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T he Health Information Technology for Economic and Clinical 
Health Act (HITECH Act), part of the American Recovery 
and Reinvestment Act of 2009, was designed to improve the 

quality and efficiency of the healthcare system through the adoption 
and use of electronic health records.1 The stimulus funds allocated in 
the act will allow the Centers for Medicare & Medicaid Services (CMS) 
to award incentive payments to providers who achieve “meaningful 
use” of certified electronic health record (EHR) systems. The recently 
released definition of meaningful use created a core set of 15 objec-
tives and a menu of 10 objectives from which providers can choose 5 to 
implement.2 These criteria were selected to ensure that hospitals and 
clinical professionals use health information technology (IT) in ways 
that will improve patient care. Stimulus funds also were allocated to 
a set of programs designed to establish the nationwide infrastructure 
needed to exchange health information and to assist smaller practices 
and critical access hospitals in adopting and using EHRs. 

Policymakers, researchers, providers, and the health IT industry alike 
are now even more interested in accurately tracking hospital adoption 
and use of EHRs. From a policy perspective, it is important to measure 
changes in EHR adoption that occur in response to CMS’s incentive 
payments and the outreach programs administered by the Office of the 
National Coordinator for Health Information Technology (ONC). Simi-
larly, both government and industry are interested in tracking the adop-
tion and use of EHRs to determine which hospitals are lagging behind. 
This information will enable ONC to track progress toward HITECH’s 
goals, provide data to outreach programs, and target limited resources 
toward high-value areas (eg, hospitals where it is cost-effective to install 
or upgrade an EHR system). These data also can help vendors and health 
IT consultants target areas where there is potential demand for new EHR 
systems or upgrades to existing systems. Finally, tracking adoption of spe-
cific EHR functions and determining which functions are the most dif-
ficult or most simple to achieve can inform the subsequent versions of 
the criteria for meaningful use. The stage II meaningful-use criteria will 
be finalized in 2012 and will focus on disease management, clinical deci-
sion support, medication management, support for patient access to their 

health information, transitions 
in care, quality measurement and 
research, and bidirectional com-
munication with public health 
agencies.3 The stage III criteria 
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Objective: To develop measures of the use of 
electronic health records (EHRs) that accurately 
reflect the full continuum of hospital adoption 
and progress toward meaningful use and to 
understand the intercorrelations and patterns 
associated with hospital adoption of specific EHR 
functions.  
Study Design: This study analyzed the 2009 
American Hospital Association (AHA) informa-
tion technology (IT) supplement survey. The 
main section of this survey assessed the adop-
tion and use of 24 EHR functionalities in the 
following major categories: electronic clinical 
documentation, results viewing, computerized 
provider order entry, and clinical decision sup-
port.  
Methods: This study relied on descriptive statisti-
cal methods and a principal component factor 
analysis.  
Results: We found that 11.4% of hospitals met all 
and 48.3% met half or more of the core criteria 
that are included in both the AHA IT survey and 
the final “meaningful-use” rule. The results from 
our factor analysis imply that hospitals adopt 
groups of similar EHR functions, but choices 
to adopt across major categories are relatively 
independent.  
Conclusions: Many hospitals have adopted mul-
tiple features of EHRs and tend to use a staged 
adoption strategy based on logical groupings of 
functions. These results indicate to policymakers 
that there is no single path toward adoption of 
advanced EHR systems. 
(Am J Manag Care. 2010;16(12 Spec No.):e293-e301)
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will be finalized in 2014 and will focus on achieving improve-
ments in quality, safety, and efficiency.3

