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A bs tr ac t

Background

Electronic health records have the potential to improve the delivery of health care 
services. However, in the United States, physicians have been slow to adopt such 
systems. This study assessed physicians’ adoption of outpatient electronic health 
records, their satisfaction with such systems, the perceived effect of the systems on 
the quality of care, and the perceived barriers to adoption.

Methods

In late 2007 and early 2008, we conducted a national survey of 2758 physicians, 
which represented a response rate of 62%. Using a definition for electronic health 
records that was based on expert consensus, we determined the proportion of phy-
sicians who were using such records in an office setting and the relationship be-
tween adoption and the characteristics of individual physicians and their practices.

Results

Four percent of physicians reported having an extensive, fully functional electronic-
records system, and 13% reported having a basic system. In multivariate analyses, 
primary care physicians and those practicing in large groups, in hospitals or medi-
cal centers, and in the western region of the United States were more likely to use 
electronic health records. Physicians reported positive effects of these systems on 
several dimensions of quality of care and high levels of satisfaction. Financial bar-
riers were viewed as having the greatest effect on decisions about the adoption of 
electronic health records.

Conclusions

Physicians who use electronic health records believe such systems improve the 
quality of care and are generally satisfied with the systems. However, as of early 
2008, electronic systems had been adopted by only a small minority of U.S. physi-
cians, who may differ from later adopters of these systems.
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Health-information technology, 
such as sophisticated electronic health 
records, has the potential to improve 

health care.1-3 Nevertheless, electronic-records sys-
tems have been slow to become part of the prac-
tices of physicians in the United States.4,5 To 
date, there have been no definitive national stud-
ies that provide reliable estimates of the adoption 
of electronic health records by U.S. physicians. 
Recent estimates of such adoption by physicians 
range from 9 to 29%.4,5 These percentages were 
derived from studies that either had a small num-
ber of respondents or incompletely specified defi-
nitions of an electronic health record.5,6

To provide clearer estimates of the adoption 
of electronic-records systems by U.S. physicians, 
the Office of the National Coordinator for Health 
Information Technology of the Department of 
Health and Human Services4 supported our proj-
ect to develop and test measures of adoption and 
to deploy those measures in a representative 
national survey of U.S. physicians. The goal was 
both to gather accurate information on current 
levels of adoption and to provide survey items 
that could be used to generate similar data over 
time on the diffusion of electronic health rec
ords and on physicians’ perceptions of the effect 
of such systems on their practices.

This report addresses the following questions: 
What proportion of physicians report that out-
patient electronic health records are available to 
them in office practice? How satisfied are physi-
cians who use such systems, and what effect, if 
any, do they believe these systems have on the 
quality of care they provide to their patients?

Me thods

Survey Development

The survey was developed by the investigators, 
with guidance from a consensus panel of experts 
in the fields of survey research, health-informa-
tion technology, and health care management and 
policy and from representatives of hospital and 
physician groups and organizations. The develop-
ment of the survey was also informed by focus 
groups and interviews with physicians and chief 
information officers and by a systematic review of 
previous surveys that were focused on the adop-
tion of electronic health records.4

The survey was approved by the institutional 

review board at Massachusetts General Hospital 
and by the federal Office of Management and 
Budget. The investigators drafted the manuscript 
and had complete independence in developing 
the survey, collecting and analyzing the data, and 
reporting the results.

Developing a Measure of Adoption

On the basis of advice from the expert panel, the 
investigators defined the key functions that con-
stitute an outpatient electronic health record and 
asked respondents to describe the availability and 
use of those functions. The investigators began 
with the Institute of Medicine’s framework that 
defines possible functions of an electronic health 
record.7 Using a modified Delphi process, the 
panel reached consensus on functions that should 
be present to qualify the system as a “fully func-
tional” electronic health record.2 These functions 
generally fall into four domains: recording pa-
tients’ clinical and demographic data, viewing and 
managing results of laboratory tests and imaging, 
managing order entry (including electronic pre-
scriptions), and supporting clinical decisions (in-
cluding warnings about drug interactions or con-
traindications). Physicians were asked whether 
their main practice site had a computerized sys-
tem for each function (Table 1).

Recognizing that relatively few physicians 
might have fully functional electronic health rec
ords and that less complete electronic records 
might nevertheless convey benefits for patients’ 
care, the investigators defined a minimum set of 
functions that would merit the use of the term 
“electronic health record,” calling this a “basic” 
system (Table 1). The principal differences be-
tween a fully functional system and a basic sys-
tem were the absence of certain order-entry capa-
bilities and clinical-decision support in a basic 
system. The survey assessed physicians’ access to 
various functions and whether the functions were 
used. However, since the overwhelming majority 
of physicians said they used most available func-
tions, we primarily report findings on the avail-
ability of electronic health records in the office 
setting.

Survey Sample

We identified all U.S. physicians who provide di-
rect patient care from the 2007 Physician Master-
file of the American Medical Association (AMA). 
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We excluded all doctors of osteopathy, residents, 
physicians working in federally owned hospitals, 
those with no listed address, those who requested 
not to be contacted, and those who were retired. 
From the resulting list, we randomly selected 
5000 physicians for inclusion in the sample.

Of these 5000 physicians, 516 were ineligible 
to participate in the survey because they were 
deceased, retired, out of the country, practicing 
in a specialty that was not included in the survey 
(i.e., radiology, anesthesiology, pathology, or psy-
chiatry), had no known address, or were not 
providing care to patients. Of the 4484 eligible 
respondents, 2758 completed the survey, which 
yielded a response rate of 62%. A copy of the 
survey appears in the Supplementary Appendix, 
available with the full text of this article at www.
nejm.org.

