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Electronic health records (EHRs) have been suggest-
ed as a tool for improving the overall quality and 
cost of care in the United States.1 Proponents and 

policy makers have created incentives through the Health 
Information Technology for Clinical and Economic Health 
(HITECH) Act to offset the cost of purchase in order to en-
courage the adoption and use of advanced EHR systems in a 
“meaningful” way.2 Such criteria for use are based on previ-
ous studies that report improvements in quality.3 To qualify 
as a meaningful user and benefit from the related incentives, 
EHR systems must include electronic prescribing, health in-
formation exchange with other providers, automated report-
ing of quality data, electronic recording of patients’ history 
(demographics, vital signs, medication and diagnosis lists, 
and smoking status), created care summary documents, and 
at least 1 clinical decision support tool.4-6 Such meaningful 
use requirements are believed to improve the legibility of rec-
ords, reduce prescription errors, improve adherence to best 
clinical practice guidelines, improve patient and clinician ac-
cess to records, and allow exchange of health information.4 
In addition to gains in quality, EHRs have been predicted to 
save $81 billion annually through safety improvement and 
increased efficiency of care,7 yet little is known about their 
impact on hospital cost, and no previous studies have exam-
ined the relationship between cost per admission and EHR 
use in a national sample of acute care hospitals for adults. 

Cost savings associated with EHRs are expected to come 
through better coordination of care, reduction of medical 
errors and adverse drug events (ADEs), and increased effi-
ciency and reduction of duplicate testing; previous studies 
have demonstrated the potential. Silow-Carroll and col-
leagues found that at 9 hospitals with comprehensive EHR 
use, “Faster, more accurate communication and streamlined 
processes have led to improved patient flow, fewer duplica-
tive tests, faster responses to patient inquiries, redeployment 
of transcription and claims staff, more complete capture of 
charges, and federal incentive payments,” which lead to cost 

Association of Electronic Health Records With  
Cost Savings in a National Sample 

Abby Swanson Kazley, PhD; Annie N. Simpson, PhD; Kit N. Simpson, DPH; and Ron Teufel, MD

ABSTRACT

Objectives 
To determine whether advanced electronic health record (EHR) 
use in hospitals is associated with lower cost of providing inpa-
tient care.

Study Design
National Inpatient Sample (NIS) and the Health Information Man-
agement Systems Society (HIMSS) Annual Survey are combined 
in the restrospective, cross-sectional analysis. We study patients 
who are 18 years or older and discharged from a general acute 
care hospital. 

Methods
Using 2009 data and a cross-sectional design with a gamma 
distributed generalized linear model, a patient-level analysis is 
conducted with propensity scores to control for selection bias.  
Patient- and organizational-level variables are included as 
controls. The main outcome measure is total cost per patient 
admission and represents the amount that it costs the hospital to 
provide services based on the adjusted charges for an admission.  

Results
We include 5,047,089 individuals treated at 550 hospitals in the 
United States and represent a population-based sample. There 
are 104 (18.9%) hospitals included that use advanced EHRs. 
Patients treated in hospitals with advanced EHRs cost, on aver-
age, $731, or 9.66%, less than patients admitted to hospitals 
without advanced EHRs, after controlling for patient and hospital 
characteristics. 

Conclusions
Hospitals that use advanced EHRs have lower cost per patient 
admission than comparable hospitals with similar case mix.
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savings.8 Amarasingham and colleagues report that spe-
cific EHR components, including automated notes and 
records, order entry, and clinical decision support, are as-
sociated with fewer complications, lower mortality rates, 
and lower costs in Texas hospitals.9 In a single hospital, 
inpatient EHR with computerized provider order entry 
(CPOE) use was associated with a decrease in labora-
tory tests, radiology examinations, monthly transcrip-
tion costs, medication errors, and paper costs.10 On the 
other hand, a study performed in California revealed that 
EHR use was associated with an increase in hospital costs, 
nursing staff levels, and complications, but a decrease in 
mortality for some conditions.11 This same study did not 
find any evidence that advanced EHR use reduced length 
of stay or demand for nurses. Similarly, another study 
examining EHR use in physician practices found that 
electronic access to patient lab and imaging results may 
actually increase the number of overall tests given to indi-
vidual patients by 40% to 70%, thus increasing costs.12 In a 
study of Medicare patient–level billing data from 1998 to 
2005, Agha reported that EHR adoption was associated 
with an initial 1.3% increase in billed charges, and saw no 
evidence of cost savings over the 5 years postadoption.13 