Currently, ONC and the research community rely on data 
from the American Hospital Association (AHA) IT supple-
ment survey to define 2 levels of adoption. Hospitals must 
have 24 EHR functions present in all units to be defined as 
having a comprehensive EHR system and each of 10 func-
tions present in at least 1 unit to be defined as having a ba-
sic EHR system.4 These definitions were created by an expert 
panel and the results from the 2008 AHA IT supplement 
survey were published in a widely cited article by Jha et al.4 
Their results showed that 1.5% of acute-care nonfederal hos-
pitals had a comprehensive EHR system and 7.6% had a basic 
EHR system in 2007. Estimates from other data sources, such 
as the Healthcare Information and Management Systems So-
ciety, vary depending on sampling strategy, sample size, and 
functionalities used to define an EHR system.5-8 For example, 
Furukawa et al found that hospitals had adopted only 2.2 of 
8 EHR applications and found wide variation in adoption 
across technologies, hospital characteristics, and geographic 
locations.5 However, given the volume of hospital EHR func-
tions and the potential complexities associated with survey 
instruments, all of these empirical measures are challenged to 
accurately reflect current levels of adoption. 

This study examines a set of measures that characterize 
hospitals along a continuum of adoption ranging from no sys-
tem to a basic system to a system that is either comprehensive 
or meets a set of criteria that were included in the definition 
of meaningful use. We used the 2009 AHA IT supplement 
survey to develop continuous scales of EHR adoption and 
measure hospital progress toward meaningful use. Overall, we 
found that 9.8% of all hospitals have fully implemented 20 or 
more of the functions included in the definition of a compre-
hensive EHR system. In addition, 11.4% of hospitals met all 
and 48.3% met half or more of the core meaningful-use crite-
ria that are available on the AHA IT supplement survey. This 
result differs from that in a recent study by Jha et al,9 which 
found that only 2% of hospitals have EHRs that meet all of 
the meaningful-use criteria on the AHA survey. The results 

vary due to different interpretations of the final 
meaningful-use rule, which is further discussed 
in the Methods section. Our estimates provide 
a more optimistic picture of the EHR adoption 
landscape (relative to dichotomous measures 
of adoption) and can be used by policymakers 
to help forecast the number of hospitals that 
could be early meaningful users of EHRs. 

To further understand the underlying struc-
ture of the AHA data, we also used a factor 
analysis to explore the intercorrelations among 

the EHR function variables on the AHA survey. This analytic 
strategy examined the extent to which hospitals implement-
ing 1 function might also have implemented other specific 
functions. The results from the factor analysis imply that 
adoption of specific functions within major EHR categories 
(electronic clinical documentation, results viewing, comput-
erized provider order entry (CPOE), and clinincal decision 
support) are highly correlated, but adoption across major cat-
egories is relatively independent. 

Data
The AHA annual survey samples more than 6500 hospi-

tals throughout the United States and is primarily completed 
online.10 ONC started funding the annual IT supplements to 
the core AHA survey in 2008. Like the core AHA survey, the 
IT supplement is sent to a hospital’s chief executive officer 
with instructions to assign the survey to the most knowledge-
able person in the institution for completion (eg, the chief 
information officer or equivalent).4 The sample for this analy-
sis was limited to the hospitals that responded to the AHA 
IT supplement survey (n = 3937 hospitals). Comparisons of 
the respondents and nonrespondents found only modest dif-
ferences between the groups.9 

The first question on the 2009 IT supplement assessed the 
adoption and use of 24 EHR functionalities in the following 
major categories: electronic clinical documentation, results 
viewing, CPOE, and clinical decision support. Each hospital 
also indicates whether these functions are fully implemented 
in every unit of the hospital, fully implemented in at least 1 
unit of the hospital, or had not yet been fully implemented 
in any unit of the hospital (with options ranging from not 
considering implementation to beginning to implement). 
Appendix A shows the full layout of this question. 

METHODS
We created 2 continuous measures of hospital adoption. 