Survey Administration

RTI International administered the survey be-
tween September 2007 and March 2008. Physi-
cians received an initial mailing that included a 
cover letter, the survey, a postage-paid return 
envelope, and a check for $20. Nonrespondents 
received reminders by mail and telephone. In 
January 2008, nonrespondents received another 
reminder and a $40 check to encourage partici-
pation.

Statistical Analysis

All statistical analyses were conducted by research-
ers at Massachusetts General Hospital. We com-
pared the characteristics of respondents with 
those in the AMA Masterfile using two-tailed 
chi-square tests with the use of SAS software, 
version 9.0 (Table 2).8 The respondents were more 
likely to be male than would be expected on the 
basis of national statistics. We adjusted for pos-
sible nonresponse bias as a result of this differ-
ence by creating a weight equal to the inverse of 
the response probability for men and women and 
used this weight in all the multivariate analyses.

We examined the univariate and bivariate re-
lationships in the data. On the basis of these an
alyses, we applied a cumulative logit model, us-
ing SUDAAN, version 9.0.1 (RTI International),9 
to evaluate the association between the charac-
teristics of physicians (sex, race and ethnic back-
ground, number of years in practice, and medi-
cal specialty) and their practices (practice size, 
practice setting, location, and region of the 
country) with the availability of electronic health 
records, which was treated as an ordinal vari-
able. From this model, we obtained percentages10 
and the accompanying standard errors of avail-
ability of electronic health records, with adjust-
ment for the characteristics mentioned above.

Second, we performed logistic-regression 
analysis to assess whether the availability of elec-
tronic health records was associated with a report 
by respondents that an electronic-records system 
had a positive effect on certain aspects of their 
practice. The third analysis assessed whether 
physicians were satisfied with their electronic 
records. The fourth analysis examined the barri-
ers to and facilitators of adoption. These analy-
ses were restricted to physicians who reported 
having access to a basic system or a fully func-
tional system; the analyses were adjusted for sig-
nificant characteristics of physicians and their 
practices.

Table 1. Survey Items Defining the Use of Electronic Health Records.

Survey Response
Basic  

System
Fully Functional 

System

Does your main practice site have a computer-
ized system for any of the following?

Health information and data

Patient demographics X X

Patient problem lists X X

Electronic lists of medications taken by 
patients

X X

Clinical notes X X

Notes including medical history and 
follow-up

X

Order-entry management

Orders for prescriptions X X

Orders for laboratory tests X

Orders for radiology tests X

Prescriptions sent electronically X

Orders sent electronically X

Results management

Viewing laboratory results X X

Viewing imaging results X X

Electronic images returned X

Clinical-decision support

Warnings of drug interactions or contra
indications provided

X

Out-of-range test levels highlighted X

Reminders regarding guideline-based 
interventions or screening

X

 

Copyright © 2008 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on June 19, 2008 . For personal use only. No other uses without permission. 



Electronic Health Records in Ambulatory Care — A National Survey of Physicians

n engl j med 359;1  www.nejm.org  july 3, 2008 53

Table 2. Characteristics of Survey Respondents and Their Practices.*

Characteristic
Respondents  

(N = 2607)
AMA Characteristics  

(N = 494,742) P Value

no. (%)

Physician  

Sex <0.001

Male 1963 (75) 355,747 (72)

Female 642 (25) 138,492 (28)  

Missing data 2 (<1) 503 (<1) 

Race or ethnic group†

Hispanic or Latino

Yes 124 (5) NA  

No 2332 (89) NA  

Missing data 151 (6) NA

White 2014 (77) NA  

Black 95 (4) NA  

Asian 385 (15) NA  

Other 35 (1) NA  

Physician specialty 0.33

Primary care 1231 (47) 238,315 (48)  

Not primary care 1376 (53) 256,427 (52)  

Practice    

No. of years since graduation <0.09

1–9 300 (12) 50,407 (10)  

10–19 772 (30) 147,032 (30)  

20–29 780 (30) 146,385 (30)  

≥30 755 (29) 150,917 (31)  

Missing data 0 1 (<1)

No. of physicians in practice

1–3 1155 (44) NA  

4–5 456 (17) NA  

6–10 444 (17) NA  

11–50 342 (13) NA  

>50 105 (4) NA  

Missing data 105 (4) NA

Clinical setting

Hospital or medical center 834 (32) NA  

Office not attached to a hospital or medical center 1639 (63) NA  

Other 81 (3) NA  

Missing data 53 (2) NA

Location

Urban 2158 (83) NA  

Rural 449 (17) NA  

Region   

Northeast 508 (19) NA  

Midwest 602 (23) NA  

South 895 (34) NA  

West 602 (23) NA  

*	The characteristics of respondents were compared with those in the 2007 Physician Masterfile of the American Medical 
Association (AMA) with the use of two-tailed chi-square tests. The total number of respondents does not include 151 
who provided incomplete responses. Percentages may not total 100 because of rounding. NA denotes not available.

†	Respondents could select more than one race or ethnic group.
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R esult s

Survey Respondents

Four percent of respondents reported having a 
fully functional electronic-records system, and 
13% reported having a basic system. Of the small 
number of respondents who had a fully functional 
system, 71% reported that their system was inte-
grated with the electronic system at the hospital 
where they admit patients, as compared with 
only 56% of respondents with a basic system 
(P = 0.006).

Among the 83% of respondents who did not 
have electronic health records, 16% reported that 
their practice had purchased but not yet imple-
mented such a system at the time of the survey. 
An additional 26% of respondents said that their 
practice intended to purchase an electronic-rec
ords system within the next 2 years.

