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Abstract

Objective

Certified Electronic Health Records (EHR) have been shown to improve the health service

quality in some health settings, but there is scant evidence related to its adoption in psychiat-

ric hospitals. This paper aimed to examine the relationship between certified EHR adoption

and patient experience across psychiatric hospitals in the United States.

Methods

A cross-sectional study design compared the difference in patient experience measures

between psychiatric hospitals with and without certified EHR. Data were drawn from the

American Hospital Association (AHA) Annual Survey Database and Hospital Compare data-

sets. Eleven publicly reported measures for patient experience from the Consumer Assess-

ment of Healthcare Providers and Systems Hospital Survey (HCAHPS) were applied for

analysis. Independent relationship of certified EHR adoption and patient experience was

explored with multiple linear regression models adjusted for hospital organizational

characteristics.

Results

Positive associations were identified between certified EHR adoption and five patient per-

ception measures—“recommend hospital” (β = 0.66, 95% CI = [0.16,1.16]; t = 2.68, p =

0.010), “overall hospital rating” (β = 0.39, 95% CI = [0.03,0.75]; t = 2.11, p = 0.035), “dis-

charge information” (β = 0.45, 95% CI = [0.03,0.86]; t = 2.09, p = 0.037), “care transition”

(β = 0.44, 95% CI = [0.14, 0.75]; t = 2.84, p = 0.005), and “responsiveness of hospital staff”

(β = 0.47, 95% CI = [0.04, 0.90]; t = 2.13, p = 0.033).

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0234607 June 17, 2020 1 / 11

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: Hu X, Qu H, Houser SH, Ding J, Chen H,

Zhang X, et al. (2020) Exploring association

between certified EHRs adoption and patient

experience in U.S. psychiatric hospitals. PLoS ONE

15(6): e0234607. https://doi.org/10.1371/journal.

pone.0234607

Editor: Vincenzo De Luca, University of Toronto,

CANADA

Received: June 14, 2019

Accepted: May 31, 2020

Published: June 17, 2020

Copyright: © 2020 Hu et al. This is an open access

article distributed under the terms of the Creative

Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in

any medium, provided the original author and

source are credited.

Data Availability Statement: The data used in the

present analysis are from two primary sources:

American Hospital Associa-tion (AHA) Annual

Survey Database and Hospital Compare datasets.

All relevant data sets are cited within the paper.

Data can be publicly downloaded from the

HCAHPS and AHA Data Archive after user

registration and getting approval for dataset

access. AHA Annual Survey Database https://ams.

aha.org/eweb/DynamicPage.aspx?WebCode=

ProdDe262tailAdd&ivd_prc_prd_key=1e02290d-

23b0-411ab853-5cc9bcfbe6dd. Hospital Compare

https://doi.org/10.1371/journal.pone.0234607
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0234607&domain=pdf&date_stamp=2020-06-17
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0234607&domain=pdf&date_stamp=2020-06-17
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0234607&domain=pdf&date_stamp=2020-06-17
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0234607&domain=pdf&date_stamp=2020-06-17
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0234607&domain=pdf&date_stamp=2020-06-17
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0234607&domain=pdf&date_stamp=2020-06-17
https://doi.org/10.1371/journal.pone.0234607
https://doi.org/10.1371/journal.pone.0234607
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://ams.aha.org/eweb/DynamicPage.aspx?WebCode=ProdDe262tailAdd&amp;ivd_prc_prd_key=1e02290d-23b0-411ab853-5cc9bcfbe6dd
https://ams.aha.org/eweb/DynamicPage.aspx?WebCode=ProdDe262tailAdd&amp;ivd_prc_prd_key=1e02290d-23b0-411ab853-5cc9bcfbe6dd
https://ams.aha.org/eweb/DynamicPage.aspx?WebCode=ProdDe262tailAdd&amp;ivd_prc_prd_key=1e02290d-23b0-411ab853-5cc9bcfbe6dd
https://ams.aha.org/eweb/DynamicPage.aspx?WebCode=ProdDe262tailAdd&amp;ivd_prc_prd_key=1e02290d-23b0-411ab853-5cc9bcfbe6dd


Conclusion

Our results suggest the positive association between certified EHR adoption and patient

experience. More studies are needed to explore impacts of certified EHR adoption and

potential improvement in patient experience to quality of care.

