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Interactive Preventive Health Record 
to Enhance Delivery of Recommended 
Care: A Randomized Trial

ABSTRACT
PURPOSE Americans receive only one-half of recommended preventive services. 
Information technologies have been advocated to engage patients. We tested the 
effectiveness of an interactive preventive health record (IPHR) that links patients 
to their clinician’s record, explains information in lay language, displays tailored 
recommendations and educational resources, and generates reminders.

METHODS This randomized controlled trial involved 8 primary care practices. 
Four thousand fi ve hundred patients were randomly selected to receive a mailed 
invitation to use the IPHR or usual care. Outcomes were measured using patient 
surveys and electronic medical record data and included IPHR use and service 
delivery. Comparisons were made between invited and usual-care patients and 
between users and nonusers among those invited to use the IPHR.

RESULTS At 4 and 16 months, 229 (10.2%) and 378 (16.8%) of invited patients 
used the IPHR. The proportion of patients up-to-date with all services increased 
between baseline and 16 months by 3.8% among intervention patients (from 
11.4% to 15.2%, P <.001) and by 1.5% among control patients (from 11.1% to 
12.6%, P = .07), a difference of 2.3% (P = .05). Greater increases were observed 
among patients who used the IPHR. At 16 months, 25.1% of users were up-to-
date with all services, double the rate among nonusers. At 4 months, delivery 
of colorectal, breast, and cervical cancer screening increased by 19%, 15%, and 
13%, respectively, among users.

CONCLUSIONS Information systems that feature patient-centered functionality, 
such as the IPHR, have potential to increase preventive service delivery. Engaging 
more patients to use systems could have important public health benefi ts.

Ann Fam Med 2012;10:312-319. doi:10.1370/afm.1383. 

INTRODUCTION

A
mericans receive only one-half of recommended preventive ser-

vices.1 Among the various causes is poor access to reliable infor-

mation. Patients need evidence-based information about what 

is recommended—tailored to their individual risk factors (eg, age, sex, 

co  mbordities, prior testing, family history, health behaviors)—and pre-

sented in an understandable format.2 They need reminders when services 

are due, guidance to deal with inconsistent recommendations, and access 

to decision aids for choices that require shared decision making.3-5 To act 

on their choices, patients need written plans and logistical details.6,7 Clini-

cians often lack time and resources to provide this information.8

One proposed solution is to harness the power of information technol-

ogy, especially personal health records. For the purposes of this article, per-

sonal health records are broadly defi ned as health information systems used 

by patients, whereas electronic health records (EHRs) are systems primarily 

used by clinicians. The existing generation of personal health records can 
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give patients direct access to the EHR of their clini-

cian,9,10 which is empowering, speeds access to results, 

and enables patients to discover inaccuracies in their 

medical record. The next generation of personal health 

records could offer higher functionality11—assessing 

patients’ needs by applying the latest evidence-based 

guidelines and incorporating personal medical data to 

derive individualized recommendations. Taken further, 

they could link guidance with personalized evidence-

based educational resources and decision aids, commu-

nity services, logistical details, and reminder systems. 

Automating this process eases the burden on clinicians 

and moves much of the prevention process outside the 

confi nes of the clinical encounter.

There is, however, a shortage of objective evidence 

that personal health records can achieve these aims, 

improve outcomes, or even be used. Fewer than 3% of 

Americans have an electronic personal health record,12 

and most of these records lack the above-described 

functionality. Few are integrated into EHRs. The per-

sonal health records that are integrated often fail to 

explain content in lay language. Some offer preventive 

services recommendations but rely on simple age- and 

sex-based logic, ignoring other important risk factors.

We developed and tested a higher-functioning per-

sonal health record, called an interactive preventive 

health record (IPHR). The tool is an online, evidence-

based, noncommercial patient portal with the capac-

ity to interface with multiple EHRs and perform the 

above functions.

METHODS
We report a patient-level, randomized, nonblinded, 

controlled comparison of preventive services delivery 

for patients who were invited to use the IPHR com-

pared with those who received usual care. The study 

was approved by the Virginia Commonwealth Univer-

sity Institutional Review Board.

