
ajmc.com 12.16 / 9

O R I G I N A L  R E S E A R C H

The Impact of Health Information 
Technologies on Patient Satisfaction 

ABSTRACT
OBJECTIVES: To determine if health information technologies (IT) impact pa-

tient responses on the Hospital Consumer Assessment of Healthcare Providers and 

Systems (HCAHPS) satisfaction survey. 

STUDY DESIGN: A retrospective, pre-post observational study to compare the 

percentage of top-box responses by HCAHPS composite domain before and after 

implementation of electronic medication administration record (eMAR), computer-

ized provider order entry (CPOE), and electronic progress notes (PN). 

METHODS: We defined 3 pre-post comparison periods for introduction of 

eMAR, CPOE, and PN, and 2 control periods. The pre-implementation periods com-

prised the 4 months prior to tool addition. Postimplementation periods comprised 

the 4 months from the second to the fifth month, inclusive, following the unit going 

live with a tool. Changes in the percentage of top-box scores were tested using 

logistic regression. The combined changes during the health IT implementation pe-

riods and the combined changes during control periods were tested and compared 

using contrasts in the logistic regression model. 

RESULTS: Only PN had a significant negative impact on 2 questions in unadjust-

ed analysis, both of which became nonsignificant in adjusted analyses. eMAR had a 

significant negative impact on 1 question in adjusted analyses only. The combined 

impact of health IT had mixed results, none of which were significant. During control 

periods, there was improvement in all domains, with statistically significant improve-

ments in Discharge Information and Communication About Medicines.  

CONCLUSIONS: Health IT investments appear to have no impact on HCAHPS 

scores. Stakeholders should investigate synergistic opportunities between these re-

source-intensive initiatives to optimize costs, quality, and patient experience.  
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The introduction of CMS’ Meaningful Use incentive pay-
ments in 2011 has encouraged hospitals to increasingly 
utilize health information technologies (IT).1 When imple-

menting new tools, an institution should consider how health IT can 
influence the quality, safety, and outcomes measures that determine 
reimbursements from CMS’ value-based purchasing (VBP) pro-
gram.2 In 2013, CMS added the patient experience of care domain 
to VBP through the Hospital Consumer Assessment of Healthcare 
Providers and Systems (HCAHPS), which linked patient-reported 
satisfaction scores to value-based payments.3 Consequently, within 
a 2-year span, healthcare systems have had to simultaneously invest 
millions of dollars and large amounts of clinician and administrator 
time into new initiatives to improve patient experience and meet 
Meaningful Use policies.4-8 Mechanisms by which health IT invest-
ments can impact HCAHPS scores should be an important consid-
eration for administrators, policy makers, and clinicians responsible 
for optimizing delivery of affordable and high-quality care.9

Currently, there are limited studies with mixed results investigat-
ing direct relationships between health IT utilization and HCAHPS 
scores. A study of all hospitals eligible to participate in the VBP 
program for 2013 found no significant differences in total patient 
experience of care scores by level of advanced electronic health record 
usage.9 Another national study found positive associations between 
the average responses to the HCAHPS global domain questions and 
medium and high health IT usage.10 Only 1 study evaluated effects 
of health IT on composite domains of the HCAHPS survey.11 Using 
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2013 VBP data, this study showed that health IT utilization does 
improve patient satisfaction with discharge information, but does 
not influence satisfaction with provider communication or the pa-
tient’s willingness to recommend the hospital.11 

The purpose of our study was to evaluate if investments in health IT 
accelerated performance in patient-reported satisfaction scores, which 
have steadily risen since our institution began using the HCAHPS sur-
vey in 2008. Our administration uses a combination of HCAHPS and 
other valuable patient satisfaction indicators, but our study focused on 
HCAHPS scores as they are a generalizable measure upon which sig-
nificant reimbursement is contingent. Since 2008, our institution has 
implemented 3 point of care tools—the electronic medication admin-
istration record (eMAR), computerized provider order entry (CPOE), 
and electronic progress notes (PN)—that have been shown to have 
positive associations with process efficiency, staff satisfaction, and qual-
ity measures.12-15 To investigate whether these tools improve care from 
the patient perspective, we compared HCAHPS scores by composite 
domain before and after tool implementation. By determining how 
health IT utilization influences patient perceptions of their care, we 
aimed to inform stakeholders about opportunities to capitalize on ex-
isting synergistic effects to provide high-quality care while maximizing 
value-based reimbursements.  

METHODS
Study Design
A retrospective, pre-post observational study to compare HCAHPS 
scores before and after implementation of eMAR, CPOE and PN. 

