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IMPORTANCE As health information technology grows, secondary uses of personal health
information offer promise in advancing research, public health, and health care. Public
perceptions about sharing personal health data are important for establishing and evaluating
ethical and regulatory structures to oversee the use of these data.

OBJECTIVE To measure patient preferences about sharing their electronic health information
for secondary purposes (other than their own health care).

DESIGN, SETTING, AND PARTICIPANTS In this conjoint analysis study, we surveyed 3336 adults
(568 Hispanic, 500 non-Hispanic African American, and 2268 non-Hispanic white);
participants were randomized to 6 of 18 scenarios describing secondary uses of electronic
health information, constructed with 3 attributes: uses (research, quality improvement, or
commercial marketing), users (university hospitals, commercial enterprises, or public health
departments), and data sensitivity (whether it included genetic information about their own
cancer risk). This design enabled participants to reveal their preferences for secondary uses
of their personal health information.

MAIN OUTCOMES AND MEASURES Participants responded to each conjoint scenario by rating
their willingness to share their electronic personal health information on a 1 to 10 scale
(1 represents low willingness; 10, high willingness). Conjoint analysis yields importance
weights reflecting the contribution of a dimension (use, user, or sensitivity) to willingness to
share personal health information.

RESULTS The use of data was a more important factor in the conjoint analysis (importance
weight, 64.3%) than the user (importance weight, 32.6%) and data sensitivity (importance
weight, 3.1%). In unadjusted linear regression models, marketing uses (β = −1.55), quality
improvement uses (β = −0.51), drug company users (β = −0.80), and public health
department users (β = −0.52) were associated with less willingness to share health
information than research uses and university hospital users (all P < .001). Hispanics and
African Americans differentiated less than whites between uses.

CONCLUSIONS AND RELEVANCE Participants cared most about the specific purpose for using
their health information, although differences were smaller among racial and ethnic
minorities. The user of the information was of secondary importance, and the sensitivity was
not a significant factor. These preferences should be considered in policies governing
secondary uses of health information.
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D uring the past 4 years, the federal government has made
an unprecedented public investment in health informa-
tion technology. By the end of 2012, 72% of office-based

physicians had adopted an electronic health record system.1

Policy discussions have generally focused on how adoption of
health information technology can affect the quality and value
of health care.2 However, increasingly digitized health informa-
tion also enables new and potentially far-reaching opportunities
for secondary uses of electronic health information. Secondary
uses, which we define as uses other than personal medical care,
fall into several categories, including research (eg, comparative
effectiveness studies), public health (eg, public health surveil-
lance),healthcarequalityimprovement(eg,measurementofpro-
vider performance), and commercial marketing (eg, pharmaceu-
tical marketing).

There are strong ethical traditions (ie, autonomy) and regu-
latory structures (ie, privacy laws) that emphasize the privacy
of this information and the rights of patients to know about and
approve its use.3 However, in some circumstances privacy is
overridden to advance societal interests, as with contagious or
otherwise reportable illnesses.4 Ethicists and regulators have
debated other circumstances when the proper balance be-
tween individual privacy interests and public good is less clear.
For example, comparative effectiveness research could greatly
advance scientific understanding of health and health care if it
could be performed on clinically detailed and broadly repre-
sentative information from interoperable electronic health rec-
ords. The social benefits of such research might be large enough
to justify more relaxed approaches to consent if inviolable ele-
ments of personal privacy were preserved.4-7 Deidentifying data
does not necessarily eliminate these tensions between per-
sonal privacy and public good, both because the highly protec-
tive systems of deidentification imposed under HIPAA (the
Health Insurance Portability and Accountability Act) often elimi-
nate information that is important to retain8,9 and because pa-
tients often express concern about data stewardship and con-
trol separate from issues of privacy.10,11

In this context, we sought to investigate public attitudes
about the secondary use of electronically available personal
health information. We recognized that these attitudes differ
according to context, so we deployed conjoint analysis in an
experimental survey design to examine patients’ willingness
to share their personal health information. Conjoint analysis
is commonly used in marketing research to disentangle pref-
erences for individual attributes of consumer products when
presented in combination,12-14 for example, automobiles that
vary according to price, performance, comfort, gas mileage,
safety, and style. By asking individuals to rate different com-
binations of these attributes, one can measure the unique im-
portance of each attribute to the consumer.