Factors Associated with Availability

In multivariate analyses, having an electronic-
records system was significantly associated with 
several characteristics of both individual physi-
cians and their practices (Table 3). Electronic-
records systems were more prevalent among 
physicians who were younger, worked in large or 
primary care practices, worked in hospitals or 
medical centers, and lived in the western region 
of the United States. Rates of adoption did not 
differ significantly among providers serving a 
high proportion of minority patients or patients 
who were uninsured or receiving Medicaid, as 
compared with other physicians (data not shown).

Frequency of Use

Among the 4% of doctors with a fully functional 
electronic-records system, 97% reported using 
all the functions at least some of the time. Among 
the 13% of doctors with a basic system, more 
than 99% reported using all the functions at least 
some of the time.

Other Capabilities

Physicians with electronic health records were 
asked to report the extent to which these systems 
allowed patients to do each of the following on-
line: view and make changes to their medical 
records and request prescription refills, appoint-
ments, and referrals. Physicians with fully func-
tional electronic-records systems were significant-
ly more likely than those with basic systems to 
have each of these functions (Table 4). Enabling 

patients to request a prescription refill online was 
a prevalent function for both basic systems and 
fully functional systems.

Effect on Practices 

Figure 1 shows the percentages of respondents 
reporting positive effects of electronic health rec
ords on various aspects of their practices. Among 
the small number of respondents who had fully 
functional electronic-records systems, most phy-
sicians reported the positive effects of the system 
on the quality of clinical decisions (82%), com-
munication with other providers (92%) and pa-
tients (72%), prescription refills (95%), timely ac-
cess to medical records (97%), and avoidance of 
medication errors (86%). Furthermore, 82 to 85% 
reported a positive effect on the delivery of long-
term and preventive care that meets guidelines. 
For physicians with basic systems, the magni-
tudes of effects were generally smaller. Results 
were adjusted for the characteristics of physi-
cians and their practices.

Respondents also reported on whether the use 
of electronic health records had assisted in the 
care of patients in several specific ways (Table 4). 
Most of those with fully functional systems re-
ported averting a known drug allergic reaction 
(80%) or a potentially dangerous drug interaction 
(71%), being alerted to a critical laboratory value 
(90%), ordering a critical laboratory test (68%), 
and providing preventive care (69%). Physicians 
with basic electronic-records systems reported 
having the same effects but less commonly than 
did those with fully functional systems.

Physician Satisfaction 

A large majority of physicians reported being sat-
isfied with their electronic-records systems over-
all (93% for fully functional systems and 88% for 
basic systems, P = 0.20) and with the ease of use 
of the system when providing care to patients 
(88% and 81%, respectively; P = 0.11). Physicians 
with fully functional electronic-records systems 
were significantly more likely to be satisfied with 
the reliability of their system than were those with 
basic systems (90% and 79%, respectively; P = 0.01). 
Here again, results were adjusted for the charac-
teristics of physicians and their practices.

Barriers to Adoption

Among physicians who did not have access to an 
electronic-records system, the most commonly 
cited barriers to adoption were capital costs 
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Table 3. Rates of Adoption of Electronic Health Records by Physicians, with Adjustment for the Characteristics of the Physicians and Their 
Practices.*

Variable

Fully Functional 
System  

(N = 117)
Standard 

Error
Basic System 

(N = 330)
Standard 

Error

No Basic or Fully 
Functional System 

(N = 2160)
Standard 

Error P Value

 percent  

All physicians 4 1 13 1 83 <1

Sex 0.76

Male 4 1 13 1 83 1  

Female 4 1 13 1 83 2  

Race or ethnic group† 0.99

Hispanic or Latino 4 1 13 2 83 3  

White 4 1 13 1 82 1 0.84

Black 5 2 14 4 80 6 0.72

Asian 5 2 14 3 82 5 0.82

Other 3 2 10 4 87 6 0.45

Medical specialty <0.001

Primary care 6 1 15 1 80 1  

Not primary care 4 <1 11 1 86 1  

No. of years in practice 0.009

1–9 5 1 15 2 80 2  

10–19 5 1 14 1 81 1  

20–29 5 1 14 1 82 1  

≥30 3 1 10 1 87 1  

No. of physicians in practice <0.001

1–3 2 <1 7 1 91 1  

4–5 3 1 11 1 86 2  

6–10 6 1 17 2 77 2  

11–50 8 1 22 2 71 3  

>50 17 3 33 3 50 5  

Clinical setting 0.008

Hospital or medical center 5 1 15 1 80 1  

Office not attached to a hospi-
tal or medical center

4 <1 12 1 85 1  

Other 4 1 13 3 83 4  

Location 0.92

Urban 4 <1 13 1 83 1  

Rural 4 1 13 1 83 2  

Region 0.002

Northeast 4 1 11 1 86 2  

Midwest 4 1 13 1 83 2  

South 4 1 12 1 84 1  

West 6 1 16 1 78 2  

*	Percentages were calculated with the use of multivariable analysis, applying a cumulative logit model to predict the adoption of an electronic-
records system, with adjustment for all variables listed in the table. The analysis was adjusted for nonresponse. The total number of respon-
dents does not include 151 who provided incomplete responses. Percentages (which sum across rows) may not total 100 because of rounding.

†	Respondents could select more than one race or ethnic group.

Copyright © 2008 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on June 19, 2008 . For personal use only. No other uses without permission. 



T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 359;1  www.nejm.org  july 3, 200856

(66%), not finding a system that met their needs 
(54%), uncertainty about their return on the in-
vestment (50%), and concern that a system would 
become obsolete (44%) (Table 5). Physicians with 
electronic health records tended to highlight the 
same barriers but less frequently than did non-
adopters.