Setting
The Virginia Ambulatory Care Outcomes Research Net-

work recruited 8 primary care practices in Northern Vir-

ginia to participate. Practices were members of a private 

medical group that shared a common EHR (Allscripts 

Enterprise), managed by a central informatics staff.13 

Each practice operated independently for clinical activi-

ties. Size ranged from 2 to 35 clinicians (median = 7.5). 

Two sites had 2 clinicians, 5 had 4 to 12 clinicians, and 1 

had 35 part-time clinicians and residents.

Participants
Of the approximately 82,000 active patients (defi ned as 

having an offi ce visit for any reason between Novem-

ber 2007 and November 2008), 4,500 were randomly 

selected for participation. Patients selected for partici-

pation were stratifi ed equally by practice, sex, and 1 

of 4 age categories (18 to 34 years, 35 to 49 years, 50 

to 64 years, and 65 to 75 years). Age and sex stratifi ca-

tion resulted in a cohort requiring a range of preven-

tive services. The study sample was then randomly 

assigned by strata to intervention and control groups 

of 2,250 patients each.

Intervention
Patients randomized to the intervention group received 

up to 3 mailed invitations (November 2008, December 

2008, and August 2009). The invitations described the 

importance of prevention and the purpose and value of 

the IPHR, and each had an identifi cation number that 

patients could use to create an account.

The IPHR addressed 18 services recommended by 

the US Preventive Services Task Force (USPSTF).14 The 

IPHR design model was previously published11; details 

about the system are available at http://www.MyPre-

ventiveCare.org. Additionally, sample screen shots are 

provided online in the Supplemental Appendix, available 

at http://annfammed.org/content/10/4/312/suppl/

DC1. In brief, patients who visited the IPHR cre-

ated a password-secure account that linked the sys-

tem to their EHR. The IPHR extracted 167 clinical data 

elements to individualize preventive services recommen-

dations. Patients also completed a health risk assessment, 

including race-ethnicity, family history, health behaviors, 

and some past test results not contained in the EHR.

Based on this information and the USPSTF guide-

lines, the IPHR applied programmed logic to generate 

a personally tailored list of prevention recommenda-

tions. The interface offered patients hyperlinks to 

detailed personal messages that explained the preven-

tive service and its rationale, referenced relevant details 

in the patient’s history (eg, prior laboratory test values 

and dates), included links to evidence-based educa-

tional material and decision aids, and summarized the 

next steps. Message content was modeled after http://

www.Healthfi nder.gov.15 After a patient used the 

IPHR, the system automatically forwarded a summary 

to the EHR in-box of the patient’s clinician.

Control patients received usual preventive care. 

They received no mailings about the IPHR and were 

unable to access the system.

Outcome Measures
Measured outcomes included IPHR utilization and 2 

primary preventive service delivery measures. Utiliza-

tion was defi ned as the percentage of patients who were 

mailed an invitation to visit the IPHR, established an 

account, and received prevention recommendations. 
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Service delivery measures included (1) percentage of 

eligible patients up-to-date with all indicated services 

(all-or-none measure), and (2) average percentage of 

up-to-date indicated services for all patients (composite 

measure). The percentages of eligible patients who were 

up-to-date with each individual service were treated as 

secondary measures. Eligibility for the service and up-

to-date status was based on April 2009 USPSTF rec-

ommendations. Prostate cancer screening was excluded 

from the composite and all-or-none measures.

Data Collection
Outcomes data were collected from the EHR database 

and patient postal survey responses. EHR data elements 

included age, sex, diagnoses, medications, vital signs, 

smoking history, immunizations, and values and dates of 

laboratory test results. EHR data were obtained for all 

intervention and control patients. All personal identifi ers 

other than the medical record number were removed, 

allowing for a waiver of written consent. The outcomes 

survey questions asked patients when services were last 

delivered and about family history, health behaviors, 

height, weight, race-ethnicity, education, and Internet 

use. Survey questions were modeled after those used 

by the Behavioral Risk Factor Surveillance System and 

National Health Interview Survey.16,17 As determined by 

a modifi ed Dillman technique,18,19 patients were mailed 

an outcomes survey questionnaire in the spring of 2007 

(baseline) and in the spring of 2008 and 2009 (4 and 16 

months after the fi rst IPHR invitation, respectively).