In a previous study of a single hospital, physician inpa-
tient order writing on microcomputers was found to be as-
sociated with reduced resource utilization.14 These costs of 
providing care were approximately 12% lower in the area 
of overall charges, hospital charges, bed charges, diagnos-
tic test charges, and drug charges, although the system 
required increased physician time. Similarly, the cost sav-
ings of advanced EHR use found in this study may be the 
result of several practices or benefits associated with ad-
vanced EHR use. First, the automated nature of advanced 
EHRs may reduce errors through overall coordination of 
care, less duplication of tests, and increased efficiency. 

Dranove and colleagues examined the implementation 
of EHR as a business process innovation.15 They used data 
from Medicare cost reports combined with survey data 
on EHR adoption to assess the economic implications of 
EHR adoption on mean cost per admission. They report-
ed that EHR adoption was associated with a rise in cost, 

but that cost reduction for hospitals 
in favorable locations—where there 
was high availability of expertise and 
complementary services—resulted in 
cost reductions after 3 years, while 
hospitals with unfavorable conditions 
had increased costs, even after 6 years. 

The objective of this study was to 
determine if advanced EHR use is as-

sociated with lower cost of care in acute care general hos-
pitals. In an era of increased pressure to adopt EHRs and 
other health information technology, it is important to 
understand the benefits and challenges of EHR use. Our 
study adds to the work by Agha and Dranove by using 
more recent individual-level patient data that includes 
all payers.13,15 Our cost measure reflects the variation in 
cost per admission observed at the level of the individual, 
as opposed to the mean for the hospital, which allowed 
us to control for variations in case mix. We limited our 
analysis to contrasting hospitals with advanced EHRs to 
all other levels of implementation based on the finding 
by Dranove and colleagues that cost savings due to EHR 
implementation are most likely observed for institutions 
with a critical mass of EHR expertise. 

METHODS
The data for this cross-sectional patient-level analysis 

were obtained from the National Inpatient Sample (NIS) 
2009 and Health Information Management Systems Soci-
ety (HIMSS) 2009. The NIS includes discharge data from 
more than 1000 hospitals in 45 states, which encompasses 
96% of the United States population. The HIMSS 2009 
data were used to measure hospital EHR use. The HIMSS 
data “represent a broad canvassing of acute care hospi-
tals, chronic care facilities, ambulatory practices on their 
adoption and plans to adopt various HIT components” 
and have been widely used in previous research.16  

Patients were included in the analysis if they were 
18 years or older. In the NIS, some states do not release 
the American Hospital Association identifiers, and thus 
the individual patient cases cannot be included because 
EHR use cannot be determined. Costs were calculated 
for each admission using the total charges reported mul-
tiplied by the hospital-specific cost-to-charge ratio for 
2009. Admissions with zero charges were excluded from 
the analysis.

The generalized linear model and propensity models 
controlled for patient age, gender, race, All Patient Re-
fined Diagnosis Related Groups (APDRGs) mortality and 

Take-Away Points
Advanced EHR use in hospitals has the potential to save money on patient care.

n	 	 This study supports the case for advanced EHR adoption and use, consistent with 
meaningful use.

n	 	 Advanced EHR use requires costly investment for hospitals that can be regained 
through savings in patient care.

n	 	 Patients treated in hospitals with advanced EHRs cost 9.66% less than those treated 
in hospitals without advanced EHRs.  
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the potential for selection bias due to case mix, patient 
characteristics, and hospital characteristics in a sensitivity 
analysis using a 5% random sample of the data. This sen-
sitivity analysis using a portion of the data in a propen-
sity score–matching methodology allowed us to estimate 
the potential selection bias of known confounders that 
might have remained after using propensity score strati-
fication methods. The data were prohibitively large, thus 
limiting propensity score–matching sensitivity analyses to 
a 5% sample. An additional sensitivity analysis was per-
formed to assess the potential hidden bias potentiated by 
unknown confounders.20 This allowed us to examine how 
much the inferential findings of cost differences could be 
altered by hidden biases of various magnitudes and how 
large these differences would have to be to alter the quali-
tative conclusions of our study. 