The first measure captures the number of fully implemented 
functions (across all units) that are part of the definition of 

Take-Away Points
This study provides insight into how to accurately measure, track, and understand 
hospital adoption of electronic health records (EHRs). 

n This is the first study to use a factor analysis to measure the intercorrelations of 
EHR functions.

n This study expands the literature on measuring EHR adoption by analyzing con-
tinuous measures of comprehensive systems and progress toward meaningful use.

n Policymakers can use this information to measure the effectiveness of incentive 
payments and government programs and to help develop legislation for stage II and 
stage III meaningful use.
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a comprehensive system, as displayed in Appendix A. This 
variable ranged from 0 to 24, where hospitals with a score of 
24 had a comprehensive EHR system based on the dichoto-
mous definition of adoption and those with a score of 0 had no 
functions. The second measure also ranged from 0 to 24, but 
each function was defined as being implemented in at least 
1 unit or across all units. The latter is a more loosely defined 
definition of adoption, but it incorporates hospitals that have 
started implementation of EHRs in some, but not necessarily 
all, clinical units. 

We also constructed a continuous variable that mea-
sures hospitals’ progress toward meaningful use. The AHA 
IT supplement survey contains 8 of the final core mean-
ingful-use criteria: patient demographics, patient problem 
lists, patient medication lists, discharge summaries, CPOE 
for medications, drug-allergy alerts, drug–drug interaction 
alerts, and any 1 clinical decision support rule (in addi-
tion to drug-allergy and drug–drug interaction alerts). To 
be conservative, we assumed that hospitals must implement 
these functions across all units to meet the meaningful-use 
standards. We did not include any of the menu set func-
tions that are included in the AHA survey. The single 
exception is CPOE for medications, where the final rule 
states that “30% of patients with at least one medication 
in their medication list have at least one medication or-
dered through CPOE.”2 As such, we assumed that hospitals 
only need to implement CPOE in at least 1 unit to meet 
this meaningful-use standard. Overall, our interpretation of 
these functions is consistent with the criteria used by Jha 
et al.9 However, their interpretation of drug–drug interac-
tion and drug-allergy checks is more restrictive. In the Jha 
et al article, hospital systems must have CPOE for medica-
tions implemented in all clinical units in order to satisfy the 
drug–drug interaction and drug-allergy checks criteria for 
meaningful use. We defined implementation of these func-
tions independently. 

Although the final meaningful-use rule states that hospi-
tals must perform “at least one test of an EHR’s capacity to 
electronically exchange information,”2 we did not include 
this criterion in our measure. The AHA IT supplement sur-
vey asks if hospitals actively exchange patient data with other 
providers. However, because actual exchange is not part of 
the final rule, we did not include the exchange variable in 
our proxy measure for meaningful use. Similarly, the final rule 
states that hospitals must report numerator and denomina-
tor clinical quality measures through attestation to CMS or 
states. The AHA IT supplement survey contains a question 
related to quality measures (“Does your hospital’s electronic 
system allow you to automatically generate Hospital Qual-
ity Alliance measures by extracting data from an electronic 

record for a Medicare inpatient prospective payment system 
update?”), but we did not include it in our proxy measure of 
meaningful use because it does not specify numerator and de-
nominator attestation. These functions are optional choices, 
and we do not know if hospitals will actually choose to imple-
ment them. In contrast, Jha et al included both exchange and 
hospital reporting in their criteria for meaningful use.9 

We also analyzed how adoption varied across major cat-
egories (electronic clinical documentation, results viewing, 
CPOE, and clinincal decision support) and used principal 
component factor analysis to explore the underlying structure 
of the EHR functionality variables. The purpose of this prin-
cipal component factor analysis is to understand the correla-
tions among the AHA functionality variables and to create a 
smaller number of unobservable principal components. Prin-
cipal component factor analysis computes linear transforma-
tions that map the data from a high dimensional space (eg, 
24 functionality variables) to a lower dimensional space (eg, 
4 factor variables), while preserving as much information as 
possible by minimizing the mean square error. To facilitate 
interpretation of the factors, we used an orthogonal varimax 
rotation method. We retained only factors with eigenvalues 
greater than 1, which is consistent with most of the literature 
related to this methodology.

