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IMPORTANCE: Patients are increasingly being given ac-
cess to their test results, but little is known about how
preferences vary with the test under consideration or the
results of the test (normal or abnormal).
OBJECTIVE: This study was conducted to examine pref-
erences for test result communication.
DESIGN, SETTING, AND PARTICIPANTS: We surveyed
adults to explore their preferences for test result notifica-
tion for three common diagnostic tests of varying “emo-
tional impact” (dual-energy x-ray absorptiometry [DXA],
genital herpes, and cancer biopsy) when test results were
1) normal and 2) abnormal. We conducted our survey
between June and August 2012 on the campus of an
academic medical center. For each scenario, subjects
were asked to rank seven methods that might be used to
communicate test results (letter, unsecured email, se-
cured email, text message, telephone call, secure Web
portal, office visit) in order of acceptability.
MAIN OUTCOME MEASURES: The main measures were
the percentage of respondents who ranked a particular
test result notification method favorably and the percent-
age who ranked it as unacceptable.
RESULTS: When test results were normal, subjects’ no-
tification preferences were generally similar for DXA, her-
pes and cancer biopsy, with telephone and letter ranked
most favorably for all three tests. Conversely, textmessage
and unsecured email were viewed as unacceptable notifi-
cationmethods for normal results by 45.0–55.0 % of sub-
jects across all three tests. When test results were abnor-
mal, office visits became more popular. A higher propor-
tion of subjects ranked office visits as theirmost preferred
notification method for our test with high “emotional im-
pact” (cancer biopsy) (38.4 %) as compared to DXA
(28.2 %) and herpes (27.9 %) (P=0.02). For most test
scenarios, younger subjects appeared to rank electronic
communication modalities (secure email or Web portal)
higher than older subjects, though this difference did
not reach statistical significance (P=0.29).
CONCLUSIONS: Preferences for test result notification
can differ substantially depending upon the test under
consideration and results of the test. Providers and health
care systems should consider these factors when deciding
how to communicate results to patients.
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INTRODUCTION

In order to provide high-quality patient care, all test results
should be tracked, reviewed, and acted upon.1 However, there
is now abundant evidence that test result management prac-
tices are highly variable,2,3 and in the most serious cases,
missed test results can lead to real patient harm.4–6

Studies have demonstrated that many providers lack sys-
tems for ensuring that the tests they order are completed and
for reliably communicating the results to patients.2,7,8 Re-
search has also demonstrated that both normal and abnormal
test results are commonly missed, even in health care systems
with advanced electronic health records (EHRs),8,9 and that
providers miss 1–10 % of abnormal test results.9,10 A system-
atic review by Callen et al. found that, across 19 published
studies, 6.8–62 % of lab tests were not followed up on.11 It
would not be an overstatement to conclude that the health care
system lacks mechanisms for ensuring that test results are
consistently conveyed to patients.3,12

As appreciation of problems inherent in test result reporting
processes has increased, a number of potential solutions have
been explored. One strategy has involved the development of
advanced computerized in-boxes that assist providers in
reviewing results, initiating actions (e.g., referrals, office
visits) for abnormal results, and notifying patients.13,14 Anoth-
er potential solution has entailed creating processes whereby
testing centers routinely provide test results directly to pa-
tients; such systems range from sending test results by mail
to sophisticated Web-based electronic patient portals.15 While
there is growing momentum in favor of sharing test results
with patients, few studies have empirically evaluated patients’
preferences for receiving notification of their test results.16–18

Moreover, we are unaware of any studies that have evaluated
how preferences vary with patient demographics, the emotion-
al impact of the particular test being considered, and whether
the test result was normal or abnormal.
We conducted a survey to examine how adults would want

to be informed of three different test results of varying emo-
tional impact (dual-energy x-ray absorptiometry [DXA] scan,
genital herpes, and cancer) and how notification preferences
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would vary depending upon whether the test result was normal
or abnormal.

METHODS

Study Setting

Our study was conducted on the campus of a major academic
medical center located in the U.S. Midwest. The hospi-
tal, including all inpatient and outpatient clinics, uses
the Epic EHR (Epic Systems Corporation, Verona, WI,
USA). Patients have the ability to register for access to
Epic’s MyChart patient portal that allows patients the
option of communicating with their health care team
through a secure Web-based application. MyChart also
allows patients to review and access their own test
results. At the time of our study, approximately 28 % of
patients had signed up for MyChart (personal communication,
Dr. Prakash Nadkarni).

