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ABSTRACT

Objective We sought to determine the extent to which
adoption of health information technology (HIT) by
physician practices may differ from the extent of use by
individual physicians, and to examine factors associated
with adoption and use.

Materials and methods Using cross-sectional survey
data from the National Study of Small and Medium-Sized
Physician Practices (July 2007—March 2009), we
examined the extent to which organizational capabilities
and external incentives were associated with the
adoption of five key HIT functionalities by physician
practices and with use of those functionalities by
individual physicians.

Results The rate of physician practices adopting any of
the five HIT functionalities was 34.1%. When practices
adopted HIT functionalities, on average, about one in
seven physicians did not use those functionalities. One
physician in five did not use prompts and reminders
following adoption by their practice. After controlling for
other factors, both adoption of HIT by practices and use
of HIT by individual physicians were higher in primary
care practices and larger practices. Practices reporting an
emphasis on patient-centered management were not
more likely than others to adopt, but their physicians
were more likely to use HIT.

Discussion Larger practices were most likely to have
adopted HIT, but other factors, including specialty mix
and self-reported patient-centered management, had a
stronger influence on the use of HIT once adopted.
Conclusions Adoption of HIT by practices does not
mean that physicians will use the HIT.

INTRODUCTION

Early evidence suggests that use of health informa-
tion technology (HIT) by healthcare providers may
help improve disease management, care coordin-
ation, and health outcomes, especially for patients
with one or more chronic illnesses.' However, to
date, many physician practices have failed to adopt
HIT.”"'> Several factors associated with practices’
ability and willingness to adopt HIT have been well
documented, including availability of resources,®~'°
incentives for use of HIT,” better care outcomes,’
and training and technical support for provi-
ders.® 1° 13 1% Barriers to adoption include
concerns about lack of interoperability with hospi-
tals, the cost of purchasing and maintaining HIT,
loss of productivity during the transition to HIT,
and concerns about future obsolescence of pur-
chased technology.® ' 2 1* 15 These findings pro-
vided the basis for the inclusion of ‘meaningful use’
incentives for the adoption and use of HIT into the

American Recovery and Reinvestment Act of 2009,
which began offering incentive payments during
2011 (with a maximum value of around $60 000
per eligible provider, paid over the course of
3 years).'® 17

A few studies have demonstrated that individual
physicians do not always use HIT functionalities
once their practice has adopted them,'? '® but no
study to date has systematically examined organiza-
tional factors associated with the use of HIT by
individual physicians once it has been adopted by
their practice. This subtle but important point dif-
ferentiates between the capital resources required
for physician practices to purchase and implement
HIT and the cultural, managerial, and organiza-
tional conditions under which individual physicians
will be more likely to use available technology. Rao
et al'* reported that physicians in some practices,
especially in the smallest practices, did not use
adopted functionalities ‘most or all of the time,
but their study did not examine the effect of
factors other than practice size on the use of HIT.

Drawing from data collected through the
National Survey of Small and Medium-sized
Physician Practices, we studied a comprehensive set
of factors related to organizational capabilities and
external incentives’ 72! in modeling the adoption
of five basic HIT functionalities by physician orga-
nizations and use of HIT functionalities by individ-
ual physicians once adopted. We studied five key
HIT functionalities: problem lists, progress notes,
drug interactions, prompts and reminders, and
alerts for abnormal tests. As suggested by previous
studies, greater availability of resources and the
ability to obtain economies of scale—achieved
through increased practice size or ownership by a
hospital, system, or health maintenance organiza-
tion (HMO)® °—may especially enable adoption.
In contrast, individual physician use of HIT may be
contingent on other factors, such as the motivation
of providers.”> For example, physicians working in
practices owned by an external entity—typically a
hospital—may feel less control over HIT imple-
mentation and may be less likely to use it.*’
Practices that incorporate patient feedback in a sys-
tematic manner may be more inclined to use avail-
able HIT in comparison to less patient-centered
practices. The motivation to use data to improve
the patient experience may, in some cases, provide
the extra push for individuals to fully use the func-
tionalities of their HIT system. Finally, practices
containing physicians from different specialties—
multispecialty practices—may be more likely than
others to use HIT once it has been adopted,
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because of a greater need to use basic HIT functionalities for
internal communication about patients within the practice, stem-
ming from internal referrals.** 2°