RESULTS
Table 1 shows that 3.6% of hospitals have all 24 EHR 

functions listed on the AHA survey fully implemented across 
all units (2.7% when the sample is limited to acute-care non-
federal hospitals as defined by Jha et al9). However, the table 
also shows that 9.8% of hospitals have at least 20 functions, 
and 36.5% have at least half of the functions fully imple-
mented across all units. These levels of hospital adoption are 
not fully captured by the dichotomous definition that is wide-
ly used in the current literature. Table 1 also shows 14.9% 
of hospitals have 0 functions implemented across all units 
and 46.5%  have 7 or fewer functions implemented across 
all units.

The percentage of adopters markedly increased when im-
plementation is defined as occurring in at least 1 unit as op-
posed to all units. Table 1 shows that 6.6% of hospitals have 
all 24 functions and 54.7% have at least half of the functions 
fully implemented in at least 1 unit. Only 8.1% of hospitals 
failed to implement any functions across any units.

Table 2 illustrates hospital implementation of specific 
functions that are part of the core meaningful-use criteria. 
Approximately 75% of hospitals met the criteria for patient de-
mographics, compared with roughly 30% that met the CPOE 
for medications criteria and 30% that met the problem lists cri-
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teria. Approximately 40% to 45% of hospitals met each of the 
remaining criteria that are part of the final meaningful-use rule. 

Table 3 shows that 11.4% of hospitals implemented all 8 
meaningful-use functions included on the survey, and nearly 
half of hospitals implemented 4 or more. Among hospitals 
that implemented 4 or more functions, the vast majority  
(> 80%) implemented patient demographics, medication lists, 
drug-allergy alerts, drug–drug interaction alerts, and clinical 
decision support rules. In contrast, implementation of patient 

problem lists (58%), discharge summaries (76%), and CPOE 
for medications (50%) lagged behind implementation of the 
other functions. Finally, approximately 19% of hospitals met 
none of the meaningful-use criteria that are part of the AHA 
IT supplement survey list.

Table 4 shows the results from the principal component 
factor analysis. The factor analysis used 24 dichotomous 
variables indicating whether or not the hospital fully imple-
mented the functionality across all units. The eigenvalues are 
above 1 for the first 4 factors and drop off below 1 for addition-
al factors, implying that a 4-factor solution provides the best 
representation of the data. Overall, these 4 factors account 
for more than 70% of the variation in the data and the first 
factor alone accounts for approximately 20% (data not shown 
in tables). However, given the potential biases associated with 
conducting factor analysis with dichotomous data,11 we also 
ran a similar model using the 24 “raw” function variables with 
values ranging from 1 to 6 (results shown in Appendix B). 
These results are consistent with the results in Table 4. 

The factor loadings in Table 4 and Appendix B represent 
the correlations between each factor and each individual 
variable on the AHA survey. These results imply that the 
4 main factors are primarily defined by the main categories 
of adoption (electronic clinical documentation, results view-
ing, CPOE, and clinical decision support) and that there are 
strong correlations within each category of adoption, but not 
across categories of adoption. For example, in both models, 
the correlations between each of the CPOE variables and fac-
tor 1 are greater than 0.8. This result is very intuitive. We 
would expect hospitals that implement CPOE for lab tests 
(across all units) also to implement CPOE for radiology tests. 
However, we found a lack of correlation across functional-

n Table 2. Percentage of Hospitals That Implemented 
Core Meaningful-Use Criteriaa,b

Criterion Percentage

Patient demographics 75.5

Problem lists 29.6

Medication lists 46.6

Discharge summaries 45.2

CPOE for medications 31.0

Drug-allergy alerts 45.6

Drug–drug interaction alerts 44.5

Any clinical decision support rule 41.8

CPOE indicates computerized provider order entry.
a All criteria, except for CPOE, need to be implemented across all 
units. Any clinical decision support rule includes clinical guidelines, 
clinical reminders, drug-lab interaction alerts, or drug dosing support.
b Source: 2009 American Hospital Association information technology 
supplement survey.