Facilitators of Adoption

Among all respondents, the factors that were 
most frequently cited as facilitators of adoption 
were financial incentives for the purchase (55% 
among physicians with no electronic health rec
ords and 46% among those with electronic health 
records, P = 0.001) and payment for use of an 
electronic-records system (57% and 52%, respec-
tively; P = 0.04). About 40% of respondents with 
and without an electronic-records system also re-
ported that protecting physicians from personal 
liability for record tampering by external parties 
could be a major facilitator of adoption.

Discussion

On the basis of a large, representative sample of 
U.S. physicians and clearly specified, replicable 

definitions of electronic-records systems that 
were developed by a panel of experts, our study 
indicates that electronic health records are avail-
able in the office setting to only a small minority 
(17%) of U.S. physicians at present. Only 4% of 
physicians have what the expert panel considered 
a fully functional electronic-records system.

Previous studies have shown that the practice 
setting (and especially the size of the group) had 
a significant influence on the adoption of elec-
tronic health records in the United States, find-
ings that our results confirm.5,6,11 After adjust-
ment for other characteristics of physicians and 
their practices, we found that physicians who 
practice in groups of more than 50 were three 
times as likely to have a basic electronic-records 
system and more than four times as likely to 
have a fully functional electronic-records system 
as were physicians in groups of 3 or fewer. How-
ever, even in large groups, only a small minority 
(17%) had a fully functional system, and 49% 
had no electronic-records system at all.

Subjective reports by respondents about the 
influence of electronic health records on the  
quality of their practice and clinical decisions 
and about their satisfaction with the system are 

Table 4. Rates of Response Regarding Functions of Electronic Health Records and Their Effects.*

Survey Response Fully Functional System Basic System P Value

percent

Does your system allow patients to do the following?

View their medical records online 50 24 <0.001

Make changes to or update their medical records online 26 15 0.01

Request appointments online 52 26 <0.001

Request referrals online 36 14 <0.001

Request refills for prescriptions online 63 26 <0.001

Has a prompt from the electronic-records system ever 
helped you do the following?

Prevent a drug allergy 80 66 0.01

Prevent a potentially dangerous medication interaction 71 54 0.002

Be alerted to a critical laboratory value 90 75 0.004

Provide preventive care 69 41 <0.001

Order a critical laboratory test 68 36 <0.001

Order a genetic test 17   8 0.03

*	Percentages were calculated with the use of a multivariable logistic-regression model. Variables included in the model 
were medical specialty (primary care vs. not primary care), the number of years since graduation (1 to 9, 10 to 19, 20 to 
29, or ≥30), the number of physicians in the practice (1 to 3, 4 to 5, 6 to 10, 11 to 50, or >50), clinical setting (hospital, 
private office, or other), and region (Northeast, Midwest, South, or West). Separate models were fitted for each of 
these questions.
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encouraging. The proportion of respondents re-
porting positive effects was generally larger for 
fully functional systems than for basic systems, 
a finding that is consistent with the hypothesis 
that more capable systems offer greater benefits. 
However, the possibility of bias among respon-
dents, especially greater receptivity to and facil-
ity with electronic health records among early 
adopters, cannot be excluded. The quality and 
cost effects of electronic health records need to 
be confirmed by direct studies of clinical out-
comes. Considerable controversy continues about 
the overall effect of electronic health records, 
and further research needs to clarify the effects 
of this technology on our health care system.1

It is also encouraging that a large majority of 
respondents reported overall satisfaction with 
their electronic-records system. However, approx
imately 20% of physicians with basic systems 
expressed reservations about the ease of use and 
reliability of their systems. Improving the usabil-
ity of electronic health records may be critical to 
the continued successful diffusion of the tech-
nology.

Even though we used definitions and methods 
that differed from those used in previous studies 

of electronic-records systems, it is possible, with-
in limits, to compare our findings with those of 
other studies. For example, in 2006, the Nation
al Ambulatory Medical Care Survey (NAMCS) 
showed that 9.3% of respondents had adopted 
systems similar to (though not exactly the same 
as) our current definition of a basic electronic 
record.2 Applying the NAMCS definition, we 
found that 14% of our respondents reported hav-
ing an electronic-records system. This finding 
suggests that the number of physicians with 
some type of electronic-records system has in-
creased in the past year. The function-based ap-
proach that we used to measure the availability 
and use of electronic health records will enable 
future researchers to gauge progress in the adop-
tion of such systems on the basis of alternative 
definitions, including that used by NAMCS.

Our study and others1-3 serve to underscore 
both the potential benefits of electronic health 
records and the low current availability of this 
technology. The combination of these findings 
suggests that the U.S. health care system faces 
major challenges in taking full advantage of elec-
tronic health records to realize its health care 
goals. President Bush has proposed that elec-
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Figure 1. Rates of Positive Survey Responses on the Effect of Adoption of Electronic-Health-Records Systems.

Percentages were calculated with the use of a multivariable logistic-regression model. Variables included were medi-
cal specialty, the number of years since graduation, the number of physicians in the practice, clinical setting, and 
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Table 5. Barriers to the Adoption of Electronic Health Records.*