Statistical Analysis
EHR data and survey questionnaire responses were 

merged, and discrepant information was reconciled by 

using the source with the most current date. Informa-

tion about health behaviors obtained from patient 

survey questionnaires superseded EHR data. Services 

with missing values from both sources were considered 

not up-to-date.

The intention-to-treat analysis compared the all-

or-none and composite measures for the intervention 

and control groups. A subgroup analysis that focused 

exclusively on intervention patients compared out-

comes among patients who used (users) and did not 

use (nonusers) the IPHR. We calculated the increase in 

service delivery from baseline to 4 months and from 

baseline to 16 months for each measure in each group. 

For both the intention-to-treat and subgroup analyses, 

we calculated differences between groups in the mag-

nitude of change in service delivery over time:

[Intervention patients up-to-date with service 

(at 4 or 16 months) – (baseline)] – [Control 

patients up-to-date with service (at 4 or 16 

months) – (baseline)]. 

 This difference in the magnitude of change was 

selected as the primary outcome to account for con-

founding and temporal factors. The study was pow-

ered to detect differences only in the all-or-none and 

composite measures, not in the delivery of individual 

services.

To adjust for self-selection and potential clustering 

of factors that might independently infl uence preven-

tive service use, analyses were adjusted for patient age 

and sex, practice location, and whether the patient 

responded to both the pre- and post-intervention sur-

vey. The latter was not used to adjust health behavior 

data, because these values were measured only by 

survey. The individual service measures were modeled 

using SAS/GLIMMIX to perform generalized logistic 

regression allowing for correlated observations at two 

time periods. The all-or-none and composite measures 

were modeled using SAS/MIXED, which also accounts 

for correlated measures. Assuming a 50% survey 

response rate and an 85% item response for the frac-

tion of sampled patients eligible for specifi c preventive 

services, a sample size of 4,500 patients provided 80% 

power to detect a 5% difference in the primary out-

comes. Statistical calculations were performed in SAS 

9.2 (SAS Institute, Inc).

RESULTS
Study Population
Control and intervention patients had similar demo-

graphic characteristics (Table 1). During the 66 weeks, 

378 (16.8%) of 2,250 intervention patients established 

an account and received prevention recommendations 

(users) (Figure 1). Although more patients registered 

for the IPHR in the fi rst 4 weeks after each mailing, 

patients continued to register up to 30 weeks after 

each mailing despite the absence of further prompts.

Nonusers were demographically similar to the con-

trol group. Users were older than nonusers (mean age 

55.9 years vs 49.5 years, P <.001) and more likely to be 

male (55.8% vs 48.9%, P = .02), non-Hispanic (97.3% 

vs 93.1%, P = .02), and college educated (69.9% vs 

62.8%, P = .03). Users also had more comorbidities (eg, 

38.6% vs 26.1%, P <.001, with hypertension) and were 

more likely to be daily Internet users (80.7% vs 71.4%, 

P = .002) than nonusers.

The baseline patient survey response rate was 

50.8%; the response rates for the 4-month and 

16-month surveys were 46.5% and 48.9%, respec-

tively. Control and intervention patients were equally 

likely to complete at least 1 survey questionnaire 

(69.9% vs 67.6%, P = .1), whereas users were more 

likely than nonusers to complete at least 1 survey 

questionnaire (89.7% vs 63.1%, P <.001).
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Overall Delivery of Preventive Services
All-or-None Measure

In the intention-to-treat analysis, the percentage of 

intervention patients who were up-to-date with all 

indicated preventive services increased by 2.1% (from 

11.4% to 13.5%, P = .02) and 3.8% (from 11.4% to 

15.2%, P <.001) at 4 and 16 months, respectively. 

