and urban location were not significant.

Of the physician-level characteristics, PCPs’ academic affil-
iation was associated with more favorable global assessment
(p=.045). Gender, type of primary care specialty, number of
half-days of clinic per week, number of years in practice, and
tenure in the VHA were not statistically significant predictors.
The physicians’ method of responding to our survey was not
significantly associated with global assessment.

Higher responses on the following scales were predictive
of more favorable global assessment of CCRs: self-efficacy
(p<.001), integration with workflow/workload (p<.001),
training (p<.001), and design/interface (p<.001).

Sensitivity Analyses

When we limited our analysis to cases with known facility
academic affiliation data, physicians’ academic affiliation (p=.09)
and facilities in the west (p=.12) no longer reached conventional

Integraton with workflow/workload [

Training

Designfinterface |
Management role
Perceived role in CCR use

Self-efficacy

0 10 20

40 50 60 70 80 90 100

Response (Median and Interquartile Range)

Figure 1. VHA primary care physicians’ perceptions of computerized clinical reminders. 0=Least favorable perception of CCR, 100=most
favorable perception of CCR, CCR=computerized clinical reminder, VHA=Veterans Health Administration
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levels of statistical significance, but number of years in practice
became a significant predictor of more favorable global assess-
ment (p=.044). In another analysis, we assumed that all of the
facilities with missing academic affiliation data had an academic
affiliation. We found that physicians’ academic affiliation (p=.051)
no longer reached statistical significance. Self-efficacy (p<.001),
integration with workflow/workload (p<.001), training (p<.001),
design/interface (p<.001), and west region (p=.032) remained
significant predictors in both sensitivity analyses.

DISCUSSION

This study of PCPs’ perceptions of CCRs demonstrates that
there is room for improvement in each of the domains we
surveyed. PCPs did not rate the CCRs extremely low in any
dimension, but with the exception of items related to the PCPs’

Table 3. Hierarchical Linear Mixed Model Predicting Global
Assessment of CCRs (N=414)

Variable Parameter estimate (95%Cl)  p value
Gender
Male Reference
Female 0.22 (-0.34, 0.77) 44
Primary care specialty
Internal medicine Reference
Family physician 0.34 (-0.56, 1.24) .46
Geriatrician -0.28 (-1.34, 0.79) .61
Number of clinic half-days —-0.0066 (—0.104, 0.091) .90
Years since medical school 0.028 (-0.0060, 0.0618) 11
Physician academic
affiliation
No Reference
Yes 0.66 (0.014, 1.310) .045*
VHA tenure
<5 years Reference
5-9 years —-0.019 (-0.73, 0.69) .96
10-14 years -0.53 (-1.52, 0.46) .29
15 or more years —0.48 (-1.38, 0.42) .30
Urban location
No Reference
Yes 0.33 (-0.52, 1.18) .45
Primary care patient visits -0.38 (-1.15, 0.39) .34
(log10)
Facility academic
affiliation
No Reference
Yes -0.19 (-1.09, 0.71) .67
Region
South Reference
Northeast 0.42 (-0.43, 1.27) .33
Midwest —-0.50 (-1.33, 0.33) 24
West -0.89 (-1.712, -0.073) .033*
Perceptions of CCRs scales
Clinical/situational 0.00089 (-0.065, 0.067) .98
specificity
Self-efficacy 0.10 (0.059, 0.146) <.001*
Integration with workload/ 0.23 (0.15, 0.31) <.001*
flow
Training 0.10 (0.047, 0.154) <.001*
Design/interface 0.28 (0.22, 0.33) <.001*
Perceived role in CCR use 0.045 (-0.057, 0.148) .38
Management role 0.092 (-0.070, 0.253) 27
Data collection method
Web-based questionnaire Reference
Paper questionnaire 0.32 (-0.53, 1.16) .40
Telephone -0.14 (-1.23, 0.95) 77

*p<.05

computer skills, no item received very strong ratings either. As
for physicians’ global assessment of CCRs, the rating was only
in the midrange. Our findings about VHA CCR usability and
PCPs’ global assessment of CCRs provide insight into ways to
improve CCRs.