n Table 3. Distribution of Hospitals That Meet Core 
Meaningful-Use Criteria by Number of Functions

No. of Functions No. (%)

8 450 (11.4)

7 423 (10.7)

6 353  (9.0)

5 343 (8.7)

4 331 (8.4)

3 294 (7.5)

2 402 (10.2)

1 606 (15.4)

0 735 (18.7)

Total 3937 (100.0)

Source: 2009 American Hospital Association information technology 
supplement survey.

n Table 1. Distribution of Hospitals That Implemented 
EHR Functions by Number of Functions Included in 
the Definition of a Comprehensive Systema

No. (%)

No. of 
Functions

All Clinical
Units

At Least 
1 Clinical Unit

24 142 (3.6) 259 (6.6)

20-23 243) (6.2 509 (12.9)

16-19 443 (11.3) 693 (17.6)

12-15 607 (15.4) 694  (17.6)

8-11 673 (17.1) 562  (14.3)

4-7 758 (19.3) 507 (12.9)

2-3 267 (6.8) 232 (5.9)

1 217 (5.5) 162 (4.1)

0 587 (14.9) 319 (8.1)

Total 3937 (100) 3937 (100)

EHR indicates electronic health record.
aSource: 2009 American Hospital Association information technology 
supplement survey.
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ity types. For each model, the correlations between the 
non-CPOE variables and factor 1 ranged from 0.1 to 0.46. 
These results are reinforced by the cross-tabulations in Table 
5. Table 5 shows that among hospitals that fully implemented 
all of the CPOE functions, only 45.6% implemented all of 
the clinical documentation functions, 61.3% implemented 
the results viewing functions, and 50.4% implemented the 
clinical decision support functions. Similar trends exist for 
the other categories of adoption.

DISCUSSION
This study demonstrates that EHR adoption is a complex 

process. Fewer than 5% of hospitals had a comprehensive 
EHR system based on the criterion of having 24 separate func-
tions fully implemented across all units. However, nearly 10% 
of hospitals had 20 of these functions implemented across all 
units. Similarly, 12% of hospitals implemented all 8 functions 
and 40% fully implemented at least 5 functions that are part 

n Table 4. Principal Component Factor Analysis of EHR Functions Fully Implemented Across All Units (0-1),  
Rotated Factor Loadings, and Unique Variancesa, b 

Category Factor 1 Factor 2 Factor 3 Factor 4 Uniqueness

Electronic clinical documentation

     Patient demographics 0.115 0.597 0.219 0.248 0.520

     Physician notes 0.403 0.031 0.151 0.612 0.440

     Nursing assessments 0.168 0.260 0.278 0.752 0.261

     Problem lists 0.213 0.160 0.241 0.766 0.285

     Medication lists 0.191 0.328 0.383 0.590 0.362

     Discharge summaries 0.143 0.388 0.241 0.634 0.370

     Advance directives 0.111 0.340 0.250 0.609 0.439

Results viewing

     Laboratory reports 0.126 0.826 0.206 0.151 0.237

     Radiology reports 0.118 0.869 0.184 0.125 0.182

     Radiology images 0.107 0.799 0.184 0.065 0.312

     Diagnostic test results 0.130 0.731 0.207 0.266 0.336

     Diagnostic test images 0.156 0.618 0.193 0.266 0.486

     Consultant reports 0.106 0.607 0.214 0.404 0.412

Computerized provider order entry

     Laboratory tests 0.927 0.102 0.126 0.042 0.112

     Radiology tests 0.931 0.121 0.139 0.046 0.098

     Medications 0.888 0.073 0.202 0.165 0.138

     Consultation requests 0.860 0.095 0.182 0.199 0.178

     Nursing orders 0.799 0.133 0.168 0.218 0.268

Clinical decision support

     Clinical guidelines 0.369 0.091 0.544 0.328 0.452

     Clinical reminders 0.320 0.132 0.611 0.344 0.389

     Drug allergy alerts 0.201 0.258 0.820 0.189 0.185

     Drug–drug interaction alerts 0.184 0.244 0.857 0.162 0.145

     Drug-lab interaction alerts 0.171 0.189 0.831 0.164 0.219

     Drug dosing support 0.191 0.162 0.805 0.180 0.258

EHR indicates electronic health record
aHospitals with missing values for any of the functions were excluded from the final sample (3365 remained). The eigenvalues for factors 1 through 
6 were as follows: 10.62, 3.07, 1.84, 1.38, 0.97, and 0.69.