In the current context, the attributes are not consumer
product characteristics but attributes of how health informa-
tion might be used. We examined different uses of this infor-
mation (medical research, quality improvement, or commer-
cial marketing), different users of this information (university
hospitals, public health departments, or commercial enter-
prises), and data sensitivity (eg, whether it included genetic
information about their own cancer risk).

Prior studies10,15-22 suggest that each of these factors is a po-
tentially important determinant of public attitudes about data
use, but, to our knowledge, no studies have examined them sys-
tematically. We focused on genetic information and cancer risk,
given the heightened sensitivity to this type of health informa-
tion and the strong interest in building genomic databases for fu-
tureresearch.23,24 Wealsofocusedon3racialandethnicsubpopu-
lations: non-Hispanic whites, non-Hispanic African Americans,
and Hispanics, using responses as a lens to examine differences
across these broad groups, given the historical relationship be-
tween race, genetics, and distrust in biomedical research.25-28

Methods
Participants
We recruited participants from an online research panel as-
sembled by GfK Knowledge Networks.29 The GfK Knowledge
Networks panel members are recruited through probability-
based sampling using random digit dialing and address-based
sampling to create nationally representative panels.30 This
method provides coverage of households with and without tele-
phones, cell phones, and Internet access (97% coverage of US
households). Individuals without Internet access are provided
with computer hardware and Internet access to complete sur-
veys. Individuals with Internet access are given modest cash
compensation. On average, panel members are invited to par-
ticipate in 4 to 6 surveys per month and complete 3 surveys per
month. Online research panels constructed from probability-
based samples yield estimates similar to those produced by ran-
dom digit–dial telephone surveys.31

We oversampled African Americans and Hispanics (from
English- and Spanish-speaking households) to allow for com-
parisons across racial and ethnic groups. We administered the
survey electronically from November 9, 2012, through Decem-
ber 2, 2012. Before analysis we excluded respondents who com-
pleted the survey in less than half the median completion time
(<5 minutes) to screen out “speeders,” who were very un-
likely to have read the questions before responding and who,
in pretest analyses in this population, revealed almost no item-
to-item variation in responses, consistent with inattention to
question content. The protocol was approved by the Univer-
sity of Pennsylvania Institutional Review Board.

Experimental Instrument
The online survey instrument contained 3 main sections: health
status and health care access measures, responses to short sce-
narios describing secondary data uses, and a 9-item scale mea-
suring health care system distrust.

Conjoint Scenarios
Participants were presented with the following introduction:

Many doctors and hospitals are starting to use electronic
medical records instead of paper charts when they provide care.
Electronic medical records can also be used for other health care
and public health reasons.

You will be shown some possible uses of your electronic health
information. In each case, you will be shown what health infor-
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mation will be used, who will use it, and what they will use it for.
Please indicate how willing you would be to share your health
information for each situation. Your name would not be released.

This introduction was followed by descriptions of 6 situations
in which participants were told what information would be used
reflecting the sensitivity of the information (“your medical his-
tory” [ie, low sensitivity] or “your medical history and the results
of a personal genetic test that predicts your chance of getting can-
cer” [ie, high sensitivity]), the user of the information (“univer-
sity hospital,” “drug company,” or “public health department”),
and the use of the information (“research new ways to prevent
cancer,” “evaluate how well your doctor provides preventive can-
cer care,” or “identify what kinds of patients will be interested
inbuyingtheircancerpreventionproduct”).Eachparticipantwas
randomly assigned to receive 6 of the possible 18 scenarios. For
each item, participants were asked, “In this situation, how will-
ing would you be to share your health information?” and rated
their responses on a 10-point scale, where 1 indicates not at all
willing and 10, very willing.