RESULTS
The analysis included 5,047,089 individual patient cas-

es. Of these, 1,509,610 (29.9%) patients were cared for in 
hospitals that use advanced EHRs. There were 550 hospi-
tals included in the analysis, and of these, 104 (18.9%) use 
advanced EHRs. The mean overall total cost per admis-
sion was $10,790, with the mean cost for patient admis-
sions at hospitals with advanced EHRs being $10,203 and 
the mean cost for patient admissions at hospitals without 
advanced EHRs being $11,010. Other descriptive infor-
mation about the patients and hospitals are provided in 
Table 1. 

When controlling for patient and hospital character-
istics in the multivariable model, the mean cost per pa-
tient admission for hospitals without advanced EHRs was 
$7938. The mean cost per patient admission for hospitals 
with advanced EHRs was $7207. Based on the generalized 
linear regression model, presence of an advanced EHR 
was significantly associated with cost of admission, and 
the beta of –0.0966 indicates that patients treated in hos-
pitals with advanced EHRs have costs that are on average 
0.0966%, or $731, lower than those for patients treated in 
hospitals without an advanced EHR. Other significant 
predictors of cost include, as expected, patient age, race, 
gender, severity of illness, risk of death, transfer status, 
case mix, and insurance type, as well as hospital size, type 
of hospital, teaching status, rural or urban location, and 
region of the country. The estimates of the multivariable 
model are presented in Table 2. When the propensity 
score adjustment was included, the association between 
advanced EHR use and cost remained statistically signifi-
cant, with cost estimates remaining the same, indicating 

severity, neonatal or maternal status, private insurance 
coverage, Medicare or Medicaid coverage, Diagnosis Re-
lated Group (DRG) case mix group, and whether the pa-
tient arrived as a transfer. Both models also controlled for 
the following hospital-level variables: teaching status, ur-
ban location, bed size, and geographical region. The main 
outcome measure was total cost of hospital admission per 
patient-billed hospitalization. Outcomes such as length 
of stay and the effects of nurse staffing variables on out-
comes were explored using similar modeling approaches.

EHR use is measured using stages based on individu-
al applications reported in the hospitals. These include 
stage 0 (no automation), stage 1 (automation of ancillary 
services including a clinical data repository, and phar-
macy, laboratory, and radiology information systems), 
stage 2 (stage 1 + automation of nursing work flow with 
electronic nursing documentation, and medication ad-
ministration records), and stage 3 (advanced EHR includ-
ing: stages 1 and 2 + CPOE and clinical decision support). 
Since meaningful use criteria are consistent with stage 3 
adoption of EHR, we chose to compare hospitals that 
have advanced EHRs with all others, and this staging sys-
tem has been used in previous research.17 

Generalized linear modeling techniques were used to 
test the hypothesis that the total costs per admission were 
different between hospitals with and without advanced 
EHRs. To correct for the non-normal distribution of costs, 
gamma-distributed generalized linear models using a loga-
rithmic transformation18 were analyzed using the PROC 
GENMOD module in the SAS statistical software (ver-
sion 9.2; SAS Institute Inc, Cary, North Carolina). The 
use of a gamma-distributed generalized linear model with 
a log-transformed link function has been shown to be an 
accurate method to estimate healthcare cost distributions 
that are generally right-skewed, especially when the log-
transformed dependent variables do not have heavy tails 
or excessive heteroscedasticity such as was found to be 
true in these data.19 

We controlled for potential selection bias of advanced 
EHR use in hospitals and potential differences in patient 
demographics, severity, and hospital case mix through 
the use of a propensity score stratification. To calculate 
the propensity score, a logistic regression analysis was 
performed to estimate the propensity of each patient to 
be seen in a hospital with advanced EHRs. Use of a pro-
pensity score approach can remove upward of 95% of bias 
from estimates.8 Generalized estimating equation (GEE) 
methods were used to confirm that results remained the 
same after accounting for correlated outcomes across 
patients treated within the same hospital. We examined 
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that selection bias was likely minimal. The GEE model 
controlling for potential correlation between patients 
seen at the same hospital remained significant (P of ad-
vanced EHR =.04) and garnered the same results as seen 
in the generalized linear model.