Similar changes were not observed in the control 

population (baseline to 16-month increase from 11.1% 

to 12.6%, P = .07 (Table 2). At 16 months, the net 

increase in the percentage of patients who were up-

to-date was 2.3% greater (P = .05) among intervention 

than control patients. In the subgroup analysis, even 

greater changes were observed among users. The 

percentage of users who were up-to-date with all pre-

ventive services increased by 11.5% (from 13.6% to 

25.1%, P <.001) at 16 months, com-

pared with a 2.2% increase (from 

11.7% to 13.9%, P = .03) among 

nonusers—a difference in increase 

of up-to-date users vs nonusers of 

9.3% (P = .002) (Table 3).

Composite Measure

Over 4 months (Table 2), the propor-

tion of indicated preventive services 

received by intervention patients 

(composite measure) increased by 

1.4% (from 61.7% to 63.1%, P = .03) 

but changed little among controls. 

Over 16 months, the proportion 

of up-to-date preventive services 

decreased by 2.2% (from 61.4% to 

59.2%, P <.001) for control patients, 

but did not change for intervention 

patients. The net change did not 

differ signifi cantly between inter-

vention and control patients in the 

intention-to-treat analysis for either 

period (Table 3). The net change 

strongly differed in the subgroup 

analysis, however. Among users, the 

percentage of indicated preventive 

services increased by 5.2% (from 

64.9% to 70.1%, P <.001) and 3.5% 

(from 64.9% to 69.4%, P <.001) at 

4 months and 16 months, respec-

tively (Table 2). Among nonusers, 

the percentage of indicated services 

that were up-to-date did not change 

at 4 months and decreased 2.4% at 

16 months (from 60.9% to 58.5%, 

P = .002). The net increase in the 

composite measure among users and 

nonusers was 4.6% (P = .004) and 6.9% (P <.001) at 4 

and 16 months, respectively.

Delivery of Specifi c Preventive Services
Changes were observed in the proportion of patients 

who were up-to-date with specifi c preventive services 

at 4 and 16 months, with salutary changes observed 

in both the intervention and control groups (Table 2). 

As expected, based on the power calculation, the mag-

nitude of change between intervention and control 

patients for any specifi c preventive service did not dif-

fer signifi cantly in the intention-to-treat comparison. 

The net improvement in the uptake of some services, 

however, was striking in the subgroup comparison 

(Table 3). For example, among users, the delivery of 

some services increased by 9% to 23%. The difference 

Table 1. Characteristics of Intervention and Control Patients

Characteristic

Control 
Population
(n = 2,250)

No. (%)

Intervention 
Population
(n = 2,250)

No. (%)

Intervention Population
Subgroup Analysis

Nonusers
(n = 1,872)
No. (%)

Usersa

(n = 378)
No. (%)

Age, years

18-34 446 (19.8) 444 (19.7) 413 (22.0) 31 (8.2)

35-49 675 (30.0) 677 (30.1) 580 (31.0) 97 (25.7)

50-64 676 (30.0) 676 (30.0) 524 (28.0) 152 (40.2)

65-75 453 (20.1) 453 (20.1) 355 (19.0) 98 (25.9)

Sex

Male 1125 (50.0 1,126 (50.0) 915 (48.9) 211 (55.8)

Female 1125 (50.0) 1,124 (50.0) 957 (51.1) 167 (44.2)

Raceb

White 1,251 (79.6) 1,206 (79.2) 923 (78.1) 283 (83.5)

African American 93 (6.0) 100 (6.6) 78 (6.6) 22 (6.5)

Asian 149 (9.4) 145 (9.5) 120 (10.1) 25 (7.4)

Other 63 (4.0) 51 (3.4) 42 (3.6) 9 (2.6)

Unknown 16 (1.0) 19 (1.3) 19 (1.6) 0 (0.0)

Hispanic ethnicityb

Hispanic 95 (6.0) 90 (5.9) 81 (6.9) 9 (2.7)