Variable
Any Electronic- 

Records System†
No Electronic- 

Records System P Value

percent

Amount of capital needed 

Major barrier 47 66 <0.001

Minor barrier 30 22

Uncertainty about return on investment

Major barrier 33 50 <0.001

Minor barrier 34 31

Resistance from physicians

Major barrier 27 29 0.37

Minor barrier 42 42

Capacity to select, contract, install, and implement

Major barrier 26 39 <0.001

Minor barrier 45 42

Concern about loss of productivity during transition

Major barrier 35 41 0.02

Minor barrier 42 40

Concern about inappropriate disclosure of patient informa-
tion

Major barrier 14 17 0.09

Minor barrier 43 45

Concern about illegal record tampering

Major barrier 14 18 0.007

Minor barrier 42 46

Concern about the legality of accepting electronic records 
from hospital

Major barrier 7 11 0.001

Minor barrier 27 33

Concern about physicians’ legal liability

Major barrier 11 14 0.02

Minor barrier 34 38

Finding an electronic-records system to meet needs

Major barrier 38 54 <0.001

Minor barrier 38 32

Concern that system will become obsolete

Major barrier 27 44 <0.001

Minor barrier 44 40

*	Percentages were calculated with the use of a multivariable logistic-regression model. Variables included in the model 
were medical specialty (primary care vs. not primary care), the number of years since graduation (1 to 9, 10 to 19, 20 to 
29, or ≥30), the number of physicians in the practice (1 to 3, 4 to 5, 6 to 10, 11 to 50, or >50), clinical setting (hospital, 
private office, or other), and region (Northeast, Midwest, South, or West). Separate models were fitted for each of 
these questions.

†	The category includes both fully functional and basic electronic health records.

Copyright © 2008 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on June 19, 2008 . For personal use only. No other uses without permission. 
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tronic health records should be widespread in 
the U.S. health care system by 2014, and both of 
the likely presidential candidates have promi-
nently featured the diffusion of electronic health 
records in their health care proposals.12-14 In-
deed, recent Medicare cost-containment propos-
als included incentives for the adoption of health-
information technology by physicians as a means 
of spurring greater use.15 Our data suggest that 
such incentives could be important facilitators 
of adoption. However, the cost of achieving 
widespread adoption of electronic health records 
in the United States could be high, probably in 
the tens or hundreds of billions of dollars,1,16-19 
and whether any future federal administration 
will find the necessary resources is uncertain.

In their efforts to spur adoption of electronic 
health records, policymakers may benefit from 
studying the experience of other Western coun-
tries, which seem to have been much more suc-
cessful (despite significantly lower overall national 
health expenditures) at encouraging the adoption 
of health-information technology by physicians. 
Data from 10 Western industrialized nations sug-
gest that a large majority (often more than 90%) 
of primary care physicians currently use com-
puters in their office practices.20 These countries 
seem to have achieved these results using a vari-
ety of interventions — public and private, eco-
nomic and noneconomic — that may offer guid-
ance to future actions in the United States.20

Certain limitations of our study should be 
taken into account. Like all surveys, ours was 
subject to potential problems of response bias. It 
is possible that physicians who responded to our 
survey had a greater interest than did nonre-
sponders in the subject of electronic health rec

ords. Although we adjusted for potential nonre-
sponse bias, our data may overestimate actual 
rates of adoption of electronic health records. 
Another reason to be cautious about the reports 
is that the estimates of the effect of these sys-
tems on quality of care and satisfaction are based 
on a small number of respondents with a large 
margin of error, especially for the fully functional 
electronic-records systems. As already noted, by 
virtue of having electronic health records at this 
stage in their diffusion, the respondents with 
these systems are probably different from respon-
dents without them. This limitation, coupled with 
the small number of adopters in our study, sug-
gests that any extrapolation of the benefits and 
satisfaction with electronic health records report
ed by respondents should be done with caution.

In discussions about health-information tech-
nology, our study informs the debate by pro
viding benchmark information about the levels 
of adoption of electronic health records by U.S. 
physicians as of late 2007 and early 2008. Fur-
ther studies that use clear, similar definitions 
of electronic health records and representative 
samples of physicians will be necessary to in-
form the development of policies with regard  
to electronic health records in our health care 
system.
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Summary protocol 
 
Research Design and Methods: 
 
The physician survey was developed by the study team.  Along with Research Triangle 
Institute (RTI), the study team submitted the survey instrument for the Office of 
Management and Budget (OMB) approval through the U.S. Department of Health and 
Human Services. Following response to OMB revisions, the study team conducted 10 
cognitive interviews with physicians in order to refine the survey items. The survey was 
revised based on these interviews and pretested with 100 randomly selected respondents. 
 The study team fielded the survey in collaboration with RTI. The survey was 
mailed to respondents with a cover letter and instructions for completion and returning of 
the survey. Physicians were queried about the following: use of EHRs, plans for 
adoption, barriers to and incentives for adoption, individual components of the EHR 
system at their practice (including Computerized Physician Order Entry, decision 
support, etc), satisfaction with their system, and perceived benefits for patient care. The 
survey took 20 minutes. RTI was responsible for identifying the sample of physicians. 
The physicians survey was mailed to 5,000 subjects across the country. The survey 
sample was developed in order to create a representative national sample. Follow-up 
phone calls and letters were sent to non-respondents.  The initial mailing included a $20 
incentive to encourage participation.  A subsequent mailing included a $40 check. 
 Before data analysis of each survey, RTI removed all individual identifiers from 
the survey data before sending it to the research partners at Partners/MGH, Partner/BWI, 
and George Washington University. Data analyses was done primarily at Partners/MGH 
with assistance from project team members at Partners/BWI and George Washington 
University.  
 
Privacy and confidentiality: 
 
The sample list (with respondent names and contact information) was available only to 
authorized personnel at RTI.  RTI's Institutional Review Board approved the list project 
staff requiring access. Data was stored in a password protected network environment. To 
protect respondent confidentiality, RTI encrypted identifiable data that are stored on 
company-issued personal computers. All RTI staff with access to respondent information 
(including phone center staff and those who prepare documents for shipping) are required 
to sign confidentiality agreements. These agreements are enforced, and penalties for 
violation include termination of employment. As mailed data are being prepared for 
shipment or as they are returned, they will be stored in a secure environment, regardless 
of the form in which data are returned. Access to electronic data is controlled by 
password protection. Buildings are protected by a security force and locked entryways. 
Any ID number assigned to a respondent will be de-linked from personally identifying 
information at the end of data collection. Any files linking identifiable information and an 
ID will be stored in a secure environment. After data collection, electronic files with 
names and address information will be destroyed. No hard-copy forms of the list will be 
produced 
 



A National Survey of Health Record Keeping among Physicians & Group Practices in 
the United States 

 
 
 

000. Practice Characteristics 
 
 
01. At how many different office locations do you see ambulatory patients? 
 

1 One 
2 Two 
3 Three or more 
4 None, I do not see any outpatients  

 
 
 

 
 
 
 
 

If you practice at more than one location, please keep in mind your main practice site for the 
remaining questions.  