The VHA has invested a large amount of resources into the
development and implementation of CCRs.?° VHA PCPs are
often expected to routinely use CCRs to improve quality of
care. Many U.S.-trained clinicians’ earliest experiences with
CCRs will come from their VHA experiences, and the VHA’s
EHR and CCR system is often held up as a model for other
integrated systems.?! Whereas prior studies have assessed
CCR effectiveness, a broad-based end-users’ evaluation of
usability, usefulness, and overall satisfaction with the VHA’s
CCRs has not been conducted. Our results are consistent with
a recent study of IT clinical support for quality improvement
that identified opportunities to enhance the effective use of IT
to support clinical decision making.'*

The lowest ratings were related to clinical specificity/
appropriateness, suggesting that improved specificity, perhaps
by adding options that enable the PCP to resolve the CCR more
appropriately (e.g., “not applicable,” “pending,”) or modifying
the algorithms used to trigger the CCRs, could improve end-
users’ experience. An example of poor clinical specificity is a
hepatitis C CCR that provides no option to document that the
patient does not have hepatitis C. Saleem et al. reported
similar findings about the lack of flexibility of CCRs in their
study that used direct observation to explore barriers to CCR
use.'® In another study of non-VHA clinical reminders, end-
users provided feedback about the lack of relevance of some of
the clinical reminders (e.g., the provider had previously
accepted the advice recommended by the CCR).>> Some may
be concerned that making CCRs more flexible will provide
PCPs with an excuse to dismiss the CCRs inappropriately.
However, whether CCRs in their current format may at times
inadvertently encourage overuse or misuse of care is also an
important concern. A recent paper described occurrences
within the VHA of prostate cancer screening unsupported by
guidelines.?®> Our study was not designed to assess the
contribution of CCRs to these occurrences, but the relation-
ship should be investigated.

Our findings that integration into workflow/workload rat-
ings are only in the midrange suggest that this is another area
that warrants attention. A diabetic eye-screening CCR that
prompts the PCP to assess for recent fundus examination
despite documentation of an upcoming eye clinic appointment
in the patient’s electronic chart represents one opportunity for
better integration with workflow/workload. In addition, there
is growing evidence that primary care encounters require
reconciliation of an ever-increasing number of competing
demands; for complex patients, the amount of time available
to respond to all of the patient’s needs may not be sufficient in
a typical primary care encounter.?*>7 A study of predictors of
CCR use in 8 VHA facilities found strong association between
the use of support staff to complete processes of care and
higher rates of CCR completion.?® Our findings support the
need for more usability testing and refinement of CCRs.
Strategies that do not rely solely on the one-on-one clinician-
patient encounter to improve care (e.g., group visits or
standing orders for non-PCPs to complete CCRs such as
counseling for hypertensive patients) may enhance workflow/
workload.?®
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A secondary objective of our study was to identify factors
that predict higher global ratings of CCRs. Integration with
workflow/workload was a strong predictor, as was better CCR
design/interface. The latter suggests that greater attention to
the CCR interface should be considered in CCR development, a
finding echoed in a study that used direct observation
methods.'® More positive ratings related to sources of training
and having greater confidence in using CCRs on VHA com-
puters also predicted higher global ratings. A recent study also
found that providers at facilities with a cooperative culture
rated the implementation of IT support for QI as higher.'*
Whether improvements in each of these areas would lead to
higher global ratings should be investigated using prospective
designs. Physician’s academic affiliation predicted higher
global ratings, and lower global ratings were associated with
working in a facility in the west compared with the south, even
when adjusting for other physician- and facility-level factors.
We do not have definitive explanations for these findings.
Perhaps CCRs are primarily developed by academically affili-
ated physicians, and unmeasured differences in organizational
culture, the CCR development process, and end-users’ expec-
tations of CCR systems might explain our findings.

Several study limitations should be noted. Because facilities
can develop and implement their own CCRs, PCPs may have
been exposed to a variety of types of CCRs and had different
types of CCRs in mind when responding to our survey. However,
we accounted for clustering at the facility level in our analyses.
We assessed perceptions of the overall CCR process rather
than actual use or each step in the CCR process because such
detailed assessment would have greatly increased survey
respondent burden and a related study that used direct
observation was underway to answer this question.'® We did
not measure the clinical complexity of each PCP’s practice; it is
possible that an interaction exists between clinical complexity
and PCPs’ attitudes toward CCRs. We surveyed PCPs only and
excluded residents; other clinicians may have different percep-
tions of the VHA’s CCRs. The VHA’s CCRs, performance mea-
sures, culture, and incentive structure may differ from other
health care systems, limiting the generalizability of our results.

End-users’ assessment of automated decision support tools
such as CCRs is an important step to improving these tools.
Whereas facilities may receive informal feedback from end-users,
a systematic assessment can identify areas that are problematic
across facilities. For example, we noted that CCRs could be
improved by making them more specific to various clinical
scenarios, thus calling for more extensive usability testing during
development and implementation. Also, our results suggest that
integration of CCRs with workload and workflow may be
improved. Future studies should investigate methods of facilitat-
ing CCR completion, such as extending visit length, using group
visits and standing orders that can be executed by nonphysician
staff, and increasing efficiency of the physician-patient interac-
tion by preparing patients previsit about CCR-related topics.
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