Health and Health Care Measures
Prior research suggests that health status may influence sup-
port for sharing health information; however, the evidence is
mixed.15,19 We measured self-rated health with a single item from
the Behavioral Risk Factor Surveillance System 2010 question-
naire (short form 1).32 We evaluated insurance status, whether
the respondent had a usual source of medical care, and whether
the respondent had experienced cost-related barriers to care
in the prior year, using items derived from the National Health
Interview Survey.33 We hypothesized that individuals margin-
alized from the health care system or those with a strained finan-
cial relationship would be less willing to share their health infor-
mation. We measured distrust in the health care system by using
the Revised Health Care System Distrust Scale,34 a 9-item scale
that ranged from 9 to 45 (45 indicates a high level of distrust) and
includes 2 validated subscales: competence distrust and values
distrust. Concerns about health information privacy potentially
relate to both domains if patients are concerned about mishan-
dling of information as well as uses of information that may bring
harm through discrimination or stigma.35,36 Distrust may also
mediate associations between race or ethnicity and willingness
to share health information, given the history of distrust among
minority populations about biomedical research.25-28

Confidence in Institutions and Organizations
We asked respondents to rate various institutions and organiza-
tions on how much confidence they had in each to protect their
health information. Respondents chose from 3 categories: hardly
any confidence at all, only some confidence, and very high con-
fidence. This question was adapted from a General Social Sur-
vey question measuring confidence in institutions overall.37

Demographics
GfK Knowledge Networks had previously collected demo-
graphic data on panel participants, including age, sex, race, eth-
nicity, income, educational level, and metropolitan or rural resi-
dential status.

Statistical Analysis
We compared characteristics of responders and nonre-
sponders and compared the sociodemographic characteris-
tics between racial or ethnic groups (non-Hispanic white, non-
Hispanic African American, and Hispanic) using t tests and
analysis of variance for continuous variables and χ2 tests for
categorical variables.

We conducted a conjoint analysis based on a main effects
analysis-of-variance model. In this analysis, we computed a
numerical part-worth utility value for each level of each
attribute.13,38 Large part-worth utilities were assigned to the
most-preferred levels, and small part-worth utilities were as-
signed to the least-preferred levels. The attributes with the larg-
est part-worth utility range were considered the most impor-
tant in explaining the variability in the outcome. Importance
weights are reported for each attribute.

Subsequently, to adjust for patient-level characteristics and
to investigate potentially important interactions with the at-
tributes, we conducted linear regression between the attri-
bute levels, participant characteristics, and distrust. Correla-
tion of responses within each individual was accounted for
using generalized estimating equations assuming an indepen-
dence correlation structure. Poststratification weights pro-
vided by GfK Knowledge Networks were used in all analyses
to adjust for any survey nonresponse as well as any noncov-
erage or undersampling and oversampling resulting from the
study-specific sample design.

Models include the 3 test attributes, patient race and eth-
nicity, a measure of high distrust of the health care system (top
quartile), health status, measures of access to care, and other so-
ciodemographic variables, as well as interaction terms be-
tween the attributes and patient race and ethnicity. We speci-
fied a baseline scenario in the models in which we hypothesized
support would be the highest (sensitivity, low; user, university
hospital; and use, research). Wald tests were used to assess sig-
nificance, with a type I error rate of 0.05. All analyses were con-
ducted with SAS software (version 9.3; SAS Institute Inc).

Results
Of the 5119 panel members we invited to participate, 3336 com-
pleted the survey (response rate, 65.2%); 272 “speeders” were
removed for a final sample of 3064, including 2093 non-
Hispanic whites, 455 non-Hispanic African Americans, and 516
Hispanics (250 completed the survey in Spanish). The sociode-
mographic, health, and health care variables differed across
the 3 racial and ethnic categories (Table 1). Responders and non-
responders differed demographically; nonresponders were
younger, had lower incomes and educational levels, and were
slightly more likely to be female. However, we applied post-
stratification weights to our analyses to account for nonre-
sponse bias.

The mean willingness to share health information for each
conjoint scenario is presented in Table 2 by race or ethnicity.
In our baseline scenario in which we hypothesized support
would be the highest (sensitivity, low; user, university hospi-
tal; and use, research), the overall willingness to share elec-
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tronic health information was moderately high (mean rating,
6.82 on a scale of 1-10, where 1 indicates not at all willing to
share and 10, very willing to share). For this baseline sce-
nario, whites demonstrated greater willingness to share their
electronic health information than Hispanics (mean, 6.98 vs
6.38; P = .03). The differences between whites and African
Americans were not significant (mean, 6.98 vs 6.58; P = .21).

