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although elecTronic medical recordS 
(EMRs) may improve quality of care1-5 
and reduce healthcare spending,6 uptake 
remains low in the United States.7, 8 A 2009 
national survey of hospitals found that 
only 2.9% of hospitals had a comprehen-
sive, electronic system and an additional 
7.9%, a basic system.9 The same year, a 
physician-level study found that 43.9% 
of physicians were using basic EMRs, 
though only a subset, 6.3% of physi-
cians, had a fully-functional system.10 
Interestingly, physicians cite costs as both 
the most important barrier and financial 
incentives as the most important facilita-
tor of EMR adoption.9, 11, 12

Although some published research 
casts doubt on the impact of financial 
incentives on healthcare quality improve-
ment initiatives,13 studies have shown 
that financial incentives are key to EMR 
adoption.9, 11 For physicians, incentives 
address a fundamental imbalance, where 
physicians assume the costs of EMR im-
plementation and maintenance, yet nearly 
all the financial benefits accrue to payers 
and purchasers.12 This misalignment has 
prompted calls for greater financial sup-
port from payers and regulators. However, 
to our knowledge, no peer-reviewed study 
has assessed the effectiveness of financial 

incentives on EMR adoption and use. 
Recognizing the significant role of 

financial incentives in accelerating EMR 
adoption, the Federal American Recov-
ery and Reinvestment Act (ARRA) of 
2009 provides $20 billion in Medicare 
and Medicaid incentive payments to 
physicians and hospitals whose use of 
certified EMRs meets a minimum set of 
requirements (“meaningful use”). State 
government and commercial health 
plans are also engaged in local efforts to 
provide incentives (financial and non-
financial) for physicians to purchase and 
use EMRs.

As the first and only state to system-
atically assess and publicly report EMR 
adoption for every licensed physician 
providing direct patient care, Rhode 
Island provides an opportunity to assess 
the relationship between eligibility for 
financial incentives and EMR adoption. 
Blue Cross & Blue Shield of Rhode 
Island (BCBSRI) and UnitedHealthcare 
of New England (UHC), the state’s two 
largest commercial health plans represent-
ing 96% of the non-elderly, commercial 
market14, began offering EMR-based 
payments to office-based primary care 
physicians (PCPs) in 2008 and 2009, 
respectively. BCBSRI increased primary 

reimbursements for all evaluation and 
management services by 5% to 13% and 
UHC offered fixed-sum payments for 
office-based PCPs with EMRs meeting 
pre-specified standards. We hypothesize 
that these efforts may be associated with 
greater EMR adoption than the rates 
reported in national studies, particularly 
among those office-based PCPs eligible for 
the health plans’ payments. We therefore 
evaluated the association between physi-
cian specialty, practice site, and EMR 
adoption. Using the state’s comprehensive 
survey, we assessed EMR implementa-
tion and functionality use among Rhode 
Island physicians after the initiation of 
health plan incentive payments. 

methods
sample

The Rhode Island Department 
of Health administered the Physician 
Health Information Technology (HIT) 
Survey electronically over the course of 
three weeks in January and February 
2009 using a Web-based survey tool.15 
This was the Department’s second an-
nual administration of the survey, and 
the first year when the physician-level 
results were publicly reported. The De-
partment used its licensure database to 



 
359

Volume 95     No. 11     November 2012

send letters and emails (when available) 
to all 3,883 licensed physicians providing 
direct patient care, and then excluded 
respondents who reported that they were 
not providing direct patient care in Rhode 
Island or an adjacent state (Connecticut 
or Massachusetts). In this analysis, we 
also excluded two subjects who did not 
report their practice site information. 
After exclusions, the survey response rate 
was 58.3% (N=1,891). We linked survey 
responses with the licensure database to 
create an analytic dataset.

measures
Dependent (Outcome) Variables

For our dependent variables, we used 
the five measures publicly reported by 
the Rhode Island Department of Health. 
These include both structure measures 
(EMR implementation) and process mea-
sures (EMR and e-prescribing functional-
ity use). Measure definitions are described 
elsewhere,16 and briefly summarized below 
and in Table 1:

•	 EMR	 Adoption:	 Physicians who have 
EMR components at any practice 
site (Y/N). The survey defined EMR 
components as an integrated electronic 
clinical information system which can 

track patient health data and may in-
clude other functions.