Survey Development

We developed a survey to examine patients’ preferences for
notification of their test results. Our work built upon prior
research that we and others have performed in this
area.10,16,17,19 We collected data on survey respondents’ de-
mographic (age, race, sex), educational attainment (catego-
rized as high school or less, some college, completed college,
and graduate school or above), and baseline health status
(categorized as excellent, very good, good, fair, or poor)
information. The full survey instrument is included as
Appendix 1.
In keeping with our study objective, we identified three tests

of varying “emotional impact,” following a design we had
used previously.10 We selected one test of low emotional
impact (DXA scan), one test of intermediate impact (genital
herpes), and one of high impact (biopsy for possible cancer
[breast for women, prostate for men]).
We developed a brief scenario for each of the three tests

(DXA, herpes, cancer) coupled with each potential result (test
normal and test abnormal), for a total of six scenarios admin-
istered to each subject (see Appendix 1). For each scenario,
subjects were given a list of seven ways that they could be
notified of their results (mailed letter, unsecured email, secure
email, text message, telephone call, secure internetWeb portal,
and office visit); there was an additional option to select
“other,” with space for free-text entry. Secure email was de-
scribed as email with additional security above and beyond
that of usual email systems (i.e., Gmail, Yahoo). Each subject
was instructed to rank the potential methods for result notifi-
cation from most preferred to least preferred; subjects were
also instructed to mark any methods that they found unaccept-
able, and these tests were eliminated from the ranking exer-
cise. Thus, each subject completed the ranking exercise for six
different test result scenarios (DXA normal, DXA abnormal,

herpes normal, herpes abnormal, cancer biopsy normal, and
cancer biopsy abnormal).

Survey Administration

We initially developed a paper-based draft of our survey, and
then converted the survey instrument into an electronic version
(Qualtrics LLC, Provo, UT, USA) that was administered using
a tablet computer. We conducted pilot testing to ensure that the
material was clearly worded and that our test selections were
logical. After updating each scenario, we administered the
survey to a random sample of subjects drawn from five dif-
ferent clinic waiting rooms within a large tertiary care aca-
demic medical center as well as from several public locations
visited by faculty and students on our medical campus. We did
not target patients over family members, and likewise did not
make efforts to include or exclude students or staff. A member
of our study team, SS, would enter one of the recruitment
locations and randomly approach the nearest potential partic-
ipant who appeared at or above our minimum age requirement
of 18 years; if an individual refused to participate, we
attempted to obtain basic demographic data, including age,
race, and sex, to allow for comparison of patients who did and
did not agree to participate.
Participants who agreed to participate were invited to com-

plete the survey, either where they were, or they could choose
to be escorted to a private office for greater privacy. Each
respondent was given the tablet computer; assistance with
both the technology and content of the survey was provided
by one of the study team members (SS) on an as-needed basis
(Appendix 1).

Statistical Analyses

First, we compared the demographic characteristics of subjects
who did and did not agree to participate in our study
using relevant methods (t test, chi-square statistic). We
then examined the sociodemographic characteristics of
subjects who completed the survey, including age, sex,
race, and educational attainment. Continuous variables
were summarized as mean and standard deviation (SD),
while categorical variables were described using propor-
tions (percentages).
Second, we examined subjects’ notification preferences for

each of the three tests (DXA, herpes, and cancer biopsy) when
the results were normal and when the results were abnormal
(six scenarios in total). More specifically, for each scenario we
examined the percentage of subjects who ranked a given result
notification method (e.g., office visit, telephone call) as their
top choice (each subject was allowed a single top choice for
each scenario). We also calculated the percentage of respon-
dents who ranked a particular method as unacceptable for each
of the six scenarios (subjects could rank multiple methods as
unacceptable for each scenario).
After calculating the rankings, for each of the six scenarios,

we compared the percentage of subjects who designated a
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given notification method (e.g., mailed letter) as their “top
choice” when the test was normal (e.g., normal DXA) versus
abnormal (e.g., abnormal DXA) using the Wald chi-square
test; this comparison allowed us to ascertain whether top
choices varied depending upon whether results were normal
or abnormal. We conducted similar analyses to evaluate noti-
fication methods that were deemed unacceptable; in particular,
we compared the percentage of subjects who designated a
given notification method as unacceptable when a given test
was normal (e.g., herpes normal) versus abnormal (e.g., herpes
abnormal). To ensure the robustness of our findings, we also
evaluated preferred notification by focusing on whether a
given method was ranked amongst a subject’s “top 3” choices
as another measure of examining which reporting methods
were viewed favorably.
Third, we examined whether subjects’ preferences for elec-

tronic notification (secured email or Web portal) varied with
age. Specifically, we stratified subjects into three age catego-
ries: 18–30 years, 31–60 years, and 61 years and above. We
then compared the percentage of subjects in each age stratum
who ranked secure electronic notification methods as their top
choice. This study was approved by the University of Iowa
institutional review board. All analyses were conducted using
R version 3.0.2.

