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INTRODUCTION

Colledge et al. suggested a direct-to-patient health
information intervention enhances both patient com-
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munication and education, and they recommended
that physicians consider the Internet a patient
educational tool [1]. However, despite the easy
availability of accurate medical information on the
Internet, the majority of clinical practices have not
successfully incorporated Internet education into
clinic workflow.

McMullen suggested physicians might save time,
contribute to patient education, and influence patient
information seeking by recommending health infor-
mation websites tailored to a patient’s specific
condition [2]. D’Alessandro et al. [3] and Siegel et al.
[4] used the term ‘‘information prescription’’ to
describe a physician-directed Internet health educa-
tion intervention. In these studies, physicians provid-
ed condition-specific, paper-based information pre-
scriptions for patient education and communication.
These prescriptions have been tied, in some cases, to
Medline Plus [5], a comprehensive, commercial-free,
Internet-based consumer health information resource
provided by the US National Library of Medicine [4].
Siegel et al. reported modest improvements in patient
health information seeking, increased awareness of
MedlinePlus, and increased patient interest when
receiving an information prescription from a physi-
cian [4]. D’Alessandro et al. also found improvements
in Internet health information seeking, although only
32% of patients who were given paper information
prescriptions had used them during the follow-up
period [3]. Ritterband et al. found that an email
reminder increased patient compliance with paper
information prescriptions by 45% [6].

While the literature suggests that information
prescriptions can modestly enhance patient educa-
tion, studies to date have relied on paper-based
prescriptions or verbal recommendations, which
might have resulted in limited compliance. To test
this hypothesis, the authors created email information
prescriptions for selected medical conditions that
were specifically tailored with physician-selected
links to MedlinePlus. The authors hypothesized that:
(1) a physician-directed, condition-specific, email
information prescription (using links to the Medline-
Plus website) would be favorably evaluated by
patients; and (2) intervention patients would be more
likely to use MedlinePlus when compared to a control
group. The authors also anticipated that a physician-
directed, condition-specific information prescription
would be favorably received by internists in an
ambulatory and a HIV clinic setting.

METHODS

The study was conducted in two consecutive phases,
one in which eligible clinic patients were assigned to
the control group and one in which they were
assigned to an intervention group. During each phase,
a research assistant addressed consecutive patients
during their appointments in the clinic and informed
them of their physicians’ participation in the study.
Patients who were at least eighteen years of age, had

Internet access, retained an email address and
voluntarily provided it, and gave consent were
included in the study.

The control group received no further intervention
and was mailed the study questionnaire one week
after the clinic visit. The questionnaire (Appendix,
online only) assessed what their health information–
seeking behavior was, what information on health
education materials they received during the visit,
and whether they had heard of, or used, MedlinePlus.

The intervention group participants were informed
by their physicians about the health information
prescription using a standardized script and were
given a form, which indicated their specific health
condition, to be taken to the research assistant. Upon
receipt of the form, the research assistant obtained
consent (including Health Insurance Portability and
Accountability Act authorization) and informed pa-
tients they would receive a health-related email. The
medical librarian emailed this health information
prescription within twenty-four hours of their visit.
Prior to implementation, twenty-one common medi-
cal conditions were selected based on the most
common diagnoses seen in each clinic prior to the
start of this study, and condition-specific emails were
created with input from the participating physicians.
Each email contained a condition-specific link to the
corresponding health topic page on MedlinePlus and
three to four additional links selected from a
MedlinePlus search. Patients who did not have one
of the twenty-one preselected conditions were not
included in the study.

The intervention group received the questionnaire
mailed to the control group but with questions added
regarding the prescription information and Medline-
Plus. The survey was sent two weeks after their clinic
visits to provide time for participants to respond to
the emailed information prescription request.

All ten board-certified internists practicing in a
single general internal medicine ambulatory and HIV
clinic agreed to participate in this pilot study. Prior to
the intervention, participating physicians and staff
attended a presentation by a medical librarian
introducing them to MedlinePlus. Participating phy-
sicians completed a survey about their reactions and
clinical experiences after the intervention was com-
pleted. The study was approved by the University of
Missouri Health Sciences Institutional Review Board.