METHODS

Data

This analysis draws on data from the National Study of Small
and Medium-Sized Physician Practices.”’ The National Study of
Small and Medium-Sized Physician Practices was a 40 min cross-
sectional telephone survey conducted between July 2007 and
March 2009 with the lead physician or lead administrator of a
national sample of physician practices that had 1-19 physicians.
Respondents were paid $175 for their time.

Survey sample

There is no publicly available database of US physician practices.
We used a comprehensive private database, the IMS Healthcare
Organization Services database,?® to create the population from
which we sampled practices. In 2007, this national database,
updated daily, included 793 235 US physicians linked to the
practices in which they work. IMS data are widely accepted and
have been used in dozens of studies published in peer-reviewed
journals.?”~%°

Practices were eligible for the survey if they had 1-19 physi-
cians of whom at least 60% were some combination of adult
primary care providers (family physicians, general internists,
and general practitioners), cardiologists, endocrinologists, and
pulmonologists. We included only practices with these special-
ties because the survey focused on care management processes
for preventive care and for four major chronic illnesses: asthma,
congestive heart failure, diabetes, and depression. We included
hospital-owned practices but not academic faculty practices.

The National Study of Small and Medium-Sized Physician
Practices was intended to provide data that would be as nation-
ally representative as possible and that would also be useful for
program evaluation purposes in 14 sites involved in the
Aligning Forces for Quality initiative, sponsored by the
Robert Wood Johnson Foundation.?® Sites consisted of a range
of geographic areas, including states such as Maine, and metro-
politan areas such as Cleveland.>!

Using the IMS database and the eligibility criteria described
above, we drew a random sample of practices, stratifying by
practice size (1-2, 3-8, 9-12, and 13-19 physicians), each of
the four specialty types listed above, and location (each of the
14 Aligning Forces for Quality sites and the remainder of the
USA). We oversampled the strata that had relatively few prac-
tices, such as single-specialty pulmonology practices with 13-19
physicians. We also oversampled within each of the Aligning
Forces for Quality sites, to ensure an adequate sample for
evaluation.

The number of practices that responded to the survey was
1744 (1200 from the 14 Aligning Forces for Quality communi-
ties and 544 from the national sample). The overall adjusted
response rate was 63.2% (64.3% for the Aligning Forces for
Quality communities and 61.3% for the national sample).3?

Measures

Outcome variables

This study examined the adoption and use of five basic func-
tionalities of HIT: problem lists, progress notes, drug interac-
tions, prompts and reminders, and alerts for abnormal tests. All
responding practice leaders were asked whether their practice
made available an electronic medical record including each of

the five functionalities. We also examined whether practices
adopted all HIT functionalities or any functionalities.

Each of these five questions was followed by a separate ques-
tion asking what percentage of the physicians in their practice
used that HIT functionality. In order to examine use of HIT for
practices adopting each functionality, any functionality, and all
functionalities, the mean percentage of physicians using each of
the adopted functionalities was examined.

Explanatory variables

To model adoption and use of HIT, we included factors reflect-
ing organizational capabilities and external incentives.
Organizational capabilities may have enabled practices to adopt
and use HIT more effectively and efficiently.®® For instance, the
size of each practice, as indicated by the number of physicians,
was an important component. Larger practices may have had
more resources or may have experienced benefits due to econ-
omies of scale.”™'* Practices with more than one site may gain
extra benefit from using HIT compared to paper records, which
are only readily available at a single site. Practices owned by an
external entity—a hospital, system, or HMO—may have more
resources to implement HIT, but less buy-in from individual
physicians.'® Independent practice associations (IPAs) and phys-
ician—hospital organizations (PHOs) may have influence over
many physician practices, through their ability to provide access
to new patients and assistance to practices with care manage-
ment processes.'” >* We thus included a binary indicator captur-
ing whether practices reported receiving a significant amount of
their patients’ from IPAs or PHOs. The specialty composition of
each practice was captured according to whether they included
only primary care physicians, physicians from multiple special-
ties, or physicians entirely from a single specialty (including all
cardiology, endocrinology, or pulmonology).