Sensitivity Analyses
We developed a 5% sample of the data using propensity 

score matching based on the nearest neighbor-matching 
greedy algorithm approach. We limited the sample to 
72,002 randomly selected observations from each group 
to keep computational time below 8 hours. Propensity 
scores in the original sample ranged from 0.012 to 0.921. 
The heterogeneity between the EHR and non-EHR admis-
sions was well controlled by the matching, as illustrated by 
the decrease in the absolute standardized difference in the 
means for all the propensity score model variables before 
and after the match (Figure). The cost differences between 
the EHR and non-EHR admissions in the matched groups 
were slightly larger than the cost difference observed for 

the total data set (Table 3). The use of the GEE approach 
on the main data analysis did not make a significant dif-
ference in the results. We explored whether the observed 
relationship between advanced EHR and cost of care was 
also present for other measures of hospital resource use, 
and found $3305 lower total charges per admission when 
mean charges were modeled. When we explored length 
of stay (LOS), adjusting for covariates similar to the cost 
model, we found a mean LOS of 4.1 days for both groups 
(P =.84). The resource input data available in the data set 
were limited. However, hospitals with advanced EHRs 
appear to have had a slightly higher rate of nursing full-
time–equivalent personnel per 1000 adjusted admissions 
(RNFTEs). The mean number of RNFTEs was 4.27 for 
the advanced EHR admissions and 4.15 for the compari-
son group in the propensity score–matched sample, for a 
difference of 0.09 (P <.0001) RNFTEs after controlling for 
covariates in the model. 

When assessing hidden bias due to unmeasured vari-
ables, we used methods described by Rosenbaum to esti-

n Table 1. Descriptive Data

Total  
(N = 5,163,794)  

Mean (SD)

Advanced EHRs  
(N = 1,509,610)  

Mean (SD)

No Advanced EHRs  
(N = 3,654,184)  

Mean (SD)

Age, in years 48.3 (27.9) 45.9 (28.0) 49.3 (27.7)

Risk mortality 1.6 (0.9) 1.6 (0.9) 1.6 (0.9)

Risk severity 2.0 (0.9) 2.0 (0.9) 2.0 (0.9)

Cost per admission $10,790 (17,857) $10,203 (17,572) $11,010 (17,993)

N (%) N (%) N (%)

Medicaid 1,078,607 (20.9) 332,439 (22.0) 746,168 (20.4)

Medicare 1,899,951 (36.8) 4,979,650 (33.0) 1402301 (38.4)

Private insurance 1,717,720 (33.3) 529,941 (35.1) 1,187,779 (32.5)

Neonatal/maternal admit 1,177,819 (22.8) 364,631 (24.2) 813,188 (22.3)

Transfer into hospital 284,239 (5.5) 106,651 (7.1) 177,588 (4.9)

White 2,952,903 (57.2) 787,539 (52.2) 2,165,364 (59.3)

Black 587,325 (11.4) 206,575 (13.7) 380,750 (10.4)

Hispanic 623,272 (12.1) 171,195 (11.3) 452,077 (12.4)

Teaching hospital 2,525,001 (48.9) 970,582 (64.3) 1,554,419 (42.5)

Urban hospital 4,652,205 (90.1) 1,457,757 (96.6) 3,194,448 (87.4)

Small hospital 585,247 (11.3) 114,943 (7.6) 470,304 (12.9)

Medium hospital 1,239,321 (24.0) 386,845 (25.6) 852,476 (23.3)

Large hospital 3,339,226 (64.7) 1,007,822 (66.8) 2,331,404 (63.8)

Northeastern United States 1,405,749 (27.2) 573,844 (38.0) 831,905 (22.8)

Midwestern United States 668,842 (13.0) 303,385 (20.1) 365,457 (10.0)

Western United States 1,477,224 (28.6) 331,228 (21.9) 1,145,996 (31.4)

Southern United States 1,611,979 (31.2) 301,153 (20.0) 1,310,826 (35.8)

EHR indicates electronic health record. 
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mate the sensitivity parameter, Γ, the degree of departure 
from a study that is free of hidden bias.20 In order to at-
tribute the lower hospital cost in patients in an advanced 
EHR hospital to an unmeasured factor, a hidden bias or 
unobserved covariate would need to increase the odds of 
being in an advanced EHR hospital by more than a factor 
of gamma >100. The inferential finding of lower admis-

sion cost in patients seen in advanced EHR hospitals was, 
therefore, very insensitive to hidden bias.