RESULTS

We approached 431 subjects, of whom 305 (70.8 %) completed
the survey. Subjects who agreed and did not agree to participate
in our study were similar with respect to age and race, though
refusal rates were higher for men than women (P<0.01). The
mean age of study participants was 47.7 years, and 33.4%were
men (Table 1). Our population was well educated, with more
than 50.0% having completed college; 60.6% rated their health
status as very good or excellent (Table 1).

For notification of normal test results, subjects’ preferences
were generally clinically similar across the different test sce-
narios (Table 2, Columns 1 and 3). For example, a telephone
call was selected as the most preferred method for notification
for normal results for all three tests (telephone call ranked as
top choice by 33.8 % for DXA, 40.3 % for herpes, 43.0 % for
cancer; P=0.12 for difference across tests). Likewise, unse-
cured email was viewed as unacceptable when results were
normal for DXA, herpes, and cancer by 48.2, 52.1 and 54.8 %
of subjects, respectively (P=0.19) (Table 2 and eFigure 1)
For notification of abnormal test results, the preferred

methods of result notification differed somewhat across tests
(Table 2, Columns 2 and 4). For example, a significantly higher
proportion of patients ranked an office visit as their top choice
for an abnormal cancer test (38.4 %) as compared to DXA
(28.2 %) and herpes (27.9 %) (P=0.002). Alternatively, with
regard to notification methods viewed as unacceptable for ab-
normal tests (Table 2, Column 4), the percentage of subjects
who viewed text messaging as unacceptable was similar for
cancer (58.7 %) and herpes (57.1 %) as compared to DXA
(53.4 %) (P=0.20), suggesting no significant differences.
In viewing results from a different perspective, respondent

preferences for result notification were substantially different
when comparing preferences for normal versus abnormal results
within each of the three diagnostic tests (e.g., DXA normal
versus DXA abnormal) (Table 2 and eFigure 2). For example,
33.8 % of subjects ranked telephone as their top choice for a
normal DXA (Table 2, Column 1) as compared to 43.3 %
(Table 2, Column 2) for abnormal DXA (P=0.02). Likewise, a
mailed letter was viewed as unacceptable by 11.2 % of subjects
when DXAwas normal but 22.3 % when DXAwas abnormal
(P<0.001). Trends were similar in comparisons of preferences
for normal versus abnormal results for herpes and cancer.
In supplementary analyses, we found that acceptance of

electronic notification, defined as secure email or Web portal,
appeared to be higher for younger subjects than older subjects,
though differences were not statistically significant (Fig. 1).
For example, for a normal herpes test, 21.6 % of subjects aged
18–30 years ranked an electronic source as their top choice for
communication, compared to 28.8 % of subjects aged 61 and
over (P=0.29).

DISCUSSION

A confluence of societal, regulatory and technological factors
are driving the health care system to improve patients’ access
to their test results. However, there is little empirical data
describing how patients want to receive their test results and
how preferences might change from test to test and between
normal and abnormal results. In a study of more than 300
subjects, we note a number of important findings. First, we
found that telephone calls and office visits were generally
viewed most favorably, while unsecured electronic communi-
cation (unsecured email, text messaging) was viewed as

Table 1 Characteristics of Study Subjects

Characteristic N=305

Demographics
Age, mean (sd) 47.7 (18.4)
Male, number (%) 102 (33.4)
Race, number (%)*

White 270 (89.1)
Black 6 (2.0)
Hispanic 5 (1.7)
Asian 11 (3.6)
Native American 1 (0.3)
Other 3 (1.0)
Multiracial 7 (2.3)

Education
High school or less, number (%) 69 (22.6)
Some college, number (%) 76 (24.9)
Completed college, number (%) 64 (21.0)
Graduate school, number (%) 96 (31.5)

Health status
Excellent, number (%) 62 (20.3)
Very good, number (%) 123 (40.3)
Good, number (%) 85 (27.9)
Fair or poor, number (%) 35 (11.5)