Non-Hispanic 1,477 (94.0) 1,431 (94.1) 1,101 (93.1) 330 (97.3)

Educationb

College or higher 777 (67.7) 735 (64.5) 540 (62.8) 195 (69.9)

Less than college 371 (32.3) 404 (35.5) 320 (37.2) 84 (30.1)

Comorbidities

Diabetes 208 (9.2) 192 (8.5) 153 (8.2) 39 (10.3)

Cancer 68 (3.0) 75 (3.3) 55 (2.9) 20 (5.3)

Coronary artery 
disease

96 (4.3) 98 (4.4) 75 (4.0) 23 (6.1)

Hyperlipidemia 733 (32.6) 696 (30.9) 544 (29.1) 152 (40.2)

Hypertension 646 (28.7) 634 (28.2) 488 (26.1) 146 (38.6)

Use Internet at least 
once per dayb

868 (75.6) 839 (73.7) 614 (71.4) 225 (80.7)

a There were statistically signifi cant differences between users and nonusers for age (P <.001), sex 
(P = .02), ethnicity (P = .04), education (P = .03), percentage with cancer (P = .03), percentage with hyper-
lipidemia (P <.001), percentage with hypertension (P <.001), and Internet use (P = .002).
b Only includes survey respondents, as data were not available in the electronic health record.
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between users and nonusers in the increase in up-to-

date services at 4 months was 15.3% (P = .007), 12.3% 

(P = .03), and 11.3% (P = .01) for colorectal, breast, 

and cervical cancer screening, respectively. Similar 

changes were seen at 16 months, except for breast 

cancer screening.

Increases in preventive service delivery, including 

the overall and specifi c service measures, were similar 

for patients who used the IPHR after the fi rst (early 

adopters), second, or third (late adopters) invitational 

mailing.

DISCUSSION 
Patients who were mailed an invitation to use the IPHR 

were more likely to be up-to-date on all indicated pre-

ventive services than were patients who received usual 

care. When IPHR users were compared with nonusers, 

the benefi ts appeared to be substantially greater. In 

fact, at 16 months, 1 in 4 users were up-to-date on all 

preventive services—nearly double that of nonusers. 

Attention to confounding variables is important, but 

a causal effect from the IPHR is further suggested by 

large increases in the delivery of specifi c preventive 

services for users, such as cancer screening and immu-

nizations, compared with little or no increase in the 

control and nonuser groups.

The compelling health benefi ts established by the 

USPSTF for these preventive services suggests that the 

increased delivery rates observed in this study would 

have important implications for reducing morbidity 

and mortality. The specifi c services that exhibited the 

largest increase were those identifi ed by the National 

Commission on Prevention Priorities as saving the 

most quality-adjusted life years if delivery were opti-

mized.20 The increased uptake of preventive services 

observed among users is consistent with the benefi ts 

observed for other interventions to promote delivery, 

such as reminders, self-management support, tailored 

education, clinician-community linkages, and practice 

redesign.21-29 Interestingly, the services most likely 

to improve were screening tests and immunizations. 

Changes were not observed for health behavior coun-

seling, even among users. Studies suggest that intensive 

support is needed to help patients modify lifestyle, 

something that technology alone is not currently able 

to accomplish.30,31 We have previously reported that 

using technology to refer patients to community-based 

resources for intensive counseling is associated with a 

reduction in body mass index and smoking rates.32

Although the fi ndings of this study are encour-

aging, only 1 intention-to-treat analysis achieved 

statistical signifi cance, and the magnitude of change 

was small. One factor was the small absolute number 

of IPHR users, which provided inadequate power to 

show changes in effectiveness outcomes for the entire 

intervention population. When conducting the power 

analysis for the study, we assumed, based on pilot 

work completed in 2004, that 50% of patients mailed 

an invitation would create an account. In that project, 

offi ces directed patients to an IPHR prototype when 

calling to schedule a wellness visit—78% of invited 

patients used the prototype. In 

the current study, however, pro-

motion of the IPHR was more 

subtle. Invitations were mailed to 

random patients not associated 

with an upcoming visit. Practices 

did not promote the IPHR at 

visits and did not integrate the 

tool into routine activities. Sub-

sequent focus groups with non-

users found that many did not 

think the IPHR was intended for 

them, because they had recently 

been to the offi ce and heard 

nothing about it, or they planned 

to use the IPHR before a visit at 

a future date.