Setting and Sample
We analyzed surveys from 31 inpatient units—13 medical, 7 sur-
gical, 5 stepdown/intensive care unit (ICU), and 6 women’s and 
children’s services—collected from 2008 to 2015 at 2 hospitals in 
our independent academic health system based in Wilmington, Del-
aware. Christiana Hospital is a 913 bed suburban teaching hospital 
and Wilmington Hospital is a 241-bed urban teaching hospital. 

We defined 5 comparison periods: 3 pre-post periods (A, B, and 
C) for the introduction of eMAR, CPOE, and PN, respectively; and 
2 control periods (D and E) in which health IT was unchanged. The 
Figure shows the periods of interest for surgical units at Christia-
na. The control periods, D and E, were included to determine how 
HCAHPS scores changed during the years when health IT was con-
stant. By comparing changes during control periods to changes during 
implementation periods, the general improvement in HCAHPS 
scores at our institution over the 7-year timeframe of our study could 
be specifically linked to periods of control or implementation. 

The pre-implementation periods comprised the 4 months prior to 
the addition of a tool onto the unit. The postimplementation periods 
comprised the 4 months from the second to the fifth month, inclu-
sive, following the unit going live with a tool. Based on methods 
of previous studies, we chose 4-month periods, excluding the first 
month after implementation, to allow sufficient time for provider 

adjustment while capturing a small enough period to link survey 
scores to the addition of a new tool.16-20 

HCAHPS surveys were combined into periods based on patient 
discharge date. Each tool was implemented on different units at dif-
ferent times. 

Outcomes
We compared percentages of top-box responses for 14 HCAHPS 
questions focused on patient interactions. Top-box responses are 
the measures used to calculate the patient experience of care score 
that determines CMS reimbursements.21 “Top box” is defined as the 
highest positive category for all questions, except for hospital rating, 
for which top box includes the highest 2 categories. The patient in-
teraction questions we selected fall into 6 domains: Global, Nurse 
Communication, Doctor Communication, Discharge Information, 
Communication About Medicine, and Pain Management. 

Data Analysis
Each question was transformed to binary variables of top box versus 
not top box. Changes for each of the 5 periods (A, B, C, D, E) were 
tested using logistic regression. The combined changes during the 3 
health IT implementation periods (A, B, C) and the combined chang-
es during control periods (D, E) were tested using contrasts in the lo-
gistic regression model. Statistical significance is noted when P <.005.

Adjustment for variables that have been suggested to impact 
HCAHPS responses were done using logistic regression, including 

Figure. Implementation Timeline on Surgical Units  
at Christiana Hospital

Period A
Pre-post eMAR

June 2008-October 2008

October 7, 2008, eMAR implementation

Period D

November 2008-Feburary 2009

Period B
Pre-post 
eMAR+CPOE 

November 2009-Feburary 2010

March 1, 2010, CPOE implementation

Period E

Period C
Pre-post 
eMAR+CPOE+PD

January 2014-May 2014

May 18, 2014, PD implementation

June 2014-October 2014 

CPOE, computerized provider order entry; eMAR, electronic medication adminis-
tration record; PN electronic progress notes

April 2010-July 2010
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age, gender, race, overall self-reported health (excellent, very good, 
good, fair, poor) and unit category (medical, stepdown/ICU, surgi-
cal, women’s and children’s services).22 

RESULTS
Our health system’s Data Information and Analytics Office of Qual-
ity and Safety produced 47,057 HCAHPS surveys from 2008 to 
2015. After excluding incomplete surveys, and those completed by 
minors and patients discharged from units that did not meet in-
clusion criteria, we had 11,728 surveys for analysis. Table 1 shows 
demographics information for patients whose surveys were included 
and unit category distributions. 

Period A comprised 2947 surveys. The pre-eMAR period had 1638 
surveys from May 2008 to October 2008 for medical, surgical, and step-
down/ICU and from October 2013 to February 2014 for women’s and 
children’s services. The post-eMAR period had 1309 surveys from Sep-
tember 2008 to February 2009 for medical and surgical units, Decem-
ber 2008 to March 2009 for stepdown/ICU, and March 2014 to April 
2014 for women’s and children’s services. All surveys in Period A are 
from Christiana Hospital because eMAR was implemented at Wilming-
ton Hospital prior to our institution using the HCAHPS survey. 