•	 “Qualified”	EMR	Adoption:	Physicians 
who have a “qualified” EMR at any 
practice site (Y/N). The Rhode Island 
stakeholder definition for “qualified” 
EMRs includes Certification Commis-
sion on Health Information Technology 
(CCHIT) certification and the presence 
of one or more of the following five 
functionalities: clinical documentation, 
reporting, results management, clinical 
decision support, and e-prescribing.

•	 Basic	EMR	Functionality	Use: Among 
physicians with EMRs, composite 
scores reflecting physicians’ use of basic 
EMR functionalities (0-100 points). 
Scores are calculated by giving equal 
weight to physicians’ use of six clinical 
documentation and results manage-
ment functionalities (Table 1), with 
points assigned proportional to fre-
quency of use: Don’t have; 0%; <30%; 
30%-60%; >60%. Possible scores range 
from 0 to 100 points, with 100 points 
representing maximum use.

•	 Advanced	 EMR	 Functionality	 Use: 
Among physicians with EMRs, com-

posite scores reflecting physicians’ 
use of advanced EMR functionalities 
(0-100 points). Scores are calculated by 
giving equal weight to physicians’ use 
of 10 decision support, external com-
munication, order management, and 
reporting functionalities (Table 1), with 
points assigned proportional to fre-
quency of use: Don’t have; 0%; <30%; 
30%-60%; >60%. Possible scores range 
from 0 to 100 points, with 100 points 
representing maximum use.

•	 E-prescribing:	Physicians who transmit 
some or all prescriptions or medication 
orders electronically to the pharmacy 
(Y/N). 

•	 Independent	(Predictor)	Variables	Spe-
cialty: Physicians’ specialty was self-
reported by over 99% of respondents 
(n=1884). For 7 subjects who did 
not submit this information in the 
survey, we obtained their specialty 
information from the licensure da-
tabase. We categorized specialty into 
two groups: generalists and specialists. 
Generalists are physicians with a spe-
cialty of Internal Medicine (without 
sub-specialty), Geriatrics, Hospitalist 
Medicine, Family Medicine, or Pedi-
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atrics; specialists are those with any 
other specialties. 

•	 Practice	Site: Physicians’ practice site was 
self-reported as hospital- or office-based 
and reflects the location where they 
spend the majority of time providing 
direct patient care. Physicians who do 
not have EMR components at their 
main practice site may opt to answer the 
survey based on a secondary practice site 
with EMR components, if applicable.

•	 Individual	and	Organizational	Charac-
teristics: From the analytic dataset, we 
chose the following characteristics: age, 
license type (DO or MD), licensure 
state, practice size (<5, 5-10, or >10 
clinicians), and direct patient care hours 
per week (<10, 10-20, or >20 hours).

analytic Plan
We conducted bivariate analyses to 

assess physician characteristics and HIT 
adoption by practice site and specialty, 

using Chi-square tests and t-tests as appro-
priate. Since our hypothesis focused on 
office-based generalists, who were eligible 
for the health plan incentive payments, 
we examined four groups of physicians: 
hospital-based generalists, hospital-based 
specialists, office-based generalists, and 
office-based specialists. 

To examine the adjusted association 
between by practice site subgroup (spe-
cialty) and HIT adoption, we constructed 
regression models controlling for the 
following individual and organizational 
characteristics: age, license type, license 
state, practice state, practice size, and care 
hours. We fit logistic regression models for 
the binary HIT measures (EMR Adoption, 
Qualified EMR Adoption, and e-Prescrib-
ing Adoption) and linear regression models 
for the continuous HIT measures (Basic 
EMR Functionality Use and Advanced 
EMR Functionality Use).