DISCUSSION
Hospitals have struggled to adopt and use EHRs 

because they are costly to purchase, implement, and 

n Table 2. Regression Parameters on Cost of Admission

Parameter  
Estimate (β)

 
95% CI

 
P a

Advanced EHRs –0.0966       (–0.0951 to –0.0981) <.0001

Age 0.0023 (0.0022-0.0023) <.0001

Female 0.0675 (0.0662-0.0688) <.0001

Race

  Other Ref

  White –0.0445 (–0.0465 to –0.0426) <.0001

  Black –0.0064 (–0.0089 to –0.0040) <.0001

  Hispanic 0.0053 (0.0028-0.0079) <.0001

Risk mortality 0.0332 (0.0320-0.0343) <.0001

Risk severity 0.2616          (0.2605-0.2627) <.0001

Neonatal or maternal admit –0.4830       (–0.4844 to –0.4815) <.0001

Transfer into hospital 0.0466 (0.0445-0.0487) <.0001

Case mix 0.4371 (0.4364-0.4378) <.0001

Propensity strata 0.0155 (0.0139-0.0170) <.0001

Hospital type

  Public Ref

  Private NFP 0.0540 (0.0521-0.0559) <.0001

  Private FP –0.0781 (–0.0807 to –0.0755) <.0001

  Teaching hospital 0.1175 (0.1156-0.1195) <.0001

  Urban hospital –0.0444 (–0.0468 to –0.0420) <.0001

Hospital size

  Large hospital Ref

  Small hospital 0.0130 (0.0108-0.0152) <.0001

  Medium hospital –0.1340 (–0.1355 to –0.1325) <.0001

Insurance Type

  Other Ref

  Medicare –0.0354 (–0.0380 to –0.0327) <.0001

  Medicaid 0.0534 (0.0509-0.0560) <.0001

  Private 0.1013 (0.0990-0.1037) <.0001

Hospital Location

  Southern United States Ref

  Northeastern United States 0.1366 (0.1336-0.1397) <.0001

  Midwestern United States 0.1764 (0.1727-0.1801) <.0001

  Western United States 0.4333 (0.4316-0.4350) <.0001
aP values were calculated using multivariable Log-linked Gamma Distributed Generalized Linear Model. 
EHR indicates electronic health record; FP, for profit; NFP, not for profit. 
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maintain, especially in the current environment of cost 
containment and increased efforts to be “lean.”21 Thus, 
the HITECH incentives were created to help offset the 
costs by offering hospitals hundreds of thousands of dol-
lars in payments for purchase and “meaningful use” of 
EHRs. This analysis provides evidence that advanced 
EHR use may result in cost savings for hospitals in addi-
tion to meaningful use incentives, and supports the busi-
ness case for the costly implementation and maintenance 
of an EHR system. Such implementation should include 
plans for advanced EHR use.22 

During the period of study, only a minority of hospitals 
were using advanced EHR systems.23 The additional value 
of this study compared specific EHR components that are 
associated with stage 3, or meaningful use, and can be re-
lated to cost savings, including CPOE, clinical decision 
support systems, automation of ancillary services includ-
ing a clinical data repository, pharmacy, laboratory, and 
radiology information, and automation of nursing work 
flow with electronic nursing documentation and medica-
tion administration records. The staging model that was 
used demonstrates that cost savings may not be realized 
until multiple features are included and implemented. 

Since EHR systems are complex and costly to implement, 
it is often a multistage process to adopt and use EHRs.24 
Thus, hospitals must anticipate that the financial sav-
ings may not exist until advanced, “meaningful” use is 
attained. The majority of hospitals have yet to reach the 
stage of implementation where cost savings are possible, 
since they are not using advanced EHRs. 

The cost differences observed in this study were mea-
sured based on costs estimated from charges using the 
hospital’s reported mean cost-to-charge ratio for the year 
of the data, and it is possible that this estimate of cost 
could bias cost estimates for an individual hospital. How-
ever, it is unlikely that systematic bias from this approach 
would have skewed our results. Given the findings of this 
study, patients and payer groups may consider selecting 
hospitals for care based on advanced EHR use, especially 
if they are paying for care based on a formula related to 
charges. This may be especially true if the efforts to pro-
mote consumer-driven healthcare are successful and if 
these hospitals demonstrate high levels of quality. How-
ever, given the current arrangement where hospital prices 
are not related to what patients have to pay, the cost sav-
ings of advanced EHR use may be most valuable to third-

n Figure. Standardized Mean Differences Plot
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party payers. Our business case also does not include the 
costs of implementation or maintenance of an EHR sys-
tem, which can be significant: they range from hundreds 
of thousands to millions of dollars. 