 
By “main practice site” we mean the location at which you see the most ambulatory patients.  

 
 
 
002. During a typical week, what percent of your patient visits are provided at your main practice site? 
 

1 Less than 25% 
2 25%-49%  
3 50% - 75% 
4 More than 75% 

 
 
 
003. How many physicians are associated with you, at your main practice site?  ____________. 
 
 
 
 
 
004. Is your main practice site a single-specialty practice, or a multi-specialty practice? 
 

1 Single specialty group or partnership  
2 Multi-specialty group or partnership 
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005.  What is the primary setting of your main practice site? 
 
 1 Hospital, medical-center. 

2 Ambulatory surgical center. 
3 Urgent-care facility. 
4 Laboratory or imaging center, outside a hospital. 

 5 A physician office not attached to a hospital, or on a medical center campus. 

 

 

006. About what percentage of your patients in your main practice site: 
 
 Less 

than 
10% 

10% to 
less than 
25% 

25% to 
less 
than 
50% 

50% or 
more  

a.  are uninsured (do not have health 
insurance coverage)? 1 2 3 4 

b.  are covered by Medicaid (including 
managed care)? 1 2 3 4 

c.  are African American or Black? 1 2 3 4 
e.  are Hispanic or Latino? 1 2 3 4 
f.  have a primary language other than 
English? 1 2 3 4 

 
 
 
 
007.  During your last full week of work, approximately how many patient visits did you personally 
have at your main practice site? 
  
______________________. 
 
 
 



100.  Use of computers in your main practice site 
 
101.  Does your main practice site have a computerized system for any of the following?  For those 
features, please indicate the extent to which they are available to you and the extent to which you 
use them. If a feature is unavailable, check “no” to availability and skip the related “use” question. 
 
 

 

 Availability Use 

 Yes No Don’t 
Know 

 I do 
 not use

I use 
some  of 
the time 

I use most 
or all of 
the time 

Not applicable 
to my practice  

or specialty 
a) Patient demographics 1 2 3 1 2 3 4 
b) Patient problem lists 1 2 3 1 2 3 4 
c) Orders for prescriptions?  1 2 3 1 2 3 4 

d) If yes – are there warnings of drug 
interactions or contraindications 
provided? 

1 2 3 1 2 3 4 

e) If yes -- are prescriptions sent 
electronically to the pharmacy?  1 2 3 1 2 3 4 

f) Orders for laboratory tests?  1 2 3 1 2 3 4 
g) If yes – are orders sent 
electronically?  1 2 3 1 2 3 4 

h) Orders for radiology tests?  1 2 3 1 2 3 4 
i)  If yes -- are orders sent 
electronically?  1 2 3 1 2 3 4 

j) Viewing Lab results?  1 2 3 1 2 3 4 
k)  If yes – are out-of-range levels 
highlighted?  1 2 3 1 2 3 4 

l) Viewing Imaging results? 1 2 3 1 2 3 4 
m) If yes – are electronic images 
returned?  1 2 3 1 2 3 4 

n) Clinical notes? 
  1 2 3 1 2 3 4 

o) If yes – do they include medical 
history and follow up notes?  1 2 3 1 2 3 4 

p) Electronic lists of what medications each 
patient takes? 1 2 3 1 2 3 4 

q) Reminders for guideline-based interventions 
and/or screening tests? 1 2 3 1 2 3 4 

r) Public health reporting?  1 2 3 1 2 3 4 
s) If yes—are notifiable diseases sent 
electronically? 
 

1 2 3 1 2 3 4 

 
 
200.  Acquisition and Implementation of an EHR system   
 
201.  Does your main practice use an electronic health record (not including billing records)? 
 

1 Yes, all electronic   
2 Yes, part paper, part electronic    
3 No   
4 Don’t know 
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202. As of today, what is your degree of electronic health record acquisition or implementation at your 
main practice site [Choose one]  
 

1  We have acquired an EHR system, but have not implemented it (go to Question 203). 
2  Our EHR implementation is in process (go to Question 203) 
3  We have fully implemented our EHR system (go to Section 300) 
4  We plan to acquire an EHR system in the next 12 months (go to Section 400)  
5  We plan to acquire an EHR system in the next 13 – 24 months (go to Section 400) 
6  We have no plans to acquire an EHR system (go to Section 400). 

 
203.  If you have purchased and are in the process of implementing an EHR system, when do 
you expect to have completed implementation? 
 

1 in the next 12 months. 
2 in the next 13 to 24 months. 

 
 

 
IF YOUR MAIN PRACTICE SITE USES PAPER RECORDS PLEASE GO TO 

SECTION 400.  
 

IF YOUR SITE USES ELECTRONIC HEALTH RECORDS OR IS IN TRANSITION 
TO AN EHR SYSTEM PLEASE COMPLETE THE FOLLOWING SECTION. 