�2 subjects did not report race
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undesirable. Second, we found that preferred methods of
notification changed relatively little from test to test, but varied
substantially when results switched from normal to abnormal.
Third, we found that acceptance of electronic communication
was higher among younger subjects than older ones. In total,
our results hint at the complexity of communicating test results
to patients.
A number of our findings merit discussion. First, it is

important to understand the rationale for improving the com-
munication of test results to patients. There is now robust
evidence that test results are often missed and that providers
lack reliable systems for communicating results to pa-
tients.3,8,20–25 In one cross-sectional study, only 41 % of
discharged patients had test results returned to them, and only
61 % of caregivers were aware of the results.26 Most primary
care physicians see hundreds of tests per week, and volume
alone is a challenge.12 Implementing systems whereby test
results are routinely “pushed out” to patients has been pro-
posed as one way to ensure that important results are not
missed. Ignoring the patient safety benefits that might accrue
from routinely conveying test results to patients, patients
consistently report that they want to know their test results
whether normal or abnormal.17,19 For example, Baldwin and
colleagues found that 90 % of patients wanted to be notified of
all test results,16 and a recent trial by Delbanco and colleagues
found that providing open access to medical records was well
received by patients and providers alike.27

Several EHR developers have created patient portals, such
as Epic’s MyChart or the Veterans Health Administration’s
My HealtheVet, to meliorate communication with pa-
tients.28,29 Both systems have functions that allow patients to
review their own test results; more detailed nuances including
the types of tests available for review, when results are posted
(e.g., immediately upon completion of testing or only after
provider review and approval) can often by controlled by
individual providers or computer system administrators. Little
attention has been given to whether such portals are viewed
favorably by patients or to precisely which tests or results
might not be suitable for communication via portals.
Second, we found that subjects generally preferred tele-

phone calls and office visits, while viewing others communi-
cation routes less favorably—in particular, text messaging and
unsecured email. This finding is important, and it has practical
value. The greater security afforded by Web portals and
encrypted email systems comes at a cost of increased hassle
for patients and providers. We believe that there is an inherent
conflict between “ease of access” and “data security,” suggest-
ing that a perfect solution will be difficult to come by. Our
findings suggest that health systems and EHR vendors can
take concrete steps to facilitate the types of communication
that subjects prefer, while discouraging the use of unsecured
email and text messages in most situations.
Third, our results demonstrated surprising consistency in

terms of the notification methods that were viewed favorably

Table 2 Preferences for Receiving Results (N=305)

Percentage of
subjects ranking
notification method
as top choice when
results are normal
(1)

Percentage of
subjects ranking
notification method
as top choice when
results are
abnormal (2)

Percentage of
subjects ranking
notification method
as unacceptable
when results are
normal (3)

Percentage of
subjects ranking
notification method
as unacceptable
when results are
abnormal (4)

P values
for 1 vs 2

P values
for 3 vs 4

DXA,
Number, (%)
Letter by U.S. Mail 64 (21.0) 29 (9.5) 34 (11.2) 68 (22.3) 0.04 <<0.01
Unsecured email 8 (2.6) 6 (2.0) 147 (48.2) 163 (53.4) 0.60 0.20
Secure email 47 (15.4) 26 (8.5) 32 (10.5) 50 (16.4) <0.01 0.03
Text message 10 (3.3) 5 (1.6) 139 (45.6) 163 (53.4) 0.64 0.05
Telephone call 103 (33.8) 132 (43.3) 16 (5.3) 15 (4.9) 0.02 0.85
Secure Web portal 48 (15.7) 19 (6.2) 54 (17.7) 62 (20.3) <<0.01 0.41
Office visit 23 (7.5) 86 (28.2) 50 (16.4) 22 (7.2) <<0.01 <0.01

Herpes,
Number, (%)
Letter by U.S. Mail 55 (18.0) 34 (11.2) 46 (15.1) 90 (29.5) 0.93 <<0.01
Unsecured email 5 (1.6) 4 (1.3) 159 (52.1) 177 (58.0) 0.22 0.14
Secure email 46 (15.1) 23 (7.5) 41 (13.4) 58 (19.0) <<0.01 0.06
Text message 8 (2.6) 5 (1.6) 157 (51.5) 174 (57.1) 0.78 0.17
Telephone call 123 (40.3) 125 (41.0) 13 (4.3) 22 (7.2) 0.81 0.12
Secure Web portal 42 (13.8) 27 (8.9) 51 (16.7) 64 (21.0) 0.36 0.18
Office visit 24 (7.9) 85 (27.9) 43 (14.1) 25 (8.2) <<0.01 0.02