Practice capabilities also included participation in quality
improvement (QI) programs and a measure of the patient-
centeredness of the practice. Practices participating in a QI
program may have been more likely to be exposed to informa-
tion about how HIT can help improve clinical coordination.
Practices reporting a greater emphasis on patient-centered man-
agement may also have been more motivated to adopt and use
HIT.*>* To capture this, we constructed a ‘patient-centered man-
agement’ index, adapted from the National Malcolm Baldrige
Quality Award criteria, using the following items: practice
assesses patient needs; staff promptly resolve patient complaints;
patients’ complaints are studied to identify patterns and prevent
reoccurrence; practice uses data from patients to improve care;
and practice uses data on patient satisfaction when developing
new services.**® Practices answered each item on a scale of
1 (strongly disagree) to 5 (strongly agree). To capture the extent
to which practices placed an especially strong emphasis on these
items, we constructed the index such that one point was given
for each item only when respondents answered ‘strongly agree’
to that item. The resulting ‘patient-centered management’ scale
thus has a range from 0 to 5.%'

We included a measure of payer mix—the proportion of prac-
tices’ revenue from Medicaid and uninsured patients*! 3°—
because having more patients with poor or no insurance may
have diminished the available capital for practices that might
have been invested in HIT. We also included two measures of
patient demographics: percentage of patients who are
African-American and percentage of patients with limited
English proficiency, because practices caring for large numbers
of minority patients have reported lower payment levels and
increased challenges delivering high-quality care.*® #!
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Finally, prior studies found that external incentives were asso-
ciated with the adoption of HIT.® ® Thus, we controlled for
whether practices reported participating in programs awarding
bonus income for the adoption or use of HIT in the last year.’
We also accounted for whether health plans publicly reported
practice data on patient satisfaction and clinical quality, creating
an index ranging from 0 to 2.*'

Analysis

We first explored summary statistics for the adoption of each of
the five key HIT functionalities by practice and their use by
individual physicians, if adopted. We report mean values for
each of the explanatory factors, stratified by whether practices
had adopted any of the five HIT functionalities. We used t tests
to compare the mean values between the two groups (adopted
no functionalities and adopted any functionalities).

We examined factors associated with adoption and use of
each functionality in separate regression analyses. Adoption of
each functionality by practices, captured through binary indica-
tors, was examined using logit models. From those logit models,
we calculated the average marginal probability associated with
adopting HIT functionalities for each factor.*” We report mar-
ginal probabilities because they allow for a more straight-
forward interpretation of effect sizes.*> The average marginal
probabilities were largely consistent with ORs produced from
the same models. To examine use of HIT by individual physi-
cians, linear regression was used, because use was captured as a
percent of physicians within practices using each functionality.
To account for the non-linear relationship between practice size
and the outcomes, size was logged in regression analyses.

All results were weighted to be nationally representative.
Standard errors were adjusted to account for the complex
survey design of the National Survey of Small and
Medium-Sized Physicians.**

RESULTS

Thirty-four percent of small and medium-sized physician prac-
tices adopted at least one of the five HIT functionalities, but
only 13.4% adopted all five (figure 1). Problem lists were
adopted most frequently (31.1%), while functionalities for
tracking abnormal test results were adopted the least (19.0%).

Problem list
Progress notes

Drug interactions

Prompts and
reminders

Abnormal test results

Adoption of all
functionalities

Adoption of any
functionalities

0.0 25.0 50.0 75.0 100.0

m Physician practices adopting, % Physicians using once adopted, mean %

Figure 1 Adoption and use of health information technology.
N=1744 physician practices. Percentages are weighted to be nationally
representative. HIT, health information technology. “The mean
percentage of physicians using each functionality within practices that
adopted all functionalities, averaged across those practices. °The

mean percentage of physicians using each adopted functionality

within practices that adopted any functionalities, averaged across those
practices. Source: National Survey of Small and Medium-sized Physician
Practices (July 2007—March 2009).

