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Association of Patient Recall, Satisfaction, and
Adherence to Content of an Electronic Health
Record (EHR)–Generated After Visit Summary:
A Randomized Clinical Trial
Valory Pavlik, PhD, Anthony E. Brown, MD, MPH, Susan Nash, PhD,
and J. Travis Gossey, MD, MS, MPH

Objective: Most electronic health record (EHR) systems have the capability of generating a printed after-visit
summary (AVS), but there has been little research on optimal content. We conducted a qualitative study and a
randomized trial to understand the effect of AVS content on patient recall and satisfaction.

Methods: Adult primary care patients (n � 272) with at least 1 chronic condition were randomly
assigned to 4 AVS content conditions: minimum, intermediate, maximum, or standard AVS. Demograph-
ics and health literacy were measured at an index clinic visit. Recall and satisfaction were measured by
telephone 2 days and 2 to 3 weeks after the clinic visit.

Results: Average age was 52 years; 75% of patients were female, 61% were Hispanic, and 21% were Afri-
can American, and 64% had adequate health literacy. Average medication recall accuracy was 53% at 2 days
and 52% at 3 weeks, with no significant difference among groups at either time. Satisfaction with AVS content
was high and did not differ among groups. Recall of specific content categories was low and unrelated to
group assignment. Health literacy was unrelated to recall and satisfaction.

Conclusion: Primary care patients like to receive an AVS, but the amount of information included
does not affect content recall or satisfaction with the information.(J Am Board Fam Med 2014;27:
209–218.)

Keywords: Electronic Health Records, Meaningful Use, Patient Satisfaction, Randomized Clinical Trials, Sum-
mary Report

Supplying patients with printed instructions and in-
formation when they leave a medical encounter has
become common practice. Before the availability of
electronic health records (EHRs), patient educational

materials often took the form of handouts and pam-
phlets and sometimes videos or interactive computer
programs. Most EHRs enable clinicians to supply
patients with individualized information in the form
of an after visit summary (AVS) based on data avail-
able in patients’ medical records. Recent legislation
has all but required this feature to be included in the
EHR for eligibility for financial incentives by meeting
the Centers for Medicare and Medicaid Services’
(CMS) Meaningful Use (MU) guidelines for the
AVS.1 Core Measure 13 describes the objective to
provide to patients clinical summaries about each of-
fice visit. According to §495.6(d)(13)(ii), the expecta-
tion is for, “Clinical summaries provided to patients
for more than 50% of all office visits within 3 business
days.”2

The minimum set of elements recommended by
CMS to achieve stage 1 of MU includes patient
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name, provider name, date and location of visit,
reason(s) for visit, vitals (temperature, blood pres-
sure, height, weight, BMI, exercise status in min-
utes/week), problem list/current conditions, medi-
cation list, medication allergies, diagnostic test/
laboratory results, and patient instructions.

Additional information may include referrals,
topics covered during the visit, immunizations or
medications administered during visit, next recom-
mended appointment, other appointments/testing
the patient needs to schedule, appointments/testing
already scheduled, medication instructions, person-
alized instructions/notes, patient decision aids rec-
ommended, links to (or copies of) relevant educa-
tional information, care gaps, preventive screenings
due, and a personalized message/closing.

The EHR-generated AVS represents a poten-
tially efficient and effective tool to support a variety
of objectives for optimal patient outcomes in pri-
mary care. The majority of adult patients are fol-
lowed for chronic conditions, such as hypertension
and type 2 diabetes, which require long-term ad-
herence to self-management behaviors. The con-
cept of patient activation as a central factor in
effective chronic disease self-management under-
lies many current behavioral interventions to im-
prove outcomes.3,4 In this conceptualization, the
activated patient is provided with useful informa-
tion about his or her condition(s), uses this infor-
mation to undertake the recommended treatment
plan, and engages with the provider in shared de-
cision making to achieve desired health outcomes.
The AVS can be viewed as a communication chan-
nel by which the provider can transmit and rein-
force information provided during an encounter,
thus supporting one of the foundations of patient
activation, that is, accurate and current information
about their condition and treatment plan. The AVS
has the additional feature of allowing tailoring and
personalization, which may be more effective than
generic information in encouraging behavior
change.5