Cancer,
Number, (%)
Letter by U.S. Mail 56 (18.4) 18 (5.9) 51 (16.7) 104 (34.1) 0.05 <<0.01
Unsecured email 6 (2.0) 4 (1.3) 167 (54.8) 182 (59.7) 0.15 0.22
Secure email 33 (10.8) 17 (5.6) 47 (15.4) 79 (25.9) 0.02 <0.01
Text message 8 (2.6) 2 (0.7) 149 (48.9) 179 (58.7) 0.64 0.02
Telephone call 131 (43.0) 132 (43.3) 8 (2.6) 26 (8.5) 0.57 <0.01
Secure Web portal 36 (11.8) 14 (4.6) 54 (17.7) 84 (27.5) 0.01 <0.01
Office visit 33 (10.8) 117 (38.4) 36 (11.8) 18 (5.9) <<0.01 0.01
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and unfavorably as we moved from DXA to herpes to cancer.
From this perspective, patient preferences seemed to differ from
provider preferences for test result notification.10 At the same
time, there were modest shifts in preference when we moved
from normal to abnormal test results. For example, office visits
were increasingly preferred when results were abnormal as
opposed to normal. Alternatively, telephone calls were viewed
favorably in virtually all scenarios. We also found evidence that
preferences for communication differed between younger and
older patients, with older patients viewing electronic notifica-
tion methods less favorably. In aggregate, these results suggest
that, ideally, test result reporting would be tailored to the test
under consideration, the results of the test, and the age of the
recipient. Of course, creating a system that could account for
just these three factors is far beyond any test result reporting
system we have encountered in clinical practice.
Fourth, it is important to discuss how our findings relate to

the current legislative environment. The Department of Health
and Human Services recently issued an important final rule
amending HIPAA and the Clinical Laboratory Improvement
Act (CLIA) in order to facilitate greater patient access to test
results.30 Specifically, a February 2014 update to the CLIA
now requires most laboratories to provide patients (or their
delegates) with direct access to their test results. Precisely how
laboratory operators respond to these regulations remains to be

seen. At the state level, regulations are changing as well, with
new requirements for communicating results to patients
adding to an already confusing landscape.31,32 It is both fasci-
nating and frightening to see a lack of rigorous empirical
research on patient preferences to inform these changes.
Several limitations of our study are important to mention.

First, our study subjects were drawn from a single academic
medical center campus and were generally white, well educat-
ed, and healthy. Our institution had already completed imple-
mentation of the Epic EHR, including Epic’s MyChart patient
portal. It will be important to replicate our study in other
environments and among other patient populations. Second,
we did not directly inquire about subjects’ prior experience
with various test result communication processes (e.g., Web
portals) or whether subjects had registered for Epic MyChart.
Third, our clinical scenarios deliberately focused upon discrete
tests that would be performed infrequently for a given patient.
It is unclear how preferences for communication might differ
for tests that are performed routinely such as blood pressure or
hemoglobin A1c. It is also important to acknowledge that,
while our effort to identify tests of varying emotional impact
has face validity, we are unaware of any empirical research
assessing emotional impact. Fourth, we did not directly eval-
uate subjects’ prior experiences with the tests under consider-
ation. Fifth, all participants were given the test scenarios in the

Figure 1 Relationship between electronic (secure email or Web portal) methods of notification, age, and test scenario. “Electronic method” was
defined as notification by secure email or Web portal. For most test scenarios, younger subjects (18–30) appeared more likely to rank electronic
methods highly than older subjects (age 61+), though this difference did not reach statistical significance (Wald chi-square P values: DXA normal,

P=0.66; DXA abnormal, P=0.69; herpes normal, P=0.29; herpes abnormal, P=0.44; cancer normal, P=0.96; cancer abnormal, P=0.32).
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same order, creating the potential for order effects. Our anal-
ysis also included multiple comparisons, increasing the possi-
bility that differences were detected in statistical testing as a
consequence of mere chance (type 1 error). Lastly, an older
adult may find it difficult to imagine the angst associated with
genital herpes, or a younger patient might find it difficult to
understand the anxiety related to osteoporosis.
Preferences for test result notification differ substantially

amongst individuals based upon whether results are normal or
abnormal and on the patient’s age. Providers and health care
systems should consider these factors when deciding how to
communicate results to patients.
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