Among the 34% of practices adopting any functionality, an
average of 86.29% of their physicians used the functionality.
That is, on average, one physician in seven did not use a
functionality, even though it had been adopted by the practice.
Problem lists were the most likely to be used by individual phy-
sicians once adopted (92.8% of physicians), while, consistent
with prior studies which suggest that they are disliked by many
physicians,* *¢ respondents reported that their physicians were
least likely to use prompts and reminders (78.5%).

In bivariate analyses comparing practices that adopted any of
the five focal HIT functionalities to those that did not, practices
were more likely to have adopted HIT if they were larger, parti-
cipated in one or more QI programs, and/or were in a program
in which they could receive a bonus for use of HIT (table 1).
Practices were less likely to have adopted HIT if they had a
higher percentage of patients with limited English proficiency.
Adopting practices did not differ significantly from non-
adopting practices in ownership, specialty type, self-reported
patient-centered management, or participation in an IPA
or PHO.

When we controlled for other factors through logit regression
analysis, the results were similar to those found in bivariate ana-
lyses (table 2). Practice size had a large, positive, and significant
association with adoption of all five functionalities (each
one-unit increase in the logged number of physicians was asso-
ciated with an increase in the probability of adoption ranging
from 0.08 to 0.16, or 8 to 16 percentage points). Participation
in a QI program was also associated with a substantial increase
in the probability of adopting problem lists (average marginal
probability: 0.15, 95% CI 0.04 to 0.26), progress notes (0.16,
95% CI 0.03 to 0.29), and prompts and reminders (0.10, 95%
CI 0.04 to 0.15). Participating in programs awarding bonus
income for the use or adoption of HIT was also associated with
the adoption of prompts and reminders (0.10, 95% CI 0.04 to
0.17) and alerts for abnormal test results (0.10, 95% CI 0.06 to
0.14). The effects on the adoption of HIT associated with
seeing patients with limited English proficiency were negative
and statistically significant across all functionalities, ranging
around one percentage point for each additional percentage
point of patients with limited English proficiency. While this
effect appears small, it could become quite large for practices
where a substantial proportion of patients had limited English
proficiency. Ownership by a hospital, system, or HMO had no
significant effect on the adoption by practices of any HIT
functionality.

In linear regression analyses of use of HIT by individual phy-
sicians in practices that had adopted HIT, multispecialty prac-
tices in particular were associated with reduced use of HIT
functionalities by physicians, relative to primary care practices
(table 3). Multispecialty practice type was associated with a 12.9
percentage point reduction in use of any adopted HIT (95% CI
—17.05 to 8.69). Self-reported patient-centered management
was positively associated with use of HIT (three of five HIT
functionalities significantly associated; range across all five: 1.0
8.4 percentage points for each additional point on the patient-
centered management index). For most functionalities, physi-
cians in larger practices were more likely to use HIT once their
practice adopted it. Other variables, including the availability of
bonuses for the practice for HIT use, were not significantly asso-
ciated with use of HIT by physicians.

DISCUSSION
Using a unique set of national data on small and medium-sized
physician practices, we found that only 13% of practices had
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Table 1 Descriptive statistics for factors associated with adoption by practices of health information technology (HIT), stratified by whether