We conducted all statistical analyses 
using STATA version 10 (StataCorp, Col-
lege Station, TX). 

results
individual and organizational 
characteristics 

Table 2 presents individual and 
organizational characteristics for the 
1,891 survey respondents (response rate 
of 58.3%). Most respondents reported 
spending more than 20 hours a week in 
direct patient care, and almost two-thirds 
indicated that they are office-based. More 
than a third of the sample were general-
ists. Practice size was relatively evenly 
distributed. 

All individual and organizational 
characteristics differed across the four 
practice site and specialty subgroups. For 
example, when compared to hospital-
based respondents, office-based respon-
dents were, overall, slightly older, more 
likely to work in practices with less than 
ten clinicians, and more likely to provide 
more than 20 hours of direct patient care 
each week. Among office-based physi-
cians, generalists were slightly younger 
and working in smaller practices. Among 
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hospital-based physicians, generalists were 
more likely to be practicing less than 20 
hours per week.

association between Practice site 
and emR adoption 

Overall, two-thirds of respondents 
(n=1,279, 67.6%) reported having 
EMR components, while a significantly 
smaller proportion (12.5%) had quali-
fied EMRs (Table 3). EMR adoption 
was higher among hospital- versus office-
based respondents (hospital: 83.3%, 
office: 58.4%; p<0.001), although this 
trend was reversed for qualified EMRs, 
with office-based respondents reporting 
greater adoption of EMRs that meet the 
minimum criteria (hospital: 5.8%; office: 
16.4%; p<0.001).

Among the 1,279 respondents with 
any EMR (qualified or not), mean scores 
for basic and advanced EMR functionality 
use was 63.6 and 44.0 points, respectively. 
Hospital-based physicians had lower ba-
sic EMR functionality scores (hospital: 
60.2; office: 66.5; p<0.001) and higher 
advanced EMR functionality scores (hos-
pital: 51.4; office: 37.8; p<0.001).

Among all respondents, approxi-
mately forty percent (n=778, 41.1%) 
reported use of e-prescribing. Unlike the 
EMR measures, e-prescribing did not 
differ by practice site.

association between specialty and 
emR adoption

Office-based generalists reported 
greater HIT adoption than office-based 
specialists for all five measures of EMR 
adoption (Table 3): office-based general-
ists were more likely to have EMRs, have 
qualified EMRs, and e-prescribe. Office-
based generalists also had higher scores 
for both basic EMR functionality use and 
advanced EMR functionality use. Among 
hospital-based physicians, there was not a 
consistent difference between generalists 
and specialists. Only two measures dif-
fered significantly by specialty: hospital-
based generalists were more likely to have 
qualified EMRs and e-prescribe.

Table 4 presents the stratified analy-
ses for the association between physician 
specialty and HIT adoption, controlling 
for those individual and organization 
characteristics. In the office-based respon-
dent stratum, generalists were more likely 
than specialists to have HIT and to use it, 

as demonstrated by statistical significance 
across all five measures. This difference 
was especially pronounced for qualified 
EMRs (OR: 10.35; 95% CI: 6.78-15.74) 
and use of basic and advanced EMR func-
tionality. As with the unadjusted analyses, 
there was no consistent difference in HIT 
use between generalists and specialists in 
the hospital. Hospital-based generalists 
were more likely than hospital-based 
specialists to use e-prescribing, but the 
associations between specialty type and 
EMR adoption were not significant for 
the remaining four measures.

dIsCussIoN
In this analysis of  statewide survey  

results from nearly 60% of Rhode Island 
physicians, we found that office-based 
generalists—who were eligible for the 
state’s commercial health plan HIT 
payments—had significantly higher levels 
of EMR adoption and basic and advanced 
EMR functionality use when compared 
to office-based specialists. After control-
ling for covariates, this trend holds and 
was further magnified, with office-based 
generalists more likely than office-based 
specialists to have and use EMRs and e-
prescribing for all five measures publicly 
reported by the Rhode Island Department 
of Health. In contrast, we did not observe 
a difference in EMR adoption between 
hospital-based generalists and specialists. 
These results support our hypothesis that 
EMR adoption and use is greater among 
the Rhode Island physicians eligible for 
HIT-based financial incentives. 