This study had several limitations. First, EHR use is 
not randomly assigned, and thus there is the potential for 
selection bias. To overcome this, we included a propensity 
score adjustment. Second, the NIS data did not include 
a fully representative sample, and some of the states in-
cluded in the sample did not provide hospital identifiers 
for patient-level data. Those cases were excluded from the 
study, as they could not be linked to EHR use data. Also, 
because the data are from 2009, we could not be certain 
that the systems classified as “advanced” in the adoption 
model absolutely meet the requirements for meaningful 
use according to the HITECH Act. However, given the 
definitions and components included in our definition, 
they are most consistent with meaningful use. There is 
a possibility that hospitals with EHRs are better able to 
capture charges. Better charge capture will result in higher 
estimated cost per admission in our data. Thus, if EHR 
use improves charge capture, costs (estimated as charges 
adjusted by the cost-to-charge ratio) will appear higher, 
resulting in a higher cost per admission in the advanced 
EHR group in the current study. Finally, some individual 
cases were excluded because the NIS data did not provide 
a hospital identifier to allow EHR use to be determined. 
While we did not find evidence that the excluded cases 
were systematically different than the included case, this 
does present a potential weakness. 

CONCLUSIONS
Hospitals that use advanced EHRs report lower costs 

per patient admission than hospitals that do not use ad-
vanced EHRs. These cost savings will benefit many third-
party payers, hospitals, and patients, and incentives such 
as those provided through the HITECH Act to promote 

EHR adoption and use will benefit hospitals. Since many 
previous studies have shown that EHRs can improve the 
safety and quality of care in hospitals, the projected cost 
savings in this study provides additional motivation and 
builds the business case for hospitals to make the large 
investment in adopting and maintaining an EHR system. 
This study is a very large multistate study that is likely 
representative of national trends and builds upon previ-
ous work of cost savings associated with EHR use. The 
results provide support for the continued adoption and 
use of EHRs to improve healthcare through cost savings 
and quality improvements. 

Author Affiliations: Department of Health Care Leadership and Man-
agement (ASK, ANS, KNS); Department of Pediatrics, Medical Univer-
sity of South Carolina, Charleston (RT). 

Source of Funding: None reported.  
Author Disclosures: The authors report no relationship or financial 

interest with any entity that would pose a conflict of interest with the 
subject matter of this article.

Authorship Information: Concept and design (ASK, KNS, RT); acqui-
sition of data (ASK, KNS, RT); analysis and interpretation of data (ASK, 
ANS, KNS); drafting of the manuscript (ASK, ANS, KNS, RT); critical 
revision of the manuscript for important intellectual content (ASK, KNS, 
RT); statistical analysis (ANS, KNS); administrative, technical, or logistic 
support (ASK).

Address correspondence to: Abby Swanson Kazley, PhD, Department 
of Health Care Leadership and Management, Medical University of 
South Carolina, 151 Rutledge Ave, Charleston, SC 29425. E-mail: swan-
soaj@musc.edu.

REFERENCES
1. Silow-Carroll S, Edwards JN, Rodin D. Using electronic health 
records to improve quality and efficiency: the experiences of leading 
hospitals. Issue Brief (Commonwealth Fund). 2012;17:1-40. 
2. Amarasingham R, Plantinga L, Diener-West M, Gaskin DJ, Powe NR. 
Clinical information technologies and inpatient outcomes: a multiple 
hospital study. Arch Intern Med. 2009;169(2):108-114. 
3. Zlabek JA, Wickus JW, Mathiason MA. Early cost and safety benefits 
of an inpatient electronic health record. J Am Med Inform Assoc. 
2011;18(2):169-172. 
4. Jha AK. Meaningful use of electronic health records: the road ahead. 
JAMA. 2010;304(15):1709-1710. 
5. Blumenthal D, Tavenner M. The “meaningful use” regulation for 
electronic health records. N Engl J Med. 2010;363(6):501-504.
6. Burke T. Law and the public’s health: the health information technol-
ogy provisions in the American recovery and reinvestment act of 

n Table 3. Cost Estimate Sensitivity Analysis

 
Base Estimate Propensity Strata  

N = 5,163,794

Base Estimate Propensity  
Matched Sample  

N = 152,008

EHR cost/administration $7207 $7103

Non-EHR cost/administration $7938 $8005

Cost difference $731a $902a

P values were calculated using multivariable Log-linked Gamma Distributed Generalized Linear Model.  
aP <.0001. P values were calculated using multivariable Log-linked Gamma Distributed Generalized Linear Model.  
EHR indicates electronic health record. 
Covariates include: patient age, gender, race, All Patient Refined Diagnosis Related Groups (APDRG) mortality and severity, neonatal or maternal 
status, private insurance coverage, Medicare or Medicaid coverage, Diagnosis Related Group (DRG) case mix group, and whether the patient arrived 
as a transfer, hospital teaching status, hospital urban location, hospital bed size, and hospital geographical region.