practices had adopted any HIT functionalities

Overall No HIT Any HIT
N=(1744) n=(1118) n=(626) p Value
Organizational capabilities
Size (number of physicians), mean 3.2 (1.0) 2.7 (0.9) 4.2 (1.0) <0.001
More than one practice site, mean 0.2 (0.1) 0.2 (0.1) 0.2 (0.1) 0.136
Hospital, system, or HMO ownership (%) 9.6 (3.8) 7.8 (2.5) 13.1 (5.5) 0.107
Significant proportion of patients from an IPA or PHO (%) 29.2 (1.3) 30.7 (2) 26.3 (1.6) 0.089
Practice specialty mix (%)
Primary care 82.2 (11.4) 84 (10.8) 78.6 (13) 0.391
Multispecialty 9.1 (7.4) 6.9 (5.8) 13.4 (10.3) 0.221
Single specialty 8.7 (5.9) 9.0 (6.6) 8.0 (5.1) 0.770
Participated in QI program (%) 10.4 2.3) 7.4 (2) 16.2 (1.5) <0.001
Patient-centered management index (range 0-5) (mean) 2.2 (0.2) 2.3(0.2) 2.1 (0.1) 0.065
Revenue from Medicaid or uninsured, mean (%) 11.7 (0.6) 11.5 (0.7) 12.1 (0.7) 0.504
African-American patients, mean (%) 13.8 (0.4) 14.1 (0.5) 13.4 (0.5) 0.347
Patients with limited English proficiency, mean (%) 7.6 (1.2) 9.4 (1.5) 4.3 (0.5 0.003
External incentives
Public reporting index (range 0-2) (mean) 0.5 (0.0) 0.5 (0.0) 0.5 (0.0) 0.564
Bonus income for HIT (%) 11.7 (1.9) 9.3 (2.3) 16.4 (0.6) 0.004

Results are weighted to be nationally representative. Numbers in parentheses are SEs. p Values indicate whether practices adopting any HIT significantly differed from those not

adopting HIT on each item.

Source: National Survey of Small and Medium-sized Physician Practices (July 2007-March 2009).
HIT, health information technology; HMO, health maintenance organization; IPA, independent practice association; PHO, physician—hospital organization; QI, quality improvement.

adopted all five key HIT functionalities, while 34% had
adopted any of the five. In practices that had adopted any HIT,
nearly 14% of individual physicians—one in seven—did not use
available HIT functionalities.

We found that larger practices, practices participating in QI
programs, practices potentially eligible to receive bonus income
for adoption of HIT, and primary care practices were most
likely to adopt HIT functionalities. This suggests either that QI
programs and incentives for adoption of HIT are effective and/
or that practices that participated in these programs are more
likely, for reasons which we could not observe, to adopt HIT.
Ownership by a hospital, system, or HMO was not significantly
associated with the adoption or use of HIT; however, this may
not be surprising in light of the lagging adoption rates of HIT
by hospitals. As DesRoches and collaborators*” have reported,
fewer than 30% of hospitals had adopted any HIT by 2011. As
hospital use of HIT increases, many late adopting,
hospital-owned physician practices may follow. We also found
that practices treating more patients with limited English profi-
ciency were less likely than others to have adopted HIT func-
tionalities, suggesting that those practices might benefit from
stronger financial and technical support.

Among practices adopting HIT functionalities, individual
physicians were more likely to use the functionalities in larger
practices, primary care practices, and practices that scored
higher on a self-reported measure of patient-centeredness.
Physicians in multispecialty practices were much less likely to
use HIT once it had been adopted than those in primary care
practices. Many general purpose HIT systems are not well-suited
for specialist care, and the multitude of specialty-specific elec-
tronic health record platforms may add to the complexity of
implementing HIT faced by multispecialty practices.*®
Developing flexible HIT systems that fit well with different spe-
cialists” particular needs may improve the rates of use among
non-primary care physicians.

Notably, although practices were more likely to adopt HIT if
they participated in one or more QI programs and if they had
the potential to receive bonuses for use of HIT, these two
factors were not associated with an increased probability that
physicians within practices would use HIT, once it was adopted.
More targeted incentives around the use of specific functional-
ities, as reflected in the design of the federal ‘Meaningful Use’
incentives,'”” may help motivate use of HIT along with
adoption.

Our analyses have limitations. First, the cross-sectional design
limits our ability to draw causal inferences. Second, our study
includes only practices with fewer than 20 physicians. Third,
our data come from a single knowledgeable person within each
physician practice. It is possible that the results would differ if
more physicians within the practice had been queried or if use
of the processes were independently audited. Finally, it is pos-
sible that practices that did not respond to the survey differed
from those that did; however, the Survey of Small and
Medium-sized Physician Practices had a high response rate
(63.2%) and minimal response bias by practice size and specialty
type (see the online supplementary appendix).