bSource: 2009 American Hospital Association information technology supplement survey.
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of the final meaningful-use criteria. Even though only half 
of the core final meaningful-use criteria are represented on 
the AHA survey, these 8 functions represent 3 of the 4 major 
categories of adoption and provide some insight into progress 
toward achieving meaningful-use. The data also highlight 
which functions (eg, patient problem lists, CPOE for medica-
tions) hospitals have struggled to implement so far relative to 
the other meaningful-use criteria. 

The second major result is that adoption of specific func-
tions within major EHR categories is highly correlated, but 
adoption across categories is largely independent. The results 
from the factor analysis can be partially attributed to the sur-
vey layout, which clusters functionalities under specific major 
categories. However, the results also suggest that hospitals use 
a staged adoption strategy based on logical functional clus-
ters. This finding, combined with the findings described above 
about the proportions of hospitals meeting the meaningful-use 
criteria on the survey, indicates that many hospitals may in-
deed have already adopted sets of functions on the meaningful- 
use list beyond the 8 we observed. 

Policymakers should be aware that there is no single path 
to adoption and that hospitals are advancing their EHR sys-
tems in nonuniform ways. Future legislation should take into 
account that some hospitals might be advanced in 1 area of 
adoption (eg, results viewing) but lag behind in other areas 
(eg, CPOE). For instance, the results in Table 5 show that 
28.6% of hospitals have fully implemented all of the result 
viewing functions on the AHA IT supplement survey. How-
ever, among those 28.6% of hospitals that have fully imple-
mented viewing systems, only 27% have fully implemented 
electronic clinical documentation systems, 28% have fully 
implemented CPOE systems, and 30% have fully implement-
ed clinical decision support systems. 

The stage I meaningful-use criteria reflect these differences 
through the use of the core and menu criteria sets. The core 

and menu meaningful-use objectives allow hospitals to con-
tinue to make independent decisions surrounding their IT 
systems, while providing incentives and support programs to 
accelerate the speed and ease with which they make them. 
Using the methods described in this study, we will be able to 
assess hospitals’ progress toward meaningful use and the rates 
of adoption of key functionalities in the core set, menu set, 
and beyond as they evolve. 
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Categorya

(1)
Fully 

Implemented
Across  

All  
Unitsb

(2)
Fully 

Implemented
in at Least  

1 Unitb

(3) 
Beginning to 
Implement  
in at Least  

1 Unit

(4) 
Have 

Resources to 
Implement in 
the Next Year

(5)
Do Not Have 

Resources but 
Considering 

Implementing

(6)
Not in Place 

and Not 
Considering 

Implementing

Electronic clinical documentation

a. Patient demographics** o o o o o o

b. Physician notes** o o o o o o

c. Nursing assessments** o o o o o o

d. Problem lists** o o o o o o

e. Medication lists** o o o o o o

f. Discharge summaries** o o o o o o

g. Advanced directives (eg, 
DNR)*

o o o o o o

Results viewing

a. Laboratory reports** o o o o o o

b. Radiology reports** o o o o o o

c. Radiology images* o o o o o o

d. Diagnostic test results (eg, 
EKG report, echo report)**

o o o o o o

e. Diagnostic test images 
(eg, EKG tracing)*

o o o o o o

Consultant reports* o o o o o o

Computerized provider order entry (provider [eg, MD, APN, NP] directly enters own orders)