Using conjoint analysis, we calculated importance weights
for the 3 attributes. Importance weights are a measure of the
importance of an attribute relative to the other attributes in
the model on an individual’s preferences. The use of data was
the factor that most influenced participants’ willingness to
share their electronic health information (importance weight,
64.3%). The user of the data was less important (importance
weight, 32.6%), and the sensitivity of health information was
not important (importance weight, 3.1%). Use was more im-
portant among all 3 racial/ethnic groups (importance weight,
65.7%, 57.9%, and 56.4% for white, Hispanic, and African
American respondents, respectively) than user (importance
weight, 31.5%, 38.3%, and 41.3%, respectively) or sensitivity
(importance weight, 2.7%, 3.8%, and 2.3%, respectively).

In unadjusted generalized estimating equation models, use
and user variables were statistically significant as shown in
Table 3. Marketing uses resulted in the largest declines in will-
ingness to share health information compared with research
uses (β = −1.55; P < .001). Respondents also reported less sup-
port for quality improvement uses than for research uses (β =
−0.51; P < .001). The user of health information was also im-
portant. Drug companies and public health departments re-
ceived lower support than university hospitals (β = −0.80 and

−0.52, respectively; both P < .001). We tested interactions of
race or ethnicity with the conjoint attributes (use, user, and
sensitivity) while controlling for sociodemographic charac-
teristics, including educational level and income, health sta-
tus, and access to care measures. The difference in willing-
ness to share health information for marketing vs research uses
was smaller for African Americans and Hispanics than for
whites (African American × marketing interaction, β = 0.87; His-
panic × marketing interaction, β = 1.01; both P < .001). There
was also a smaller but statistically significant interaction be-
tween race or ethnicity and quality improvement uses com-
pared with research uses (African American × quality improve-
ment interaction, β = 0.44; Hispanic × quality improvement
interaction, β = 0.59; both P < .001). In Figure 1, we display these
interactions for the 3 uses (research, quality improvement, and
marketing) and for 2 users (university hospital and drug com-
pany) by race or ethnicity.

Respondents lacking a usual source of care (β = −0.44;
P < .001) and those experiencing cost barriers to care (β = −0.30;
P = .02) were less willing to share their health information, as
were those reporting high levels of distrust of the health care
system (β = −0.65; P < .001), but distrust did not influence the
relationship between race and the conjoint attributes. There
were no significant differences by demographic characteris-
tics except that young adults (aged 18-29 years) were slightly
more willing to share their health information than middle-
aged adults (aged 45-59 years).

We asked respondents how confident they were in vari-
ous institutions and organizations to protect their health in-
formation. The results varied widely and are presented in

Table 1. Characteristics in 3064 Participants

Characteristic

Participants, Unweighted %

P Valuea

All
Participants
(N = 3064)

African
American
(n = 455)

Hispanic
(n = 516)

White
(n = 2093)

Age, y

18-29 13.2 13.9 22.5 10.7

<.001
30-44 21.5 20.7 32.0 19.1

45-59 32.4 32.5 28.9 33.3

≥60 32.9 33.0 16.7 36.9

Female sex 49.8 53.6 49.0 49.2 <.001

Lives in a metropolitan area 85.7 91.7 94.0 82.4 <.001

Educational level

Less than high school 8.9 9.5 24.0 5.1

<.001
High school 29.1 29.7 29.7 28.9

Some college 30.4 36.7 27.7 29.6

Bachelor's degree or higher 31.6 24.2 18.6 36.5

Annual income, $

<25 000 18.8 29.9 25.8 14.7

<.001
25 000-49 999 23.6 25.3 31.2 21.3

50 000-74 999 19.0 17.6 18.6 19.5

≥75 000 38.6 27.3 24.4 44.5

Insured 82.9 80.6 59.1 89.3 <.001

Has a physician or other health care provider 75.8 77.8 56.2 80.2 <.001

Did not receive care in past year because of cost 16.8 21.7 26.1 13.4 <.001

Self-rated health status: fair or poor 16.4 21.0 20.4 14.4 <.001

a Results of analysis of variance
comparing findings across the 3
racial/ethnic groups.
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Figure 2. Health care provider organizations and nonprofit
health-related organizations received relatively high sup-
port, and Internet and social media companies had very low
support.

Discussion
As clinically detailed elements of personal health information
are increasingly coded in electronic health records and as those
records become more aggregatable across systems, secondary
uses of electronic health information offer enormous promise
in advancing research, public health, and health care. Even if
we see the use of this information as providing immense social
good, its effective use will probably require the acceptance of
the public and trust and confidence about information stew-
ardship. Our study begins to describe population support for spe-
cific uses of personal health information. It is based largely on
revealed preferences derived from an experimental design rather
than expressed preferences and has 3 main findings.