CONCLUSION

Adoption of HIT by a physician practice does not necessarily
mean that physicians within the practice will use key functional-
ities provided by the HIT. Furthermore, the factors associated
with adoption of HIT may be different from the factors asso-
ciated with use of the HIT by individual physicians once their
practice has adopted HIT.

Different types of practices may need different kinds of
support in achieving meaningful use of HIT. Smaller practices
may need special assistance—such as can be provided by
regional extension centers—to help promote both adoption of
HIT and use of the HIT by physicians once the practice has
adopted it. Physicians in multispecialty practices will be more
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Table 2 Factors associated with the adoption of health information technology functionalities: results from logit regression models

Problem list

Progress notes

Drug interactions

Prompts and reminders

Abnormal test results

Adoption of all
functionalities

Adoption of any
functionalities

Log size

More than one
practice site
Hospital, system,
or HMO
ownership
Significant
proportion of
patients from an
IPA or PHO

0.16*** (0.13 to 0.18)
—0.07* (=0.15 to 0.00)

—0.04 (-0.23 to0 0.15)

—0.03 (-0.13 to 0.08)

Specialty mix (reference is primary care practices)

Multispecialty
practice type

Single specialty
practice type
Participated in QI
program
Patient-centered
management
index (range 0-5)
Revenue from
Medicaid or
uninsured
African-American
patients
Patients with
limited English
proficiency
Public reporting
index (range 0-2)
Bonus income for
HIT
N

—0.00 (-0.15 to 0.15)
—0.04 (-0.11 to 0.02)
0.15*** (0.04 to 0.26)

0.01 (=0.01 to 0.03)

0.00 (—0.00 to 0.00)

—0.00 (—0.00 to 0.00)

—0.01*** (-0.01 to —0.00)

—0.03* (~0.06 to 0.00)
0.07 (-0.01 to 0.16)

1744

0.14*** (0.12 t0 0.17)
—0.06 (—0.16 to 0.04)

0.01 (-0.15 to0 0.18)

—0.07 (=0.17 to 0.02)

—0.05 (-0.12 to 0.02)
—0.05 (-0.11 to 0.01)
0.16* (0.03 to 0.29)

—0.00 (—0.03 to 0.02)

—0.00 (—0.00 to 0.00)

—0.00 (—0.00 to 0.00)

—0.01*** (-0.01 to —0.00)

—0.02 (—0.05 to 0.01)
0.04 (—0.03 to 0.11)

1744

0.13*** (0.09 to 0.17)
—0.03 (-0.10 to 0.03)

—0.01 (-0.09 to 0.08)

—0.02 (-0.11 to 0.07)

—0.04 (-0.22 to 0.14)
—0.04 (-0.10 to 0.02)
0.05 (-0.02 to 0.12)

—0.01 (—0.04 to 0.02)

—0.00 (—0.00 to 0.00)

0.00 (—0.00 to 0.00)

—0.01*** (-0.01 to —0.00)

—0.00 (—0.04 to 0.03)
0.03 (-0.10 to 0.16)

1744

0.08*** (0.06 to 0.11)
—0.01 (-0.10 to 0.08)

—0.06 (—0.17 to 0.06)

0.03 (—0.07 to 0.14)

—0.02 (-0.17 t0 0.13)
—0.13*** (-0.18 to —0.08)
0.10*** (0.04 to 0.15)

—0.00 (—0.03 to 0.03)

0.00 (—0.00 to 0.00)

0.00 (—0.00 to 0.00)

—0.01*** (~0.01 to —0.00)

0.02 (—0.01 to 0.04)
0.10*** (0.04 to 0.17)

1744

0.10*** (0.07 to 0.13)
0.00 (—0.07 to 0.07)

—0.04 (-0.13 to 0.06)

0.02 (-0.08 to 0.12)

—0.11* (-0.23 to 0.01)
—0.09%** (-0.15 to —0.04)
0.12 (-0.04 to 0.28)