Despite its potential to improve shared decision
making, increase adherence to provider instruc-
tions, and improve coordination of care across
health settings, we were unable to identify any
previously published discussions of the theoretical
rationale for a choice of AVS format or content or
any observational or experimental studies testing
the effects of providing an AVS and/or altering its
content. A recent systematic review of the effects of

EHRs in office settings does not mention the po-
tential role of the AVS in supporting desired care
outcomes.6 The extant literature on the AVS is
limited to a study of patient attitudes about the use
of the AVS in clinical settings.7 In an editorial on
the rapid development and adoption of computer-
ized clinical decision support systems deployed
within EHRs, Garg and Tonelli8 note the gap be-
tween the availability of electronic innovations and
any accompanying scientifically developed infor-
mation in relation to their effects on patient out-
comes and cost.

In 2008 clinicians in our setting were tasked with
advising health system administrators on the con-
figuration and features of the new EHR system.
They identified as a research priority the need for
evidence regarding the best way to format and
utilize the AVS feature. We therefore undertook a
2-phase study to (1) understand through qualitative
research the design features that patients and clini-
cians viewed as important; and (2) to test in an
individual-level randomized trial whether various
salient features of the AVS identified during the
qualitative phase affected important patient out-
comes, including recall of the general AVS content,
medication recall, satisfaction with the AVS, pa-
tient uses of the AVS, and self-reported adherence
to physician instructions.

Methods
Study Setting
The study was conducted in 4 clinics that are part
of the Southern Primary-care Urban Research
Network (SPUR-Net) practice-based research net-
work, housed in the Department of Family and
Community Medicine, Baylor College of Medi-
cine. We selected the 4 clinics to provide a diverse
sample consisting of privately and publicly insured
patients, English and Spanish speakers, and a mix of
African Americans, Hispanics, and non-Hispanic
whites. When the study was initiated in 2009, the
Epic EHR (Epic Systems Corp., Verona, WI) had
been operational in the study practices for 1 to 4
years. Each Epic system, however, was configured
differently based on specifications requested by the
administrators and health care providers in the re-
spective health systems. At the time, routine print-
ing and delivery of an AVS to patients after their
clinic visit was inconsistent across clinics.
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Qualitative Phase: Patient and Provider Preferences
Regarding AVS Content
To have a basis for determining which features of
the AVS should be varied to meet patient and
provider expectations and preferences within the
constraints of the existing EHR, we conducted in-
dividual semistructured interviews with 12 physi-
cians and 48 of their patients in the participating
clinics. Patients were recruited to represent the
demographics of each clinic and the racial/ethnic
identity and language groups of patients who would
be participating in the quantitative phase of the
study. Interview questions explored physician and
patient experiences, attitudes, preferences, and rec-
ommendations for content and format of an AVS.
For example, we expected that patients would have
preferences regarding the overall appearance and
formatting of the AVS, both the volume and type of
information it contained, and the readability of the
AVS content.

Randomized Trial of Different AVS Versions
While developing the experimental versions of the
AVS we were guided by a number of factors, in-
cluding a priori hypotheses regarding features that
could affect specific outcomes and the constraints
imposed by the EHR data capture and retrieval
systems. We hypothesized that the overall volume
of information would affect both patient satisfac-
tion with and recall of the information. We also
hypothesized that patients with lower literacy levels
and Spanish speakers would have difficulty retain-
ing information from AVSs with a large volume of