A pre-study calculation indicated a sample size of
120 patients in each group was needed to detect a
difference of approximately 10% between the control
group and intervention group. The authors projected
that 60% of enrolled and eligible patients would
respond to the survey, so the targeted accrual was 200
patients per group.

RESULTS

Patients

A total of 1,085 patients (556 in the control group and
529 in the intervention group) were approached
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during their clinic visits to participate in this study. Of
these patients, 219 in the control group and 207 in the
intervention group met the eligibility criteria. One
hundred and one patients in the intervention group
and 123 patients in the control group completed and
returned the survey, for a return rate of 46% and 59%,
respectively. The post-hoc power was 77%, which was
due to the somewhat less than anticipated survey
return rate.

Of the 426 patients who met the eligibility require-
ment, there were no significant differences between
the intervention and control groups in terms of age,
gender, race, insurance status, or self-assessed med-
ical conditions. The 224 patients who returned the
survey had similar characteristics: most were cauca-
sian (90% compared to 90% of the eligible partici-
pants). Patients who returned the survey were highly
educated (62% were college graduates or higher), and
93% reported they had Internet access in their home
(Table 1). The tables contain the results for both
groups in terms of health information–seeking behav-
iors.

There were no significant differences between the
control and intervention patients in Internet use to
find health information prior to the clinical visit
(P50.79) and no differences in discussing health
information from the Internet with a health care
provider (P50.18). Nearly 80% of patients in both

groups reported frequent use of the Internet prior to a
clinical visit. While a higher percentage of patients in
the intervention group had heard of MedlinePlus
(20% vs. 35%, P50.02), there was no significant
difference in the percentage who reported use of
MedlinePlus (15% for the control group and 17% for
the intervention group; P50.83) (Table 2).

However, while only a small number reported use
of MedlinePlus, a considerably greater proportion
indicated that they filled the prescription and visited
the MedlinePlus Internet site (Table 3). Sixty-nine
(70%) indicated they had received the health infor-
mation prescription, and of these, 39 (61%) had filled
it. Of the intervention group subpopulation who filled
their health information prescription, 67% of those
responding to the question (36 of 54 respondents)
indicated they were satisfied with the health infor-
mation they found on MedlinePlus. When asked if
they would use the website again, 86% (50 of 58)
responded affirmatively, 74% (49 of 66) reported an
interest in receiving health information prescriptions
at future clinic visits, 43% (30 of 69) indicated that a
health information prescription fostered increased
health information seeking, and 35% responding to
the question (24 of 69) said the information prescrip-
tion improved their understanding of an illness or
health problem. Finally, 55% (32 of 58) found the
information in an information prescription was more
valuable because their doctors prescribed it. The
contradiction between these responses and answers
to the questions on awareness of MedlinePlus might
indicate that MedlinePlus use was underreported
and/or that individuals were confused by the terms
used to refer to the study Internet site.

Anecdotal observations from the research staff
(who interacted with control and intervention pa-
tients) suggested widespread patient interest from the
intervention group in receiving supplementary
emailed health information. Some patients requested
health information recommendations about condi-
tions not specifically addressed during their office
visits. Some patients requested emailed information
prescriptions for medical conditions that were not
included in the study’s standardized, preselected list,
and others selected the medical conditions of family

Table 1
Survey responses: Internet access*

Control (n=123) Intervention (n=101) P value

Has Internet
access in the
home 112 (91%) 96 (95%) 0.37

Days per week
access the
Internet for
personal use: 0.53

#2 19 (15%) 14 (14%)
3–4 13 (11%) 11 (14%)
5–6 23 (19%) 25 (25%)
7 68 (55%) 48 (47%)

* Totals do not always equal 123 or 101 because not everyone answered all
questions.

Table 2
Survey responses: Internet use for health information*

Control (n=123) Intervention (n=101)

Yes No Yes No P value

Used Internet to find health
information prior to clinic visit 97 (80%) 25 (20%) 82 (81%) 19 (19%) 0.79

Discussed health information
from Internet with health care
provider 54 (51%) 51 (49%) 52 (61%) 33 (49%) 0.18

Heard of MedlinePlus 24 (20%) 95 (80%) 35 (35%) 66 (65%) 0.02{
Used MedlinePlus 18 (15%) 103 (85%) 17 (17%) 84 (83%) 0.83{

* Totals do not always equal 123 or 101 because not everyone answered all questions.
{ Odds ratio52.1.
{ Odds ratio 51.2.
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members and friends in order to share emailed
information prescriptions with them.