First, what our participants care about most is the spe-
cific purpose for using information, and among the choices we
investigated, the goal they most privilege is research. Al-
though it is not surprising that support was greater for re-
search uses than for marketing uses, it is surprising that sup-
port for quality improvement uses was lower than for research
because it is the use that is most likely to offer a more imme-

diate benefit to the patient. Participants also revealed they care
about the user but less than they care about use. To our sur-
prise, the sensitivity of the health information—at least within
the range we presented (personal medical history plus per-
sonal genetic test results vs personal medical history alone)—
was not important. This finding contrasts with the notion that
patients view genetic information as particularly sensitive.39,40

It may add support to the arguments against privileging ge-
netic information, as some experts have argued.41,42

Second, we found that compared with white partici-
pants, racial and ethnic minorities were no less supportive of
their health information being used for any use except for a
small but nonsignificant difference for research. We had hy-
pothesized that racial and ethnic minority respondents would
be less supportive, given prior work showing lower levels of
support for research participation and higher levels of con-
cern for health information technology.15,25-28,43

Third, relationships with the health care system are asso-
ciated with support for sharing health information. Partici-
pants with high levels of distrust of the health care system,
those without a usual source of care, and those who had re-
cently experienced cost barriers to care were less supportive
of secondary uses. However, participants also identified the
health care delivery system as the most trusted to protect
health information relative to other institutions and organi-
zations—although less than half expressed a high level of con-
fidence even in these organizations.

Table 2. Respondent Willingness to Share Personal Health Information by Conjoint Scenario

Conjoint Scenario Willingness to Share Personal Health Information, Mean Ratinga

Use and User Sensitivity
All

Respondents
Non-Hispanic

African Americans Hispanics
Non-Hispanic

Whites P Valueb

Research

University hospital Low 6.82 6.58 6.38 6.98 .04

High 6.72 6.60 6.80 6.73 .84

Drug company Low 5.90 5.71 5.92 5.94 .84

High 5.86 5.79 5.79 5.90 .86

Public health
department

Low 6.10 6.23 6.14 6.06 .84

High 6.18 6.07 6.12 6.22 .84

Quality Improvement

University hospital Low 6.33 6.64 6.55 6.20 .16

High 6.32 6.11 6.53 6.31 .57

Drug company Low 5.06 5.36 5.51 4.90 .04

High 5.33 5.63 5.75 5.15 .05

Public health
department

Low 5.85 5.72 6.17 5.80 .33

High 5.64 6.18 5.99 5.47 .03

Marketing

University hospital Low 4.87 5.29 5.55 4.62 <.001

High 5.05 5.43 5.32 4.90 .08

Drug company Low 4.53 5.45 5.01 4.23 <.001

High 4.63 5.24 5.30 4.36 <.001

Public health
department

Low 4.53 4.73 5.46 4.24 <.001

High 4.67 5.14 5.43 4.40 <.001

a Willingness to share personal health information was rated on a scale of 1 to 10,
where 1 indicates low willingness and 10, high willingness. Values represent
unadjusted means.

b P values reflect comparisons across the 3 racial/ethnic categories using the
Benjamini-Hochberg multiple comparisons correction method.
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This study has several limitations. First, we presented
participants with hypothetical scenarios that may not
reflect decisions in more naturalized circumstances. How-
ever, responses to hypothetical scenarios have a high level
of concordance with actual behavior.44 Second, we were not
able to test an exhaustive list of attributes describing differ-
ent data use scenarios. For example, we may have found dif-
ferences by sensitivity of health information if we explored
a broader range of examples with potentially greater (eg,
diagnosis of human immunodeficiency virus infection) or
lesser (eg, height) sensitivity. It is also possible that respon-
dents think differently about the sensitivity and risks asso-
ciated with genetic information compared with those asso-
ciated with other health information considered sensitive.
Third, our respondents may not be fully representative of
the US population of the 3 racial and ethnic groups we

sampled, and there may be important differences between
those broad racial or ethnic categories that our study could
not uncover. In addition, there may be differences in atti-
tudes between those who are willing to participate in a sur-
vey research panel and those who are not.