a. Laboratory tests* o o o o o o

b. Radiology tests* o o o o o o

c. Medications** o o o o o o

d. Consultation requests* o o o o o o

e. Nursing orders* o o o o o o

Clinical decision support

a. Clinical guidelines (eg, 
beta-blockers post-MI, ASA 
in CAD)*

o o o o o o

b. Clinical reminders (eg, 
Pneumovax)*

o o o o o o

c. Drug–allergy alerts* o o o o o o

d. Drug-drug interaction 
alerts*

o o o o o o

e. Drug-lab interaction alerts* o o o o o o

f. Drug dosing support (eg, 
renal dose guidance)*

o o o o o o

AHA indicates American Hospital Association; APN, advanced practice nurse; ASA, aspirin; CAD, coronary artery disease; DNR, do not resuscitate; 
EHR, electronic health record; EKG, electrocardiogram; IT, information technology; MI, myocardial infarction; NP, nurse practitioner.
a Functionalities marked with a single star (*) are included in the comprehensive EHR definition only, and functionalities marked with 2 stars (**) are 
included in both the basic and comprehensive definitions. Hospitals must have these 24 functions present in all major clinical units to be defined 
as having a comprehensive EHR system and must have 10 functions (including physician and nursing notes) present in at least 1 clinical unit to be 
defined as having a basic EHR system. These stars were not included in the original survey.
b Fully implemented means it has completely replaced paper records for the function.

n Appendix A. Question 1 From the 2009 AHA IT Supplement Survey: Does Your Hospital Have a Computerized System 
for Electronic Clinical Documentation, Results Viewing, Computerized Provider Order Entry, or Clinical Decision Support?
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n Appendix B. Principal Components Factor Analysis of Raw EHR Function Variables (1-6), Rotated Factor Loadings, and 
Unique Variancesa,b

Category Factor 1 Factor 2 Factor 3 Factor 4 Uniqueness

Electronic clinical documentation

Patient demographics 0.112 0.471 0.254 0.443 0.505

Physician notes 0.464 0.096 0.203 0.618 0.352

Nursing assessments 0.252 0.327 0.331 0.717 0.207

Problem lists 0.271 0.198 0.277 0.733 0.273

Medication lists 0.223 0.336 0.422 0.594 0.307

Discharge summaries 0.206 0.363 0.275 0.680 0.288

Advance directives 0.239 0.312 0.249 0.584 0.442

Results viewing

Laboratory reports 0.166 0.759 0.257 0.236 0.274

Radiology reports 0.170 0.842 0.225 0.196 0.173

Radiology images 0.171 0.802 0.218 0.096 0.272

Diagnostic test results 0.226 0.752 0.248 0.254 0.258

Diagnostic test images 0.255 0.681 0.232 0.204 0.376

Consultant reports 0.212 0.602 0.249 0.409 0.364

Computerized provider order entry

Laboratory tests 0.919 0.146 0.154 0.088 0.102

Radiology tests 0.919 0.191 0.160 0.092 0.085

Medications 0.892 0.114 0.230 0.184 0.104

Consultation requests 0.852 0.158 0.208 0.235 0.151

Nursing orders 0.824 0.171 0.212 0.245 0.187

Clinical decision support

Clinical guidelines 0.408 0.187 0.594 0.254 0.381

Clinical reminders 0.369 0.215 0.629 0.300 0.332

Drug–allergy alerts 0.234 0.277 0.782 0.253 0.194

Drug–drug interaction alerts 0.218 0.261 0.819 0.228 0.161

Drug-lab interaction alerts 0.225 0.234 0.794 0.193 0.227

Drug dosing support 0.229 0.220 0.800 0.177 0.227

EHR indicates electronic health record.
aHospitals with missing values for any of the functions were excluded from the final sample (3365 remained). The eigenvalues for fac-
tors 1-6 were as follows: 12.54, 2.52, 1.53, 1.17, 0.96, and 0.59.
bSource: 2009 American Hospital Association information technology supplement survey. 