e190 n www.ajmc.com n JUNE 2014

MANAGERIAL

2009: implications for public health policy and practice. Public Health 
Reports, 2010;125(1):141-145.
7. Hillestad R, Bigelow J, Bower A, et al. Can electronic medical record 
systems transform health care? potential health benefits, savings, and 
costs. Health Aff (Millwood). 2005;24:1103-1117. 
8. Teufel RJ, Kazley AS, Ebeling MD, Basco WT, Jr. Hospital electronic 
medical record use and cost of inpatient pediatric care. Acad Pediatr. 
2012;12(5):429-35.
9. Furukawa MF, Raghu TS, Shao BB. Electronic medical records, nurse 
staffing, and nurse-sensitive patient outcomes: evidence from Califor-
nia hospitals, 1998-2007. Health Serv Res. 2010;45(4):941-62. 
10. McCormick D, Bor D, Woolhandler S, Himmelstein D. Giving 
office-based physicians electronic access to patients’ prior imaging 
and lab results did not deter ordering of tests. Health Aff (Millwood). 
2012;31:488-496. 
11. Tierney WM, Miller ME, Overhage JM, et al: Physician inpatient 
order writing on microcomputer workstations: effects on resource 
utilization. JAMA. 1993;269:379-383. 
12. Poon EG, Blumenthal D, Jaggi T, et al. Overcoming barriers to 
adopting and implementing computerized physician order entry sys-
tems in U.S. hospitals. Health Affairs. 2004;23:184-190. 
13. Agha L. The effects of health information technology on the costs 
and quality of medical care. J Health Econ. 2014;34:19-30.
14. Hudson JS, Neff JA, Padilla MA, Zhang Q, and Mercer LT. Predic-
tors of physician use of inpatient electronic health records. Am J 
Manag Care. 2012;18(4):201-206. 
15. Dranove D, Forman C, Goldfarb A, Greenstein S. The trillion dollar 
conundrum: complementarities and health information technology. 
Massachusetts Institute of Technology website. http://economics.mit.
edu/files/7583.

16. Jha AK, Burke MF, DesRoches C, Joshi MS, et al. Progress toward 
meaningful use:  hospitals’ adoption of electronic health records. Am 
J Manag Care. 2011;17(12, spec No.):117-124. 

17. Monte-Rath M, Christiansen CL, Ettner SL, et al. Performance of 
statistical models to predict mental health and substance abuse cost. 
BMC Med Res Methodol. 2006;26(6):53. 

18. Manning WG, Basu A, Mullahy J. Generalized modeling ap-
proaches to risk adjustment of skewed outcomes data. J Health Econ. 
2005;24(3):465-488.

19. Rubin DB. Estimating casual effects from large data sets using 
propensity scores. Ann Intern Med. 1997;127:757-763. 

20. Rosenbaum PR. Observational Studies, 2nd ed. New York, NY: 
Springer; 2002:Chapter 4.

21. Elnahal SM, Joynt KE, Bristol SJ, Jha AK. Electronic health record 
functions differ between best and worst hospitals. Am J Manag Care. 
2011;17(4):e121-e147. 

22. Hudson JS, Neff JA, Padilla MA, Zhang Q, Mercer LT. Predictors 
of physician use of inpatient electronic health records. Am J Manag 
Care. 2012;18(4):201-206. 

23. Jha, AK, Burke, MF, DesRoches, C, Joshi, MS et al. Progress toward 
meaningful use: hospitals’ adoption of electronic health records. Am J 
Manag Care. 2011;17(12 spec No.):SP117-SP124. 

24. Elnahal SM, Joynt KE, Bristol SJ, and Jha AK. Electronic health 
record functions differ between best and worst hospitals. Am J Manag 
Care. 2011;17(4):e121-e147. n

 www.ajmc.com  Published as a Web Exclusive