information, such as that required by MU criteria.
At the time of the study, the Epic systems in use in
the study settings did not have the capability of
translating EHR data recorded in English into
Spanish. In addition, because the AVS was designed
to reflect data generated during the current visit,
there were limitations on the ability to include
historical data, such as previously obtained labora-
tory values. Since the qualitative phase indicated
that the amount of information was a salient vari-
able for both patients and physicians, we tested
whether variations in the amount of information
included in the AVS would affect the specified
outcomes. One experimental version included all
elements necessary to meet the CMS MU require-
ments. The remaining 2 versions contained re-
duced amounts of information. We included a
fourth study group that received the usual care AVS
already in place at the given clinic. The program
code necessary to generate the different AVS ver-
sions was written by one of the authors (J.T.G.) and
installed into the Epic systems in the 4 clinics. To
protect patient safety and satisfy minimum Joint
Commission standards, we could not eliminate the
medications or patient instructions sections from
any of the experimental versions. The content of
each AVS version is shown in Table 1.

Patient Recruitment and Randomization
We used purposive recruitment in the 4 clinics to
obtain prespecified numbers of English and Span-
ish speakers from each setting. This approach was
designed to yield a sample of 68 participants in each

Table 1. Content Categories of Each After Visit Summary (AVS) Version

Content Form 1 Maximum Form 2 Form 3 Minimum

Control AVS

Clinics 1 and 2 Clinics 3 and 4

Patient name, visit date � � � � �

Chief complaint � �

Allergies � �

Immunizations � �

Vital signs � � �

Medications � � � � �

Diagnosis � � � � �

Problem list � �

Lab orders � �

Physician’s contact information � � � � �

Follow-up appointments/referrals � � � � �

Instructions (free text) � � � � �
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of the 4 experimental AVS groups with approxi-
mately equal numbers of English- and Spanish-
speaking patients randomized into each condition.
The study had a 99% power to detect a small to
moderate effect size (�.25) using a 1-way, 4-group
analysis of variance, with � set at 05. Eligibility
criteria included age between 21 and 75 years, one
previous visit to the clinic, and at least one chronic
health problem requiring medication recorded at
the previous visit. The requirement of at least one
chronic health problem ensured the medication
recall test included as an outcome would be valid
for all participants. Patients were excluded if they
did not have a phone number that was verified as
working at the time of recruitment, if they expected
to be out of town during the follow-up period, or
were otherwise unable to complete the study mea-
surements (eg, because of dementia or blindness).
The project was reviewed and approved by the
institutional review board of Baylor College of
Medicine. Patients were recruited in the clinic be-
fore a physician visit. After consent they completed
a brief interview and literacy assessment and were
randomized to 1 of the 4 study groups. After the
visit, the research coordinator printed the assigned
AVS version and gave it to the patient.

Measures
We selected a limited number of outcome variables
that seemed most important for understanding
both the potential and the limits of alterations in
the AVS content. The primary outcomes were pa-
tient satisfaction and recall of AVS content (both
general and specific medication details). Patient-
reported satisfaction with the amount of informa-
tion received is a key element in widely used quality
improvement surveys, such as the Consumer As-
sessment of Health care Providers and Systems
surveys developed by Agency for Healthcare Re-
search and Quality.9 Content recall reflects the
extent to which the AVS has been effective as an
information transfer tool. The patients’ ability to
absorb and retain visit-related information could be
strongly influenced by the amount of information
presented.

A secondary outcome was self-reported adher-
ence to physician advice. Adherence is the principal
target of care delivery innovations in primary
care.10,11 We hypothesized that variations in satis-
faction and/or recall could affect patients’ willing-
ness or ability to follow their doctor’s treatment

recommendations. Health literacy and language
preference were measured as potential mediating
variables of any effects on the primary outcomes.
Finally, to aid in the interpretation of any direct or
mediating effects observed and in understanding
the potential for the AVS as an information transfer
and self-management tool, we collected data on
how patients used the AVS after the office visit.