 

 
 
 
 
 
 
 
 
300. Experience with Electronic Health Records 
 
 
301. How many years have you been using an EHR in your main practice site? ___________ years. 
 
 
 
302. To what extent has the EHR system affected the following areas at your main practice site?   
 
 
 Major 

positive 
impact 

Positive 
impact No impact Negative 

impact 
Major 

negative 
impact 

Not 
applicable 

a) The quality of clinical 
decisions 1 2 3 4 5 6 

b) Communication with other 
providers 1 2 3 4 5 6 

c) Communication with your 
patients 1 2 3 4 5 6 

d) Prescription refills 1 2 3 4 5 6 
e) Timely access to medical 
records 1 2 3 4 5 6 

g) Avoiding medication errors 1 2 3 4 5 6 
f)  Delivery of preventive care 
that meets guidelines 1 2 3 4 5 6 

g) Delivery of chronic illness 
care that meets guidelines 1 2 3 4 5 6 
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303.  In providing patient care since adopting an EHR system at your main practice site, have you  
 
 
 Yes No 

 
Not 
applicable

 In the 
last 6 
months

Ever   

a) Avoided a drug allergy because of an EHR?  1 2 3 4 
b) Avoided a potentially dangerous medication interaction because 
of an EHR? 1 2 3 4 

c) Been alerted to a critical lab value by an EHR? 1 2 3 4 
d)  Provided preventive care (e.g., vaccine, colonoscopy, 
mammogram) because you were prompted by an EHR? 1 2 3 4 

e) Ordered a critical lab test (such as HbA1c or LDL) as a result of 
an electronic prompt from an EHR? 1 2 3 4 

f) Ordered a genetic test as a result of a prompt from an EHR? 1 2 3 4 
 
 
 
304.  Overall, how satisfied are you with the EHR system at your main practice?   
 

Very satisfied Somewhat satisfied Somewhat 
dissatisfied 

Very dissatisfied 

1 2 3 4 
 
 
305.  How satisfied are you with each of the following aspects of your EHR system? 
 
 Very 

satisfied 
Somewhat 
satisfied 

Somewhat 
dissatisfied 

Very 
dissatisfied

a) Ease of use when providing direct 
care to a patient 1 2 3 4 

b) Reliability of the system (i.e. 
frequency of system failures, system 
speed) 

1 2 3 4 

c) Sharing of medical information with 
hospitals and other health-care 
providers 

1 2 3 4 

 
 
306. Please indicate whether the EHR system at your main practice site allows patients to… 
 
  

Yes 
 

No 
Don’t 
know 

a.  View their medical record online 1 2 3 
b.  Make changes to or update their medical record online 1 2 3 
c.  Request appointments online 1 2 3 
d.  Request referrals online 1 2 3 
e.  Request refills for prescriptions online 1 2 3 
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307.  Is the electronic health record system at your main practice site integrated with a hospital 
system where you admit patients (i.e. your patient’s ambulatory EHR is accessible through the 
hospital’s EHR system)?  
 

Yes No Don’t know 
1 2 3 

  
308. If you use an electronic health record, does it meet certification standards? 
 

Yes No Don’t know 
1 2 3 

 
 
400. Use of E-mail 
 
401.  Please indicate how frequently you communicate by e-mail with each of the following: 
 
 Never Rarely Sometimes Frequently 

 
a) Patients about medical issues 1 2 3 4 
b) Other physicians in your practice about patient 
care 1 2 3 4 

c) Other staff in your practice about patient care 1 2 3 4 
d) Other physicians who are not in your practice 
about  patient issues 1 2 3 4 

 
 
500.  Barriers to EHR adoption 
 
501. Please answer the next set of questions, regardless of whether your main practice site has 
acquired an EHR system or has not. If your practice site has acquired an EHR system, please tell 
us how much of a barrier each of the following was.  If your practice has not acquired an EHR, please 
indicate how much of a barrier it is to adoption, even if you have no immediate plans to adopt. 
 
 Major 

barrier 
Minor 
barrier 

Not a 
barrier 

Financial Barriers    
a.  The amount of capital needed to acquire and implement an 
EHR 1 2 3 

b.  Uncertainty about the return on investment (ROI) from an EHR 1 2 3 
Organizational Barriers    

c.  Resistance to adoption from practice physicians 1 2 3 
d.  Capacity to select, contract, install and implement an EHR 1 2 3 
e.  Concern about loss of productivity during transition to the EHR 
system 1 2 3 

Legal or Regulatory Barriers    
f.  Concerns about inappropriate disclosure of patient information 
(i.e. breaches of patient confidentiality) 1 2 3 

g.  Concerns about illegal record tampering or “hacking” 1 2 3 
h.  Concerns about the legality of accepting an EHR that is 
donated from a hospital  1 2 3 

i.  Concerns about physicians’ legal liability if patients have more 
access to information in their medical records 1 2 3 

State of the Technology    
j.  Finding an EHR system that meets providers’ needs 1 2 3 
k.  Concerns that the system will become obsolete 1 2 3 
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600. Incentives for EHR adoption  
 
601. Please rate the impact the following possible policy changes would have on your decision to 
adopt an EHR. If you have adopted an EHR, please rate the impact of the following possible policy 
changes on EHR adoption among physicians generally.  Please indicate whether the impact was 
positive or negative. 
 
 
 

Major 
positive 
impact 

Minor 
positive 
impact 

No 
Impact 

Minor 
negative 
impact 

Major 
negative 
impact 

Legal or Regulatory Incentives      
a. Change the law to protect physicians from 
personal liability for record tampering by 
external parties or for privacy and security 
breaches 

1 2 3 4 5 

b. Concerns about legal liability as a result of 
NOT using the latest technology 1 2 3 4 5 

State of the Technology      
c. Published certification standards that 
indicate whether an EHR has the necessary 
capabilities and functions.  