Recent evidence, in which 

aggressive promotion of personal 

health records by 2 large health 

systems resulted in annual adop-

tion by only 10% to 20% of 

patients, suggests that our adop-

Figure 1. New interactive preventive health record (IPHR) users 
based on invitations mailed to patients. 

Note: Number of patients who logged onto the IPHR, established an account, and received prevention recom-
mendations. A total of 2,250 invitations were mailed (intervention population).
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tion rate (16.8%) is favorable for promotion based on 

a simple mailed invitation.33,34 Motivating even more 

patients to use a personal health record with advanced 

functionality may require practices to make major 

changes. To understand the value and relevance to 

care, patients may need information about the tool, 

how it works, and why it is important for them. This 

information is perhaps best explained during the 

course of multiple patient contacts and reinforced by 

all health care team members. Practices may need a 

wide range of resources and tools to inform patients of 

the new system, such as informational brochures, vid-

Table 2. Percentage of Up-to-Date Preventive Services at Baseline, 4 Months, and 16 Months 
Postintervention

Indicated 
Preventive Services

Control Population
(n = 2,250)

Intervention 
Population
(n = 2,250)

Intervention Population Subgroup Analysis

Nonusers (n = 1,872) Users (n = 378)
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Overall delivery of indicated preventive services

Patients up-to-date 
on all indicated 
services (all-or-none 
measure)

11.1 12.1 12.6 11.4 13.5a,b 15.2b,c 11.7 13.4 13.9b,d 13.6 17.8 25.1b,c

Percentage of up-to-
date services (com-
posite measure)

61.4 62.1 59.2c,e 61.7 63.1b,d 60.4 60.9 61.5 58.5a,e 64.9 70.1b,c 69.4a,b

Delivery of specifi c preventive services

Colorectal cancer 
screening

36.8 40.4 43.9b,d 37.7 45.2a,b 47.8b,c 40.0 43.9 46.6a,b 53.0 72.2a,b 73.9b,c

Breast cancer 
screening

44.1 53.2b,d 29.6c,e 52.4 58.5 35.8c,e 52.9 55.7 36.2c,e 75.1 90.1b,d 66.1

Cervical cancer 
screening

67.6 71.8 68.4 72.7 74.9 73.3 71.5 72.0 71.0 79.5 91.2a,b 92.4a,b

Prostate cancer 
screening

56.8 46.5c,e 48.9a,e 50.8 48.5 52.3 47.0 46.2 52.0 71.8 65.0 62.0

Hypertension 
screening

99.9 98.1c,e 93.0c,e 100.0 98.6c,e 92.8c,e 99.9 94.5c,e 79.9c,e 100.0 99.5 96.6c,e

Hypercholesterolemia 
screening

82.8 86.0a,b 85.9b,d 80.7 83.2 b,d 85.2b,c 79.7 82.1 84.5b,c 91.1 93.2 93.3

Abdominal aortic 
aneurysm screening

24.0 22.7 25.3 24.6 23.7 25.4 28.5 22.7 22.6 15.4 25.9 32.1

Diabetes screening 77.1 80.6 82.0a,b 74.9 81.3a,b 84.5b,c 76.1 82.6a,b 84.9b,c 87.9 90.6 96.7a,b

Chlamydia screening 21.1 10.2 21.7 17.8 10.0 21.3 – – – – – –

Osteoporosis 
screening

39.7 41.9 48.5 45.2 51.1 57.9b,d 38.2 41.0 51.7b,d 72.0 90.6 96.3

Aspirin chemopro-
phylaxis use

53.1 58.9 58.8 61.0 56.8 57.6 61.8 56.7 55.5 58.3 57.1 64.8

Tetanus immunization 46.9 52.3a,b 51.4a,b 46.4 52.8b,c 52.8b,c 51.1 55.7a,b 55.7a,b 57.6 70.9a,b 72.6b,c