The outcome measures were obtained by tele-
phone interview in the patient’s preferred lan-
guage, which had been documented during the
in-clinic interview. Two interviews were conducted
1 to 3 days and 14 to 21 days after the clinic visit to
measure short-term and long-term recall and uses
of the AVS. Participants were asked at the time of
enrollment to provide convenient times for the
phone interview, and multiple call-back attempts
within the time window were made to achieve ad-
equate data completeness. Interviews were con-
ducted by a single research coordinator who was
fluent in both English and Spanish.

Data obtained during the in-office interview in-
cluded demographic information, previous experi-
ence with the AVS in that setting, and a health
literacy assessment using the Short Test of Func-
tional Health Literacy in Adults (S-TOFHLA).12

The S-TOFHLA is a well-validated timed reading
comprehension test that measures patients’ ability
to read and understand passages describing com-
mon medical instructions. It is available in English
and Spanish versions. Patients are categorized as
having adequate, marginal, or inadequate health
literacy. Outcome measures collected during the
telephone interviews 2 days and 2 to 3 weeks after
the clinic visit.

General AVS Content Recall
The interviewer asked patients to list the items
covered in the AVS they received at their last visit.
Answers were classified into the appropriate AVS
category. For example, “my blood pressure” would
be classified under “vital signs.”

Medication Recall
Patients were asked to generate the list of medica-
tions prescribed and their dosing schedules. The
patients’ answers were recorded verbatim and then
scored based on criteria that awarded a point for
the correct name, a point for the correct indication,
and a point for the correct dosing schedule. The
score was the percentage of medication informa-
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tion recalled correctly averaged across the number
of medications prescribed.

Patient Satisfaction
Finding no published measure of satisfaction with
the AVS or related tool, we elected to adapt a
measure used previously by our group to evaluate
patient responses to educational materials. The
measure had been used by both English- and Span-
ish-speaking patients in our setting and displayed
good reliability.13 Response options to our modi-
fied 9-item scale ranged from “strongly agree” to
“strongly disagree.”

Self-Reported Adherence to Treatment
We chose a general measure of adherence that
summarizes information about the patient’s ten-
dency to adhere to medical recommendations, re-
gardless of type of treatment recommended.14 The
items in this measure are:

1. I had a hard time doing what the doctor sug-
gested I do.

2. I found it easy to do the things my doctor sug-
gested I do.

3. I was unable to do what was necessary to follow
my doctor’s treatment plans.

4. I followed my doctor’s suggestions exactly.
5. Generally speaking, how often during the past 4

weeks were you able to do what the doctor told
you?

Response options for each item range from
“none of the time” to “all the time.” This scale has
good internal reliability (approaching 0.80) and ac-
ceptable stability over time. Standard back-transla-
tion procedures were used to construct an equiva-
lent Spanish version.

Analysis
For the qualitative analysis, we used Nvivo-8 soft-
ware (QSR International, Doncaster, Victoria,
Australia) to analyze interview transcripts for major
content domains and emergent themes. To analyze
the clinical trial outcomes, we created an AVS con-
tent summary score by summing the number of
content area categories each patient freely recalled.
We also evaluated the recall of the content catego-
ries that were common to all the AVSs distributed
across the 4 treatment arms. After verifying that the
potential confounders were evenly distributed

among the treatment groups, we used the �2 test to
assess differences in recall of AVS content catego-
ries. The medication recall scores and satisfaction
scale scores were compared using 1-way analysis of
variance. When the analysis of variance test was
significant, we conducted post hoc pair-wise com-
parisons to identify the group means that were
significantly different. In addition to the analysis of
prespecified outcomes, we conducted exploratory
analyses to determine whether recall and satisfac-
tion were influenced by health literacy.

Results
Qualitative analysis of the patient interviews re-
vealed that patients were generally satisfied with
the AVSs they had received from their clinic in
recent visits, and they did not place great impor-
tance on font style and other formatting features of
the document. When asked how the document
could be improved, they indicated a desire for spe-
cific, individualized explanations of their health
problems and personalized health goals. They also
expressed the desire for the information on medi-
cations and problems lists to be up to date and
accurate. Spanish speakers wished to receive the
information in Spanish, although most said they
were able to obtain translations from family mem-
bers.