Period B comprised 4325 surveys. The pre-eMAR + CPOE pe-
riod had 2060 surveys from November 2009 to February 2010 for 
medical, surgical, and stepdown/ICU; from March 2014 to April 
2014 for women’s and children’s services; and from September 2009 
to December 2009 for all units at Wilmington. The post-eMAR + 
CPOE period had 2265 surveys from April 2010 to July 2010 for 
medical, surgical, and stepdown/ICU at Christiana, and from Feb-
ruary 2010 to May 2010 for all units at Wilmington. Women’s and 
children’s services could not be included in this period because the 
time between eMAR and CPOE addition was too short.  

Period C comprised 4446 surveys. The pre-eMAR + CPOE + PN 
period had 2102 surveys from January 2014 to May 2014 for all 
units at both Christiana and Wilmington, and from April 2014 to 
May 2014 for women’s and children’s services. The post-eMAR + 
CPOE + PN period had 2344 surveys from June 2014 to October 
2014 for all units at both hospitals. 

Period D (control) comprised 3369 surveys from February 2009 to 
October 2009 for medical, surgical, and step-down/ICU at Christiana; 
and from August 2008 to August 2009 at Wilmington. Period E (con-
trol) comprised 4367 surveys from August 2010 to December 2013 at 
Christiana, and from June 2010 to December 2013 at Wilmington. 

The percentage of top-box scores increased, but not significantly, 
for 13 of the 14 questions as units evolved from paper only, pre-
eMAR documentation systems in May 2008 to full health IT imple-
mentation in October 2014 (Table 1). 

Neither eMAR nor CPOE implementation significantly impacted 
the percentage of top-box responses as seen in Period A and Period 
B pre-post unadjusted comparisons (Table 2). However, decreases 
in top-box responses for the Discharge Information question, “Did 
hospital staff talk with you about whether or not you would have 

the help you needed when you left the hospital?” and for the Global 
question of hospital rating, were statistically significant following PN 
implementation, as seen in Period C pre-post comparisons. 

The unadjusted combined impact of health IT, determined by 
the sum of changes in proportions of top-box responses in periods 
A, B and C, was mixed across composite domains with no signifi-
cance (Table 3). During control periods D and E, there were positive 
changes in top-box responses in all composite domains. Improve-
ments in Discharge Information and Communication About Medi-
cine were statistically significant. 

Adjusted analyses for age, gender, race, overall self-reported 
health, and unit category changed the statistical significance for only 
5 comparisons. In Period C the decrease in hospital rating became 
nonsignificant when adjusted for age, and the decrease in the Dis-
charge Information question became nonsignificant when adjusting 
for either age or unit category. In Period A, following eMAR intro-
duction the decrease in top-box responses for “How often did the 
hospital staff do everything they could to help with your pain?” be-
came statistically significant when adjusted for age or unit category. 

DISCUSSION
Our results indicated that improvements in HCAHPS scores at our 
institution were not associated with health IT implementation. By 
comparing the sum of the proportional changes in percentages of 
top-box scores following the addition of eMAR, CPOE, and PN 
to the sum of proportional changes during the control periods, we 
determined that improvements in HCAHPS scores were associat-
ed with the control periods. Periods of health IT implementation 
showed a mix of positive and negative impacts—none of which were 
significant. Individually, only PN had significant negative impact on 
2 questions, both of which became nonsignificant in adjusted analy-
ses; only 1 question became significant in adjusted analyses. Because 
the tools, individually and combined, had very little to no impact 
in both unadjusted and adjusted analyses, our study suggests an ab-
sence of a relationship between these electronic point of care tools 
and patient satisfaction. 

There has been speculation that health IT implementation con-
tributing to patient satisfaction is related to streamlined clinician 
workflow allowing extra time for interactions with patients.16,23-25 

However, our study’s evaluation of tools that have been demonstrat-
ed to improve process efficiencies provides no evidence to support 
this relationship.14-15 Studies showing positive associations between 
health IT and patient satisfaction can be limited in their scope and 
generalizability by evaluating only the Global HCAHPS domain or 
using measures unique to their institutions.10,20,24 Additional stud-
ies have found more specific positive associations between health 
IT and the Discharge Information domain suggesting that process 
improvements in this area may influence patient perceptions of their 
care.11,25,26 Our study similarly found statistically significant im-
provement in Discharge Information, but our methods linked the 
positive changes to control periods. Utilizing health IT for more ef-
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ficient workflow—particularly for nurses who are consistently iden-
tified as primary drivers of patient satisfaction—may be a synergistic 
opportunity to optimize costs, quality, and patient experience, but 
the relationship requires further exploration.8,25,27 