1 2 3 4 5 

Financial Incentives      
d. Incentives for the purchase of an EHR 
(e.g. tax credits, low interest loans, grants) 1 2 3 4 5 

e. Additional payment for the use of an EHR 
(i.e. additional reimbursement for using an 
EHR). 

1 2 3 4 5 

 
 
 
602. Has your practice purchased any of the following in the last three years? 
 
 Yes No Don’t know 
New examining rooms 1 2 3 
An x-ray or imaging machine 1 2 3 
Acquired, or opened another practice site 1 2 3 
Clinical laboratory equipment 1 2 3 
 
 
 
900. Physician and practice characteristics 
 
901.   What is the year of your birth?  19________ 
 
 
902. What is your gender? 
 

1 Male 2 Female 
 
 

903. What is your ethnicity? 
 

1 Hispanic or Latino 
2 Not Hispanic or Latino    Please turn to the next page. 



904. What is your race? (check all that apply) 
 

1 White 
2 Black/African American 
3 Asian 
4 Native Hawaiian/Other Pacific Islander 
5 American Indian/Alaska Native 

 
 

905. In what area are you board certified? 
  
 ______________________________________________ 
 
 
906. Regardless of board certification, what do you consider your main specialty?   
 
 ________________________________________________ 
 
 
907. In what year did you first practice medicine, after completing residency or fellowship? 

 _____________. 
 

 
908. Roughly, what percent of your patient care revenue comes from (note: percentage should total 

to 100%)? 
 

____ ____Medicare 
____ ____Medicaid 
____ ____Private insurance 
____ ____Patient payments 
____ ____Other ________________________. 

 
 
 

 
 
 
 
 
 
 

If you have an office manager or practice manager, please let us know how we can reach that 
person in case we have follow up questions (please print): 
 
 Name: __________________________________________________________ 
 Title:____________________________________________________________ 
 Street address:___________________________________________________ 
 City:____________________, State:_______________ ZIP________________ 
 Phone number: (_______)_______________________________ext. ________ 

THANK YOU FOR COMPLETING THIS FORM.  
 

PLEASE RETURN IT IN THE ENCLOSED ENVELOPE. 
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Technical Appendix  
 

Physicians were asked about the impact of their EHR on each of the following:  

the quality of clinical decisions, quality of communication with patients, quality of 

communication with other providers, prescription refills, timely access to medical 

records, avoiding medication errors, delivery of preventive care that meets guidelines, 

and delivery of chronic care that meets guidelines.  Response categories were: major 

positive impact, positive impact, no impact, negative impact, major negative impact, and 

not applicable.  These were combined into two categories: positive impact and 

neutral/negative impact (this included no impact, negative impact, and major negative 

impact). Subjects who responded as ‘not applicable’ were excluded from the analysis. 

To further assess the impact of EHRs on patient care, physicians with EHRs were 

asked to report whether they had done each of the following due to a prompt from their 

EHR:  avoided a drug allergy, avoided a potentially dangerous medication interaction, 

been alerted to a critical lab value, provided preventive care, ordered a critical lab test, or 

ordered a genetic test.  Response categories were “yes, ever”, “yes, in the past 6 months”, 

“no”, and “not applicable”.  Physicians who responded “not applicable” were excluded 

from the analysis. 

To assess the extent to which physicians’ EHR systems allowed patients to 

interact with the system, the survey asked the following question:  “does your EHR allow 

patients to do each of the following?”  Survey items were:  view medical records online, 

make changes or update their medical record online; request appointments online; request 

referrals online; request refills for prescriptions online.  Physicians were instructed to 

answer “yes”, “no”, or “don’t know” for each item. 

 



To assess satisfaction with EHR systems, physicians were asked to rate their level 

of satisfaction with each of the following:  the system overall, ease of use when providing 

patient care, reliability of the system, and sharing of medical information.  The 

satisfaction variables had four response categories (very satisfied, somewhat satisfied, 

somewhat dissatisfied, and very dissatisfied).  These were combined into two categories: 

satisfied and dissatisfied. Physicians who did not respond to any of the items were 

excluded from the analysis. 

Physicians were asked to rate the impact of each of the following barriers on their 

decision to adopt an EHR:  the amount of capital needed to purchase an EHR; uncertainty 

about the return on investment; resistance from physicians in the practice; uncertainty 

about their capacity to select, contract for, install, and implement a system; concerns 

about a loss of productivity during the implementation; concerns about inappropriate 

disclosure of patient information; concerns about illegal record tampering; concerns 

about the legality of accepting a donated EHR; concerns about physicians legal liability; 

finding and EHR that meets the providers needs; and concerns that the system will 

become obsolete.  The barrier variables had three response categories (major barrier, 

minor barrier, and not a barrier).  We included all of the categories in the logit model, 

however we do not show the “not a barrier” estimates in Table 5. 

 The survey asked physicians about the impact of each of the following facilitators 

of EHR adoption:  financial incentives for the purchase of an EHR system, additional 

payments for the use of an EHR, concerns about legal liability for not using an EHR, 

published certification standards, and protections against legal liability for record 

tampering.  Response categories were major positive impact, minor positive impact, no 

 



 

impact, minor negative impact, major positive impact.  We report on the proportion of 

physicians who responded that a facilitator would have a major positive impact. 

 Physicians were asked to report on the proportion of patients in their practice 

who: were uninsured, were covered by Medicaid, were African American, were Hispanic, 

and spoke a primary language other than English. Physicians were asked to estimate the 

proportion separately for each group.  Response categories for each were less than 10%, 

10% to less than 25%, 25% to less than 50%, or 50% or more.  For each variable, 

responses were dichotomized into less than 25% and 25% or more.  These variables were 

included in a cumulative logit model that adjusted for all of the other variables shown in 

Table 3.  None of the variables were a significant predictor of EHR availability.   
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