Physicians viewed the AVS as a potentially use-
ful tool for patient care and education, but they
expressed concerns about the lack of flexibility in
tailoring content to the patient’s reading level and
language preference (eg, no ability to provide AVSs
in Spanish) and the amount of time required of
them to keep problem and medication lists current.
In contrast with the patient group, which generally
preferred inclusion of more information, most phy-
sicians suggested keeping the AVS brief. The find-
ings from the qualitative analysis supported our
expectation that the amount of information con-
tained in the AVS was an important variable.

Recruitment for the clinical trial began in De-
cember 2010 and was completed in January 2012.
As shown in Figure 1, a total of 300 patients were
screened, 272 were randomized, 272 completed the
first follow-up call, and 212 completed the final
follow-up call.

The characteristics of study participants by
group assignment are reported in Table 2. Ran-
domization was successful in evenly distributing
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potential confounders across the groups, and
there was no need to conduct an adjusted analysis
of the effect of AVS type on the study outcomes.
Of the participants, 75% were female, 64% had
adequate health literacy, and the average number
of prescribed medications was 5.8.

Free recall of the information content of the
AVS is reported in Table 3. There was no signifi-
cant difference across groups in the probability of
recalling information in content categories that
were common to all versions of the AVS, although
the P value for recall of diagnosis was .06. The only
information category mentioned by more than
50% of patients was medications. When the num-
ber of categories recalled by patients was expressed
as a proportion of the total number of categories on
their version of the AVS, the highest percentage
was in the group that received the shortest AVS
version. However, the percentage of categories re-
called in this group was relatively low (32%). Av-
erage medication recall scores did not differ across
groups at either time point.

When patients were asked whether they liked
receiving printed information when they left their
clinic encounter, 70% agreed and 24% strongly
agreed. Responses to the follow-up items about
satisfaction with the version of the AVS received at
the clinic encounter are shown in Table 4. Only
one individual satisfaction item reached the signif-
icance level of .05: respondents who were assigned
to the longest version of the AVS (AVS1) reported
less agreement that the AVS gave them “the right
amount of information.” The summed satisfaction
scale scores did not differ significantly across
groups. The mean adherence score was not signif-
icantly affected by the AVS group assignment (P �
.135; detailed data available upon request).

The average adherence score for the groups
combined was 3.35 � 0.57, with no significant
differences associated with group assignment
(F3,197 � 1.875; P � .135). The individual group
scores ranged from a low of 3.23 � 0.53 for the
AVS2 group to 3.46 � 0.54 for the AVS3 group.
Response options are scored on a scale of 1 to 4,

Figure 1. CONSORT diagram. AVS, after visit summary; F/UP, follow-up.

Number invited
to par�cipate

300

Number
consented and

randomized

272

Number (percent)
declined 28 (9.3)

AVS 1

68

AVS 2

68

AVS 3

68

Standard
clinic AVS

68

Completed
F/UP

Interview
68

Completed
F/UP

Interview 1
68

Completed
F/UP

Interview 1
68

Completed
F/UP

Interview 1
68

Completed
F/UP

Interview 2
47

Completed
F/UP

Interview 2
55

Completed
F/UP

Interview 2
56

Completed
F/UP

Interview 2
54
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with 4 indicating high adherence. Thus, the aver-
age score reflects a high level of adherence.

There were no significant differences in re-
ported uses of the AVS across the groups. At the
time of the in-clinic interview, 30% of partici-
pants indicated they planned to save the AVS for
the next primary care appointment, and less than
1% said they planned to show it to a different
provider. During the first telephone follow-up,

12.5% of participants reported they had read the
AVS at least once, and 51% said they had filed it
with their other health records. Less than 2% of
participants said they discarded or lost it. The
most common disposition of the AVS by the 44%
of individuals who did not choose one of the
standard answers on the checklist was to leave it
in their car or have it somewhere in their home
or office to be filed.