0.01 (-0.01 to 0.02)

0.00 (—0.00 to 0.00)

0.00 (—0.00 to 0.00)

—0.01*** (-0.01 to —0.00)

—0.02* (=0.05 to 0.00)
0.10*** (0.06 to 0.14)

1744

0.08*** (0.04 to 0.11)
—0.00 (—0.05 to 0.04)

—0.05 (-0.13 t0 0.03)

—0.01 (-0.07 to 0.06)

—0.09*** (~0.15 to —0.03)
—0.11*** (=0.17 to —0.04)
0.04 (—0.02 to 0.11)

0.00 (—0.01 to 0.02)

0.00 (—0.00 to 0.00)

0.00 (—0.00 to 0.00)

—0.00** (—0.01 to —0.00)

—0.01 (-0.03 to 0.01)
0.03 (-0.07 to0 0.13)

1744

0.16*** (0.13 to 0.18)
—0.07 (-0.17 to 0.04)

—0.02 (-0.22 t0 0.18)

b
(1]
w0
(1)
<))
=
(o)
=
<))
=
o
Q
©
=
=
)]
=8
o
=
(%]

—0.03 (-0.15 to 0.09)

0.00 (-0.14 to 0.15)
—0.05 (-0.12 to 0.02)
0.14*** (0.05 to 0.24)

0.00 (—0.02 to 0.03)

0.00 (—0.00 to 0.00)

—0.00 (—0.00 to 0.00)

—0.01*** (-0.02 to —0.00)

—0.02* (-0.04 to 0.00)
0.11* (-0.00 to 0.22)

1744

*p<0.10; **p<0.05; ***p<0.01.

Logit regression analysis was used for all models. Results are presented as marginal probability (95% Cl), and are weighted to be nationally representative.

Source: National Survey of Small and Medium-sized Physician Practices (July 2007-March 2009).
HIT, health information technology; HMO, health maintenance organization; IPA, independent practice association; PHO, physician—hospital organization; QI, quality improvement.
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Table 3 Factors predicting use of health information technology functionalities, conditional on adoption of each functionality: results from linear regression models

Problem list Progress notes Drug interactions Prompts and reminders Abnormal test results Adopted all HITt Adopted any HITt

Log size —2.99*** (-5.23 to —0.76) 3.24 (-0.74 t0 7.21) 3.66 (—0.91 to 8.23) 11.39%** (5.66 to 17.13) 13.16*** (5.91 to 20.41) 6.06** (1.44 to 10.67) 3.69** (0.43 to 6.96)
More than one 3.08 (—5.97 t0 12.13) —4.10 (—16.66 to 8.47) 0.94 (—4.81 t0 6.70) —7.80*** (~13.66 to —1.93) —2.37 (—10.44 t0 5.71) —0.42 (-7.31 to 6.47) 1.83 (—8.50 to 12.16)
practice site
Hospital, system, or 3.76** (0.23 to 7.28) 2.10 (—4.01 to 8.21) 11.42*** (5.21 t0 17.62) 12.41 (-17.61 to 42.43) —1.31 (—12.80 to0 10.18) 7.86* (—1.40 to 17.13) 2.80 (—1.08 to 6.68)
HMO ownership
Significant proportion —5.32* (=11.24 t0 0.60) —4.79% (-10.06 to 0.47)  114.15*** (=19.20 to —9.09) —7.51% (~15.68 to 0.66) 12.39% (-2.15 t0 26.93) —3.59%** (~5.81 to —1.37) —-1.79 (-8.71 t0 5.12)
of patients from an
IPA or PHO
Specialty mix (reference is primary care)

Multispecialty —12.76** (—22.68 to —2.85) —6.77 (—14.87 t0 1.33) —6.28 (—15.67 t0 3.12)  —22.08*** (-30.61 to —13.56) —13.56*** (—18.64 to —8.48) —20.95*** (—36.65 to —5.24) —12.87*** (-17.05 to —8.69)
practice type