This study also has strengths. In particular, we used con-
joint analysis in a carefully controlled experimental design en-
abling participants to reveal their preferences rather than
merely express them in response to static questions, which
might otherwise be subject to attribution bias or social desir-
ability bias. Revealed responses provide a more naturalized
context, even when presented in hypothetical settings. In-
deed, the experimental design of our survey gives us greater
confidence that the effects we observe within the sample are
due to true effects of the conjoint attributes rather than other
unobserved factors.

Table 3. Influence of Attributes of Health Information Sharing on Willingness to Share Health Information and Variation by Race and Ethnicity

Conjoint Attributes,
Interactions With
Race/Ethnicity,
and Covariates

Modelsa

1 2 3

β P Value (95% CI) β P Value (95% CI) β P Value (95% CI)
Conjoint attributes

Use

Research [Reference] … … … … … … … …

Quality improvement −0.51 <.001 (−0.60 to −0.42) −0.67 <.001 (−0.78 to −0.56) −0.68 <.001 (−0.78 to −0.57)

Marketing −1.55 <.001 (−1.65 to −1.44) −1.84 <.001 (−0.97 to −1.72) −1.85 <.001 (−1.98 to −1.73)

User

University hospital [Reference] … … … … … … … …

Drug company −0.80 <.001 (−0.90 to −0.71) −0.88 <.001 (−1.00 to −0.77) −0.88 <.001 (−1.00 to −0.76)

Public health department −0.52 <.001 (−0.62 to −0.43) −0.60 <.001 (−0.71 to −0.48) −0.59 <.001 (−0.71 to −0.48)

Sensitivity

Medical history [Reference] … … … … … … … …

Medical history plus
genetic test results

0.05 .21 (−0.03 to 0.12) 0.05 .20 (−0.03 to 0.14) 0.09 .08 (−0.01 to 0.20)

Race/ethnicity

White … … … [Reference] … … … … …

African American … … … −0.28 .12 (−0.62 to 0.07) −0.35 .05 (−0.70 to 0.00)

Hispanic … … … −0.28 .11 (−0.62 to 0.06) −0.30 .10 (−0.66 to 0.06)

Interactions
(race/ethnicity × attributes)

Drug company ×

African American … … … 0.28 .05 (0.00 to 0.56) 0.26 .07 (−0.02 to 0.54)

Hispanic … … … 0.23 .10 (−0.04 to 0.51) 0.22 .12 (−0.06 to 0.50)

Public health department ×

African American … … … 0.15 .27 (−0.11 to 0.42) 0.15 .28 (−0.12 to 0.42)

Hispanic … … … 0.29 .03 (0.04 to 0.54) 0.26 .05 (0.00 to 0.52)

Quality improvement ×

African American … … … 0.44 <.001 (0.18 to 0.70) 0.44 .001 (0.18 to 0.70)

Hispanic … … … 0.56 <.001 (0.32 to 0.81) 0.59 <.001 (0.34 to 0.84)

Marketing ×

African American … … … 0.88 <.001 (0.58 to 1.19) 0.87 <.001 (0.57 to 1.18)

Hispanic … … … 1.00 <.001 (0.72 to 1.29) 1.01 <.001 (0.72 to 1.30)

Medical history plus
genetic test results ×

African American … … … −0.01 .89 (−0.21 to 0.19) −0.01 .88 (−0.21 to 0.19)

Hispanic … … … −0.01 .90 (−0.22 to 0.19) −0.02 .87 (−0.22 to 0.19)

(continued)
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Figure 1. Effect of Health Information Sharing Attributes on Willingness to Share by Race

–3
Research Marketing Research Quality Marketing

0

User: Drug CompanyUser: University Hospital

–2
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Quality
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–0.68
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–1.85
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–1.14

–0.88
–0.97–0.96

–1.56

–1.21

–1.05

–2.73

–1.95

–1.80
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African American
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Six of the 18 conjoint scenarios are
shown. In each, the sensitivity of the
health information is held constant
(“low”). The user, “public health
department,” is not shown here. The
interaction of race and ethnicity with
the conjoint attributes is shown.
Values represent changes in
willingness to share health
information rated on a 1 to 10 scale
(where 1 indicates low and 10, high)
and relative to the reference scenario
(user, university hospital; use,
research); they are combinations of β
values.