Table 2. Participant Characteristics by Group Assignment

AVS1
(n � 68)

AVS2
(n � 68)

AVS3
(n � 68)

Control AVS
(n � 68)

Total
(n � 272) P Value*

Age (years), mean � SD 52.84 � 12.53 50.99 � 10.68 52.65 � 10.94 50.31 � 10.27 51.69 � 11.13 .469
Female sex 52 (76.5) 51 (75.0) 53 (77.9) 49 (72.1) 205 (75.4) .875
Race/ethnicity .284

African American 17 (25.0) 15 (22.1) 13 (19.1) 13 (19.1) 58 (21.3)
Hispanic 44 (64.7) 44 (64.7) 37 (54.4) 41 (60.3) 166 (61.0)
Non-Hispanic white 7 (10.3) 9 (13.2) 15 (22.1) 11 (16.2) 42 (15.4)
Other 0 (0) 0 (0) 3 (4.4) 3 (4.4) 6 (2.2)

Spanish language preference 34 (50.0) 34 (50.0) 34 (50) 34 (50) 136 (50) 1.0
Health literacy .761

Inadequate 17 (25.0) 22 (32.4) 17 (25.0) 15 (22.1) 71 (26.1)
Marginal 8 (11.8) 6 (8.8) 5 (7.4) 9 (13.2) 28 (10.3)
Adequate 43 (63.2) 40 (58.8) 46 (67.6) 44 (64.7) 173 (63.6)

Medications prescribed, mean � SD 5.94 � 3.19 6.13 � 3.10 5.78 � 3.49 5.40 � 3.88 5.83 � 3.39 .682

Data are n (%) unless otherwise indicated.
*P values reflect comparisons using the �2 test for categorical variables and one-way analysis of variance for continuous variables.
AVS, after visit summary; SD, standard deviation.

Table 3. Participant Free Recall of After Visit Summary (AVS) Content

Participant Recall
AVS1

(n � 68)
AVS2

(n � 68)
AVS3

(n � 68)
Usual AVS

(n � 68)
Total

(n � 269) P Value*

Recalled specific element/
category, n (%)

My name 6 (8.8) 4 (6.1) 3 (4.5) 5 (7.4) 18 (6.7) .76
Visit date 9 (13.2) 8 (11.8) 9 (13.2) 7 (10.3) 33 (12.1) .94
Provider name 9 (13.2) 5 (7.4) 8 (11.8) 7 (10.4) 29 (10.7) .72
Diagnosis 10 (14.7) 11 (16.2) 9 (13.2) 20 (29.4) 50 (18.4) .06
Medications 41 (60.3) 40 (58.8) 44 (64.7) 34 (50.0) 159 (58.5) .30
Patient instructions 19 (27.9) 19 (27.9) 26 (38.2) 22 (32.4) 86 (31.6) .52

Percentage of categories
recalled†

0.15 (0.14) 0.19 (0.19) 0.32 (0.28) 0.24 (0.22) 0.23 (0.22) �.001

Percentage of medication
items recalled

First call back 0.48 (0.27) 0.51 (0.26) 0.56 (0.27) 0.56 (0.28) 0.53 (0.27 .27
Second call back 0.51 (0.28) 0.47 (0.24) 0.51 (0.27) 0.60 (0.29) 0.52 (0.27) .11

Data are mean (standard deviation) unless otherwise indicated.
*P values reflect comparisons using the �2 test for categorical variables and 1-way analysis of variance for continuous variables.
†AVS1 and AVS2 are significantly different from AVS3. AVS1, AVS2, and AVS3 are not significantly different from control AVS in
pairwise comparisons using the Scheffé test.
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Health literacy was strongly associated with lan-
guage preference. Of the English speakers, 82%
had adequate health literacy, compared with 44%
of Spanish speakers. Neither language preference
nor health literacy was associated with medication
recall scores during the first or second phone in-
terviews (P � .709 and 0.644, respectively, for lan-
guage comparisons; P � .537 and .804, respec-
tively, for health literacy comparisons). However,
both language preference and health literacy were
associated with the satisfaction scale score (3.75 �
0.39 in Spanish speakers vs. 4.01 � 0.48 in English
speakers [P � .001]; 3.68 � 0.47 in the inadequate
literacy group vs. 3.98 � 0.45 in the adequate
health literacy group [P � .001]).