Much of the existing literature examining health IT and patient 
satisfaction focuses on unique technologies and satisfaction measures 
for specific patient populations in predominantly ambulatory set-
tings.28,29 We believe that this study is the first to examine the impact 
of multiple types of health IT on all questions of the patient satis-
faction domain of VBP at the inpatient unit level, adjusted for pa-

tient characteristics. Because we evaluated the impact of off-the-shelf 
technologies that are commonly used in hospitals nationwide, our 
results are highly generalizable. Assessing the impact of health IT im-
plementation on HCAHPS scores rather than our own survey ques-
tions allows us to evaluate metrics most important to administers, 
clinicians, and policy makers responsible for ensuring that patients 
receive high-quality care that is cost-effective for hospitals to deliver 
in terms of VBP. Including control periods and comparing short pre-
post periods allowed us to examine the impact of health IT imple-
mentation on patient satisfaction more accurately than in previous 

Table 1. Patient Demographics and Unit Category Distribution by Period

Period A Period B Period C

Pre-
eMAR

(n = 1648)

Post
eMAR

(n = 1309)

Pre-
eMAR+CPOE
(n = 2060)

Post
eMAR+CPOE
(n = 2265)

Pre-
eMAR+ 

CPOE+PN
(n = 2102)

Post
eMAR+ 

CPOE+PN
(n = 2344)

Gender

Male

Female

623 (38%)

1025 (62%)

568 (43%)

741 (57%)

977 (47%)

1083 (53%)

1014 (45%)

1251 (55%)

960 (46%)

1142 (54%)

974 (42%)

1370 (58%)

Mean age, years (SD)  57 (20.1) 63 (17.5) 64 (16.9) 66 (15.6) 66 (14.8) 61 (18.9)

Race

White

African American

Hispanic

Asian/Pacific Islander

Native American

Unknown

1342 (81%)

132 (8%)

48 (3%)

51 (3%)

18 (1%)

57 (3%)

1092 (83%)

130 (10%)

35 (3%)

15 (1%)

12 (.9%)

25 (2%)

1713 (83%)

187 (9%)

50 (2%)

31 (2%)

20 (1%)

59 (3%)

1867 (82%)

262 (12%)

44 (2%)

33 (1%)

18 (.8%)

48 (2%)

1579 (75%)

239 (11%)

43 (2%)

33 (2%)

21 (1%)

187 (9%)

1755 (75%)

231 (10%)

55 (2%)

59 (2%)

17 (.7%)

227 (10%)

Education

<8th grade

Some high school

High school graduate

Some college or 2-year degree

4-year college graduate

A college degree

n = 1590

54 (3%)

112 (7%)

472 (30%)

398 (25%)

241 (15%)

313 (20%)

n = 1267

48 (4%)

118 (9%)

383 (30%)

352 (28%)

172 (14%)

194 (15%)

n = 1975

59 (3%)

136 (7%)

663 (34%)

559 (28%)

229 (12%)

329 (17%)

n = 2183

81 (4%)

175 (8%)

725 (33%)

594 (27%)

281 (13%)

327 (15%)

n = 1963

37 (2%)

151 (8%)

676 (34%)

536 (27%)

250 (13%)

313 (16%)

n = 2213

40 (2%)

149 (7%)

674 (30%)

582 (26%)

374 (17%)

394 (18%)

Overall health

Excellent

Very good

Good

Fair

Poor

n = 1608

288 (18%)

500 (32%)

461 (29%)

275 (17%)

84 (5%)

n = 1287

169 (13%)

358 (28%)

432 (34%)

254 (20%)

74 (6%)

n = 2003

235 (12%)

560 (28%)

688 (34%)

414 (21%)

106 (5%)

n = 2218

231 (10%)

669 (30%)

787 (35%)

396 (18%)

135 (6%)

n = 1998

212 (11%)

569 (28%)

750 (38%)

368 (18%)

99 (5%)

n = 2252

366 (16%)

663 (29%)

737 (33%)

403 (18%)

83 (4%)

Unit category 

Medical 

Stepdown/ICU

Surgical

 Women and children 

672 (41%)

173 (11%)

436 (26%)

367 (22%)

585 (45%)

134 (10%)

387 (30%)

86 (7%)

859 (42%)

175 (9%)

799 (39%)

76 (4%)

970 (43%)

222 (10%)

782 (35%)

0 (0%)

899 (43%)

131 (6%)

744 (35%)

40 (2%)

1016 (43%)

153 (7%)

795 (34%)

380 (16%)

CPOE, computerized provider order entry; eMAR, electronic medication administration record;  ICU, intensive care unit; PD, electronic progress notes; SD, standard deviation.



ajmc.com 12.16 / 13

studies, where comparisons have been made using patient-reported 
data collected years apart or at a single point in time.9-11,25