Table 3. Influence of Attributes of Health Information Sharing on Willingness to Share Health Information and Variation
by Race and Ethnicity (continued)

Conjoint Attributes,
Interactions With
Race/Ethnicity,
and Covariates

Modelsa

1 2 3

β P Value (95% CI) β P Value (95% CI) β P Value (95% CI)
Covariates

Age, y

18-29 … … … … … … [Reference]

30-44 … … … … … … −0.25 .08 (−0.54 to 0.03)

45-59 … … … … … … −0.38 .008 (−0.65 to −0.10)

≥60 … … … … … … −0.23 .12 (−0.52 to 0.06)

Female sex … … … … … … 0.11 .21 (−0.06 to 0.29)

Lives in a metropolitan area … … … … … … 0.16 .20 (−0.09 to 0.42)

Educational level

Less than high school … … … … … … [Reference]

High school … … … … … … 0.01 .94 (−0.33 to 0.36)

Some college … … … … … … −0.03 .85 (−0.39 to 0.32)

Bachelor's degree or higher … … … … … … −0.09 .63 (−0.46 to 0.28)

Annual income, $

<25 000 … … … … … … [Reference]

25 000-49 999 … … … … … … 0.09 .53 (−0.19 to 0.37)

50 000-74 999 … … … … … … −0.13 .39 (−0.43 to 0.17)

≥75 000 … … … … … … 0.02 .91 (−0.27 to 0.30)

Uninsured … … … … … … 0.05 .64 (−0.24 to 0.34)

Lack of personal physician
or provider

… … … … … … −0.44 <.001 (−0.67 to −0.20)

Did not receive care
in past year due to cost

… … … … … … −0.30 .02 (−0.56 to −0.04)

Self-rated health status:
excellent, very good, or good

… … … … … … −0.11 .51 (−0.42 to 0.21)

a Linear regression models using generalized estimating equations to account
for correlation of responses with each individual. See explanation of models in
the Statistical Analysis section of Methods. The outcome is willingness to

share health information rated on a 1 to 10 scale, where 1 indicates low
willingness and 10, high willingness.
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Most policy discussions about secondary uses of health in-
formation focus on whether data are identifiable or not. If it
is deidentified, much of its value can be lost. If it is identifi-
able, restrictive privacy regulations sometimes limit the po-
tential applications of those data toward social good. Al-
though discussions about data identification are important, our
study suggests that populations care about the purpose for data
use, so these considerations might be elevated in decisions
about personal health data sharing. As the use of health infor-
mation technology expands, so will the potential value of the
health information generated for uses beyond personal medi-

cal care. In addition, as more health information is generated
outside traditional medical encounters (eg, patient health rec-
ords), so too will the pressure to define acceptable uses. Our
research can help inform these future debates as well as those
focused on protecting human subjects, such as proposed
changes to the Common Rule governing such protections.5 Our
findings also suggest that organizations and institutions within
the health care delivery system are the most trusted stew-
ards of health information and should play an instrumental role
in efforts to extend the uses of population-level health infor-
mation.
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Invited Commentary

Secondary Use of Health Information
Are We Asking the Right Question?
Isaac S. Kohane, MD, PhD

The implementation and deployment of electronic health rec-
ords on a national scale continues to be an arduous and ex-
pensive process. Although there is still controversy as to
whether the use of electronic health records will lower costs
and improve care, there is much less disagreement about the

value of the data generated
through the course of clini-
cal care. With increasingly

fraught and expensive trials and research cohorts, it is appeal-
ing to use the informational and biological by-products of
health care delivery cost-effectively to expand our knowl-
edge of biomedical science and improve its practice.1 More-
over, through the use of technology such as i2b22 and na-

tional networks such as eMERGE,3 there have been many
impressive early successes as outlined below.

Even though the Food and Drug Administration has been
slow to recognize adverse events as systematically associ-
ated with specific drugs or drug combinations, electronic health
records data have proved useful in both cases. Providing novel
insights into the transmission of influenza-like illness from
3-year-olds4 to vulnerable elderly persons, these records have
been influential in shaping our immunization policies. More-
over, highly unexpected results have been demonstrated, such
as the ability to identify domestic abuse an average of 2 years
before health care professionals were aware of it merely by
scanning discharge diagnoses of patients in the entire state.5
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