Discussion
We conclude that primary care patients like to
receive an AVS, but the amount and range of in-

formation included in the summary does not affect
their recall of health-related visit information or
their satisfaction with the amount of information
received. Although in the qualitative phase patients
expressed a desire to have as much information as
possible in the AVS, the recall scores suggested that
patients remember only a few categories of content.
The most frequently recalled category of infor-
mation was the medication list, followed by phy-
sician instructions. Since recall of these catego-
ries was independent of the total number of
information categories included on their AVS, it
seems that patients filter out all but the most
salient information.

Variations in health literacy and native language
are a concern for the effective transmission of
health information in many settings in the United
States. Our study setting provided us with the op-
portunity to explore the effect of these variables on

Table 4. Participant Satisfaction With After Visit Summaries (AVSs)

Participant Satisfaction Items

Mean Scores � SD*

P Value
AVS1

(n � 47)
AVS2

(n � 54)
AVS3

(n � 55)
Usual AVS

(n � 53)
Total

(n � 209)†

The information on the form is easy
to understand.

3.77 � 1.13 3.98 � 0.71 4.00 � 0.77 4.00 � 0.92 3.94 � 0.87 .492

The information on the form was
well organized.

4.04 � 0.59 4.11 � 0.50 4.02 � 0.81 4.12 � 0.58 4.07 � 0.63 .813

The layout of the form is pleasing. 3.89 � 1.00 3.80 � 1.11 3.80 � 0.89 3.88 � 0.81 3.84 � 0.95 .926
It is easy for me to find information

I need on the form.
3.68 � 1.13 3.91 � 0.94 3.93 � 0.98 4.02 � 0.70 3.89 � 0.94 .338

The amount of information is more
than I really need.‡

3.18 � 1.04 3.30 � 1.03 3.04 � 1.05 3.39 � 1.00 3.23 � 1.03 .330

The information on the form is
useful to me.

3.98 � 0.77 4.19 � 0.65 4.05 � 0.78 4.12 � 0.47 4.09 � 0.68 .471

It is hard for me to understand the
information on the form.‡

3.76 � 0.83 3.62 � 0.95 3.69 � 1.03 3.92 � 0.66 3.74 � 0.88 .346

I like having the contact information
for my doctor and clinic on the
form.

4.07 � 0.74 4.15 � 0.71 4.07 � 0.54 4.15 � 0.54 4.11 � 0.63 .835

The form gives me the right
amount of information about my
doctor visit.

3.72 � 0.98 4.09 � 0.56 4.04 � 0.54 4.02 � 0.64 3.98 � 0.70 .037

The form does not have all the
information I would like to get
after my doctor visit.‡

3.64 � 0.86 3.60 � 0.95 3.70 � 0.82 3.25 � 1.07 3.55 � 0.94 .071

Overall, I am satisfied with the
information I got after my doctor
visit.

4.02 � 0.77 4.02 � 0.76 4.02 � 0.69 4.04 � 0.74 4.02 � 0.77 .999

Mean satisfaction scale score§ 3.88 � 0.42 3.92 � 0.49 3.86 � 0.51 3.91 � 0.41 3.89 � 0.46 .918