Physicians

All study physicians wrote health information pre-
scriptions for patients. Five of the ten participating
physicians reported the intervention encouraged
patient compliance, reduced office time for patient
education, and helped explain difficult concepts,
procedures, or medications. Four physicians reported
a condition-specific information prescription using
MedlinePlus reduced patient anxiety. Three physi-
cians said a MedlinePlus information prescription
improved patient compliance and patient communi-
cation. To improve future interventions, four physi-
cians recommended expanding the list of twenty-one
common medical conditions.

DISCUSSION

The authors hypothesized that a physician-directed,
condition-specific email prescription incorporating
MedlinePlus would be favorably evaluated by pa-
tients and that an intervention group who received
such prescriptions would be more likely to use
MedlinePlus compared to controls. The findings
provide mixed support for the second hypothesis
and partially support the first. The expected increase
in MedlinePlus use did not occur, although the
percentage of persons in the intervention group who
reported they had heard about Medline Plus was
significantly higher. That only 17% of the intervention
group indicated in response to a question that they
had used MedlinePlus was notable and inconsistent
with other survey responses supporting use of and
satisfaction with the email prescription. Two-thirds of
the intervention group indicated they received their
prescription, and 40% reported they filled it. Of these
uses, over two-thirds were satisfied with the infor-
mation they found on MedlinePlus and 86% reported
they would be likely to use MedlinePlus again.
Finally, the majority indicated interest in receiving
health information prescriptions during future clinic
visits and found online prescriptions more valuable
because their physicians prescribed them.

These findings are partially consistent with patient
findings reported in previous studies [3, 4]. They
demonstrate that barriers to the use of health
information prescriptions in clinical practice remain
despite physician-initiated, condition-specific emails.
Attrition in physician participation was not a factor
here as in previous studies [7], but the sample size
was too small to evaluate whether physician accep-
tance of an information prescription was consistent
with the favorable response reported previously [4].
Other limitations include the highly educated sample
and the completion of the surveys by less than half of
the eligible subjects.

An information prescription intervention presents
some research challenges. Without a validity check, it
is difficult to know if patients followed instructions.
About half the patients did not recall that they had
received an ‘‘information prescription.’’ The term,
‘‘information prescription,’’ is perhaps unfamiliar to
patients; future researchers need to explain its
meaning to study participants. Problems with termi-
nology may also explain patients’ inconsistent re-
sponses with regard to using the Internet site versus
using MedlinePlus. Careful consideration is needed
when encouraging the use of Internet-based resources
and the use of specific site resources. Besides email
and handwritten options, alternative information
prescription delivery approaches need to be assessed,
such as encouragement of patients to register on a
clinic-based website with links to health information
(which potentially provides compliance metric).

CONCLUSION

The findings suggest that patients respond favorably
to a physician-directed, condition-specific email pre-
scription, initiated in the context of a routine clinic
visit, that relies on health information from a
comprehensive Internet-based resource (such as Med-
linePlus). Patients who reported they visited the
Internet site and used MedlinePlus were satisfied
with the health information they received and were
enthusiastic about its future use. Further strategies are
needed to encourage patients to ‘‘fill’’ an information
prescription, to clarify specific targeted Internet sites,

Table 3
Survey responses: information prescription*

Yes No
Number

responding

Recalled receiving information prescription 69 (68%) 32 (32%) 101
… and filled their information prescription 39 (61%) 25 (39%) 64
… and are satisfied with information found on MedlinePlus 36 (67%) 18 (33%) 54
… and would use MedlinePlus again 50 (86%) 8 (14%) 58
… and expressed interest in receiving information prescriptions at future clinic visits 49 (74%) 17 (26%) 66
… and found information more valuable because their doctor had prescribed it 32 (55%) 26 (45%) 58
… and have looked/would consider looking for more health information 30 (43%){ 69
… and it improved understanding of an illness/health 24 (35%){ 69

* Totals do not always equal 123 or 101 because not everyone answered all questions.
{ Not ‘‘yes/no’’ questions, rather ‘‘check all that apply.’’
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and to integrate information prescriptions into a
provider’s workflow to ensure compliance.
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