Although these results demonstrate 
an association between eligibility for 
incentive payments and EMRs, the data 

do not allow us to establish a causal re-
lationship. EMR adoption and use may 
be higher among office-based generalists 
versus specialists for reasons that are unre-
lated to incentive payments. For example, 
there are significant differences in clinical 
practice between both generalists and spe-
cialists and also hospital- and office-based 
physicians. EMRs have historically been 
developed for generalists’ use and may 
be (or be perceived as) less applicable to 
specialty practice, regardless of practice 
setting. Additionally, hospital-based 
physicians’ EMR use may be a function 
of hospital policy, rather than physician 
choice. In contrast, office-based physi-
cians likely have greater influence over 
their practices’ decisions to implement 
EMRs—particularly in Rhode Island, 
where the majority of office-based physi-
cians are located in practices with fewer 
than five clinicians. 

Regardless of the nature of this rela-
tionship, the association between EMR 
adoption and specialty type among office-
based physicians is pronounced:  even 
after limiting the population to those 692 
office-based respondents who have EMRs, 
use of both basic and advanced func-
tionalities is significantly higher among 
office-based generalists than office-based 
specialists. We did not find a relationship 
between specialty type and EMR adop-
tion among hospital-based generalists 
and specialists, which suggests that the 
findings for office-based physicians can-
not be explained purely by differences in 
clinical practice between generalists and 
specialists. Although we do not have data 
identifying the specific physicians receiv-
ing the health plan incentive payments, 
the strong trend in our results suggest that 
a large proportion of office-based general-
ists were receiving financial incentives for 
EMR implementation. This is supported 
by the especially high use of qualified 
EMRs, specifically, among office-based 
generalists; qualified EMRs are a prereq-
uisite for at least one of the commercial 
health plans’ incentive payments. The 
fifth HIT measure, e-prescribing adop-
tion, is not currently part of incentive 
payments by commercial health plans in 
Rhode Island. Both hospital- and office-
based generalists are two to three times 
likely to report e-prescribing than their 
specialist counterparts. This finding may 
be explained by the higher proportion of 

Regardless of 
the nature of 

this relationship, 
the association 
between EMR 
adoption and 
specialty type 
among office-

based physicians is 
pronounced…
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specialists who do not routinely prescribe 
medications (e.g., radiologists) or may be 
more likely to consult on patient care, de-
ferring prescriptions to patients’ primary 
care physicians.

Our findings have several limitations. 
First, the survey data are self-reported. 
Additionally, the Department of Health’s 
survey request informs physicians that 
failure to respond to the survey will be 
publicly reported as non-use of HIT. Al-
though these limitations may inflate our 
estimate of HIT adoption in the state, at 
least one local health plan requires office-
based generalists applying for the incen-
tive payments to sign legal attestations 
that their responses are accurate. This 
may mitigate any bias. Second, physi-
cians using HIT may be more likely to 
have computers and therefore be able to 
respond to an electronic survey, attenuat-
ing apparent practice site or specialty dif-
ferences. Finally, as mentioned previously, 
our study is cross-sectional, and therefore 
cause and effect cannot be inferred.

CoNClusIoNs
Our results suggest that office-based 

generalists’ eligibility for Rhode Island 
health plan financial incentives may in-
crease their adoption and use of EMRs, 
and that Federal incentive payments that 
began in 2011 may play a crucial role in 
accelerating EMR adoption nationwide. 
This may further magnify differential 
EMR adoption by practice site and spe-
cialty. However, for policy to adequately 
reflect the role of practice site and specialty 
as factors in EMR adoption and use, fur-
ther research is needed to: (1) definitively 
link eligibility and receipt of financial 
incentives to subsequent EMR adoption, 
and (2) assess inherent differences between 
inpatient and outpatient clinical practice 
that will likely affect the value proposition 
and messaging necessary to further acceler-
ate EMR adoption for all physicians. 
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