*These mean scores are based on a 5-point Likert Scale. A higher score is better.
†This scale was administered during the second follow-up phone interview. Number of respondents is less than at the first follow-up
call.
‡Negatively worded items. Scales scoring was reversed accordingly.
§Cronbach � � 0.82 for overall scale.
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outcomes associated with the AVS. Our finding
that health literacy and language did not result in a
disparity of medication recall contrasts with results
previously obtained by Persell and colleagues,15,16

who found poorer recall of prescribed medications
among English-speaking patients with inadequate
health literacy scores on the S-TOFHLA. How-
ever, both English- and Spanish-speaking patients
likely rely heavily on verbal communication and
instructions given during the office visit, and this
may particularly be true for patients with low
health literacy.17 For example, patients with low
health literacy often compensate with greater reli-
ance on the physician for health information.18 As
expected, health literacy levels were lower among
Spanish-speaking patients in our study, but we did
not find any significant difference in the recall of
medications. Thus, a standard English-language
AVS used for both English and Spanish speakers
was not a barrier to patients acquiring information
about their medications.

An important conclusion of our study is that the
length of the AVS resulting from current CMS
MU guidelines does not adversely affect patient
recall or satisfaction when compared with versions
with less information. On the other hand, much
information probably is disregarded or not re-
tained. The implication of these findings is that
simply handing patients the AVS at the end of a
visit cannot substitute for more concerted efforts to
remind patients of important information. Recent
research using brief simulated medical encounters
indicates that patients have difficulty comprehend-
ing and retaining physician instructions and have
the best recall of instructions received at the end of
the visit.19

One promising approach that could be applied
when the patient is provided the AVS is “closing
the loop” by asking the patient to repeat back
important elements of the information conveyed
during the visit.19,20 A systematic review of inter-
ventions to enhance patient recall of health care
instructions identified relatively few experimental
studies of written materials and subsequent recall,
and those reviewed did not consistently achieve
positive results.21 However, checking the patient’s
recall of important information before the close of
the visit is a practical, evidence-based method for
enhancing patient recall after a medical consultation.
Positive patient reactions to receiving an AVS, despite
limitations of recall of specific content observed in

this study and others, supports the AVS as an impor-
tant component of patient-centered care.22

In addition to its role in providing patients with
information to support self-management and ad-
herence, the AVS could be viewed as a tool for the
transfer of information among providers. The pa-
tients in our study did not indicate that they
planned to show the AVS to a different doctor, but
30% said they planned to keep it for their next
appointment. These responses could reflect the re-
liance of this particular study population on their
regular primary care providers for most health
problems.

Although our EHR system did provide a variety
of tailoring features to vary the content and format
of the AVS, we were unable to experimentally ma-
nipulate several features, including language, read-
ing level, and certain categories of information,
such as medications. We recognize that our inabil-
ity to omit certain categories of information from
AVSs generated in the context of an actual clinic
visit could have resulted in AVSs that were not
sufficiently different across the groups to affect the
outcomes. However, these constraints are the same
as those faced by the users of commercially avail-
able EHRs, and our results would have little gen-
eralizability if we had tested counterfactual condi-
tions that would not occur in actual practice, such
as an AVS that omits the current medications list or
an EHR that automatically translates the AVS into
another language.

A strength of our study is the randomized design
that controlled for potentially important confound-
ing factors, such as the primary care providers’
interactions with patients regarding the AVS and
patients’ health literacy level. The study was ade-
quately powered to detect a small to moderate
effect on the primary endpoints. Thus, the lack of
difference in the selected outcomes when the AVS
content is varied within parameters that are reason-
able in actual practice can be accepted with some
confidence. There are certainly questions remain-
ing about the effect of variables we did not vary
experimentally, such as the content of the patient
instructions section and other sections we could not
omit, the mode of delivery, and specific interactions
between the provider and the patient about the
AVS content. However, the current MU criteria do
not specify any features of the AVS other than a list
of desired elements, and we felt it was important to
focus initially on the question of optimal content.
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Conclusion
Our study contributes information needed to guide
primary care practices in selecting the content of
the their AVS to meet MU guidelines. It is clear
from our findings that the number of content areas
currently required by the CMS guidelines does not
interfere with patients’ ability to extract relevant
information. Primary care practices can implement
the MU guidelines for AVS content without con-
cerns that a lesser amount of information would
lead to better outcomes.
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