Infl uenza 
immunization

30.7 28.6 27.5 29.6 30.3 30.6 29.2 28.8 29.6 37.3 42.1 40.7

Pneumococcal 
immunization

22.5 27.8a,b 30.9b,c 20.8 28.9b,c 34.9b,c 25.2 33.2a,b 39.3b,c 48.2 62.4a,b 71.1b,c

Smoking cessation 
counseling

80.1 80.2 71.5 70.1 75.0 73.7 69.7 79.5 78.2 70.4 62.4 54.0

Dietary counseling 15.0 17.3 14.7 16.1 17.8 17.5 15.7 18.4 17.6 16.5 15.7 17.0

Exercise counseling 18.8 16.2 18.2 18.8 20.2 18.5 18.1 19.3 18.0 19.5 21.5 18.4

Weight loss 
counseling

51.8 53.1 47.9 51.1 48.5 46.1 56.1 54.0 49.6 47.0 40.7 47.0

Notes: All values adjusted for age, sex, practice location, and survey response, except abdominal aortic aneurysm screening, Chlamydia screening, and aspirin chemo-
prophylaxis use, for which sample sizes were too small for adjusting (ie, these values are unadjusted). P values compare the 4-month or the 16-month up-to-date value 
with the baseline up-to-date value.
a P <.02.
b Statistically signifi cant increase in service delivery.
c P <.001.
d P <.05.
e Statistically signifi cant decrease in service delivery.
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eos, and links on their practice website. These prac-

tice integrations may not be possible unless practices 

modify daily activities and workfl ow to include their 

personal health record. Our contention that a robust 

practice implementation is necessary for the adoption 

of the IPHR is a hypothesis we are actively exploring 

in our current studies.

This study has several important limitations. First, 

the Northern Virginia patients seen by the study sites 

were well educated, had high incomes, and were pre-

dominantly non-Hispanic whites. Whether fi ndings in 

this setting would generalize to other populations is 

unknown. Second, the subgroup analysis, comparing 

users and nonusers, can be infl uenced by selection bias. 

Users were demographically different than nonusers 

(eg, fewer minorities and higher education), had more 

chronic illnesses, and were more up-to-date with care 

at baseline. They may have been more interested in 

receiving preventive services and may have had better 

access to care (eg, better health insurance) than non-

users. Finally, users were more likely to complete the 

survey questionnaires than nonusers. Although these 

limitations are important, only data for diet, exercise, 

and weight loss counseling derived solely from survey 

responses; the delivery of all other services was mea-

sured with both EHR and survey data. Randomization 

would eliminate the selection bias for the intention-

to-treat analysis. The disparity in baseline utilization 

rates was controlled by comparing before and after 

differences in preventive service delivery for users and 

nonusers. The high socioeconomic status 

of the study sites does warrant further 

research to determine whether similar 

benefi ts would be seen in other settings.

Increasingly, patient-centered infor-

mation systems are recommended as an 

essential tool to improve the delivery of 

care and health.28,35-38 The functional-

ity of many systems is lacking, however, 

and there is insuffi cient evidence to show 

that they can support their intended use. 

This study shows that the IPHR and 

similar systems can improve important 

patient outcomes, such as the delivery of 

evidence-based preventive care. To have 

a broad impact on public health, attention 

is needed to ensure that future personal 

health records can deliver higher levels of 

functionality, similar to the IPHR, and that 

a greater proportion of patients and clini-

cians actively use the systems.

To learn how to use your personal 

health record for prevention, A How-To 

Guide for Using Patient-Centered Personal Health 

Records to Promote Prevention, from the Agency 

for Healthcare Research and Quality, is available at 

http://healthit.ahrq.gov/KRIST-IPHR-Guide-0612.pdf.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/content/10/4/312.
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