Limitations
Our study does have limitations. Although HCAHPS scores are a 

critical performance indicator for VBP that evaluate consistencies in 
institutional improvement compared with national improvements in 
patient experience, they do not provide complete information about 
patient satisfaction. To truly understand the mechanisms of any in-
teractions between health IT and patient satisfaction, future stud-

Table 2. Unadjusted Percentages of Top-Box Responses by Period

HCAHPS Question Period A Period B Period C

Domain
Question

Pre-
eMAR

Post
eMAR

P Pre-
eMAR+CPOE

Post
eMAR+CPOE

P Pre-
eMAR+ 

CPOE+PN

Post
eMAR+ 

CPOE+PN

P

Global
Rate

Willingness to 
recommend

66% 
(1072/1618)

75% 
(1221/1629)

67% 
(855/1276)

76% 
(980/1286)

.67

.44

69% 
(1396/2012)

77% 
(1568/2032)

70%
 (1552/2223)

75% 
(1682/2228)

.76

.20

73% 
(1517/2081)

77% 
(1614/2090)

69% 
(1599/2317)

76% 
(1768/2317)

.005a

.47

Nurse Communication 
Courtesy

Listen

Explain

83% 
(1362/1639)

71% 
(1161/1637)

72% 
(1172/1631)

83% 
(1082/1297)

70% 
(909/1297)

71% 
(919/1297)

.82

.62

.55

84% 
(1716/2052)

72% 
(1460/2041)

72% 
(1465/2023)

85% 
(1916/2252)

73% 
(1640/2248)

74% 
(1660/2240)

.19

.30

.21

86% 
(1805/2096)

77% 
(1614/2096)

77% 
(1607/2091)

87% 
(2025/2338)

76% 
(1774/2332)

77% 
(1789/2318)

.63

.47

.80

Doctor Communication 
Courtesy

Listen

Explain

83% 
(1355/1626)

75% 
(1215/1617)

72% 
(1162/1618)

85% 
(1102/1295)

75% 
(965/1284)

72% 
(926/1292)

.20

.99

.93

87% 
(1760/2034)

77% 
(1559/2013)

72%
(1473/2034)

86% 
(1915/2233)

77% 
(1725/2226)

71% 
(1549/2221)

.47

.97

.34

87% 
(1805/2079)

77% 
(1603/2075)

74% 
(1549/2080)

85%
(1988/2327)

77% 
(1796/2318)

74% 
(1720/2320)

.18

.86

.80

Discharge Information
Staff talk about help 
you need
Information in writing 
about symptoms

76% 
(1105/1461)

83% 
(12071450)

79% 
(901/1135)

81% 
(921/1139)

.02

.12

80% 
(1403/1746)

83% 
(1436/1737)

80% 
(1536/1920)

83% 
(1573/1906)

.79

.91

86% 
(1639/1910)

89% 
(1688/1902)

82% 
(1777/2156)

88% 
(1874/2140)

.003a

.25

Communication About 
Medicine

Staff told you what 
new medicine was for
Staff describe poten-
tial side effects

72% 
(733/1021)

41% 
(414/999)

70% 
(618/879)

40% 
(345/858)

.48

.59

73% 
(957/1317)

42%  
(543/1286)

73% 
(1073/1470)

46% 
(663/1449)

.85

.06

79% 
(1050/1333)

53% 
(692/1315)

80% 
(1107/1392)

51% 
(700/1370)

.63

.43

Pain Management
Pain well controlled

Staff do everything 
they can to help

62% 
(744/1196)

77% 
(927/1199)

61% 
(562/927)

73% 
(671/925)

.46

.01

63% 
(895/1430)

76% 
(1093/1436)

62% 
(972/1574)

78% 
(1225/1576)

.64

.29

62% 
(854/1386)

80% 
(1108/1380)

62% 
(953/1542)

78% 
(1208/1542)

.92

.19

CPOE indicates computerized provider order entry; eMAR, electronic medication administration record; HCAHPS, Hospital Consumer Assessment of Healthcare Providers  
and Systems; PN electronic progress notes.
aSignificant at P = .005.
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ies may consider additional measures, such as Press Ganey surveys, 
which also provide valuable information to administrators at our in-
stitution. Additionally, although a pre-post design limits conclusions 
of causality, we provide evidence of a lacking synergistic relationship 
between 2 costly initiatives that needs to be investigated further.

CONCLUSIONS
Our results suggest that investment in health IT appears to have 
no impact on patient satisfaction, as measured by HCAHPS scores. 
Stakeholders should explore further opportunities for synergy as re-
sources continue to be directed toward these 2 expensive and im-
portant initiatives. 
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