Single specialty —5.29* (~10.88 to 0.30) 1.91 (=5.18 to 9.00) —1.35 (-7.65 to 4.94) —1.05 (-12.29 t0 10.19) —6.88 (—17.83 to0 4.07) —8.83*** (-15.47 to —2.19) —3.51 (-8.67 to 1.65)
practice type
Participated in QI 2.32 (—4.17 to 8.81) 9.43 (-2.40 t0 21.27)  —28.53** (-50.45 to —6.60) 15.01* (-2.30 to 32.31) 5.03 (-5.29 to 15.35) 10.12 (-5.07 to 4.83) 3.52 (—4.16 to 11.20)
program
Patient-centered 1.01*** (0.33 to 1.69) 1.42 (-4.01 to 6.85) 3.61%** (2.27 to 4.94) 8.35%** (3.92 t0 12.78) 2.74* (~0.05 to 5.52) 3.75%** (1.86 to 5.63) 3.24* (~0.46 to0 6.93)
management index
(range 0-5)
Revenue from 0.06 (—0.13 to 0.24) 0.10 (—0.16 to 0.36) —0.05 (—0.38 to 0.27) 0.05 (—0.23 to 0.33) 0.21 (-0.16 to 0.59) 0.12 (-0.10 to 0.33) 0.08 (—0.09 to 0.24)
Medicaid or uninsured
African-American 0.07 (—0.07 to 0.22) 0.23* (—0.01 to 0.47) 0.04 (—0.36 to 0.43) 0.28 (—0.13 to 0.68) —0.09 (-0.31 to 0.12) 0.05 (—0.19 to 0.29) 0.14*** (0.04 to 0.25)
patients
Patients with limited —0.19 (-0.55 to 0.16) —0.22 (-0.70 to 0.27) 0.55* (—0.08 to 1.18) —0.77*** (~1.34 to —0.20) —0.32 (—1.01 to 0.37) —0.36** (—0.70 to —0.02) —0.08 (—0.34 t0 0.17)
English proficiency
Public reporting index —0.46 (—3.12 to 2.20) 5.11** (0.25 to 9.96) 6.06*** (4.36 to 7.75) —0.77 (-8.79 to 7.25) —7.82** (—14.45 to —1.18) —0.50 (—2.78 to 1.79) 0.14 (=3.22 to 3.50)
(range 0-2)
Bonus income for HIT 3.08 (—2.96 t0 9.13) —3.97 (—24.20 to 16.25) 5.72** (0.40 to 11.04) —2.22 (—15.03 to 10.60) 8.43 (—3.63 to 20.49) 3.96 (-2.25 t0 10.17) 0.75 (-9.59 to 11.09)
Constant 95.08*** (90.79 t0 99.36)  76.92*** (57.01 to 96.84) 76.16*** (73.19 to 79.13) 51.01*** (26.74 to 75.29) 69.60*** (53.19 to 86.01) 77.21%** (66.91 to 87.52) 73.73*** (58.98 to 88.48)
N 576 551 451 387 379 240 626
R? 0.09 0.07 0.21 0.18 0.22 0.33 0.08

*p<0.10; **p<0.05; ***p<0.01 .

tBecause these models aggregate all five of the focal HIT functionalities, the dependent variable represents the average of the percent of physicians using each adopted function within each practice.
Ordinary Least Squares (OLS) regression analysis was used for all models. Results are presented as B coefficient (95% Cl) and are weighted to be nationally representative.

Source: National Survey of Small and Medium-sized Physician Practices (July 2007—March 2009).

HIT, health information technology; HMO, health maintenance organization; IPA, independent practice association; PHO, physician-hospital organization; QI, quality improvement.
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Research and applications

likely use HIT if vendors can create HIT systems that are per-
ceived as useful by physicians across many specialties.

Better understanding of the differences between adoption of
HIT by practices and use of HIT by individual physicians within
adopting practices should aid planning for policy makers and
leaders of provider organizations. Research is needed around
the mechanisms driving these patterns, especially on factors
such as organizational leadership, culture, and the specific role
that HIT systems play in each healthcare setting.*’
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