Introduction

Enacted by Health Information Technology for Economic and Clinical Health (HITECH) Act

in 2009, Electronic Health Records (EHR) Incentive Programs have been launched to drive

nationwide EHR adoption and meaningful use of health information technology throughout

health care settings in the United States (U.S.). [1] An unprecedented progress has been made

in utilization of certified EHR in U.S. health settings and large numbers of studies have dem-

onstrated its substantial influences on the quality, safety, and efficiency of health services. [2–

4] However, psychiatric hospitals are ineligible for the financial incentive programs, and the

rate of EHR adoption is noticeably lower among psychiatric hospitals [5, 6] compared to other

hospitals. While more than 80 percent of general hospitals adopted EHR by 2015, only 15 per-

cent of psychiatric hospitals adopted at least a basic EHR system produced by different ven-

dors. [7] There might be multiple barriers impeding adoption of certified EHR, including

initial financial pressure of providers, narrative and non-structure feature of patient records,

confidentiality of psychiatric care and stigma of mental illness. [8, 9] Lag in certified EHR

adoption among psychiatric hospitals might not only limit quality improvement of psychiatric

care but also stymie efforts to achieve the targeted benefits, such as interoperability, across the

health care continuum. [6, 10] Therefore, it is necessary to identify the evidence to prove if cer-

tified EHR adoption has positive impacts to quality improvement and patient experience in

psychiatric hospitals, and also if health policymakers should expand the incentive programs to

psychiatric hospitals.

According to prior published studies conducted in psychiatric settings, positive impacts of

certified EHR utilization can be found on the therapeutic communications, [11, 12] hospital

readmission, [13] adverse drug events [14] and psychiatrist-patient relationship [15–17] as

well as other quality measures [18–20] based on psychiatric patient or practitioner level instead

of hospital level. A gap was identified with very limited literature in the relationship between

patient experience and certified EHR adoption in psychiatric care using nationally representa-

tive data.

As more emphasis is placed on the concept of patient-centered care, patient experience has

become the integral component to evaluate the health quality. Some studies have examined the

impact of the EHR adoption on the patient satisfaction in general health settings. [21, 22]

However, previous findings about such relationship are mixed. Some studies suggested that

EHR use could significantly improve patient experience [23–25] whereas other showed insig-

nificant [26–30] or even inverse associations. [31, 32] Additionally, most literature on the rela-

tionship between patient experience and EHR adoption were conducted in non-psychiatric

settings. [9, 22–28, 30] Due to the confidentiality and sensitive nature in psychiatric records,

and the special reliance on information for psychiatric diagnosis and treatment, the findings of

previous works in non-psychiatric hospitals may not apply equally to psychiatric hospitals.

[17]

The aim of this cross-sectional study is to examine the relationship between certified EHR

adoption and patient experience at hospital level in psychiatric care setting in the U.S. We
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hypothesized that certified EHR use would positively influence the patient experience across

psychiatric hospitals.

Methods

Data source and sample

This study was a cross-sectional, secondary analysis based on data from two primary databases

which were open and publicly available: American Hospital Association (AHA) Annual Survey

Database and the Centers for Medicare and Medicaid Services (CMS) Hospital Compare data-

sets. AHA Annual Survey Database provides the characteristics information for 6,251 hospi-

tals, including teaching status, bed size, metropolitan status, ownership, system membership

status, primary service classification, and length of stay. Hospital Compare datasets include

information on the patient experience from the Consumer Assessment of Healthcare Provid-

ers and Systems Hospital Survey (HCAHPS) conducted in 4,806 hospitals during the period

from April 1st 2016 to March 31st 2017. The HCAHPS survey is administered to a random

sample of adult patients across medical conditions between 48 hours and 6 weeks after dis-

charge. Hospital Compare datasets provide data on the adoption of certified EHR from the

Inpatient Psychiatric Facility Quality Reporting (IPFQR) Program in 2016, with data for 1,655

psychiatric hospitals.

Using the Medicare identification number issued by the Medicare Administrative Contrac-

tor’s (MAC) Provider Enrollment Department to a unique provider, data from different

sources were merged into a master dataset. For the purpose of better assess the reliable of hos-

pital performance from the HCAHPS survey, 649 hospitals that received fewer than 100

responses to HCAHPS surveys were excluded from the total 1,655 psychiatric hospitals in our

analysis. The final study sample included 1,006 psychiatric hospitals with total 1,101,140

unique patients involved as respondents to the HCAHPS surveys from those hospitals. Because

the information was anonymous and no personal information was collected, this study was

exempt from requirement for institutional review board approval.

Certified EHR adoption and cohorts

In IPFQR Program, there was a structural measure evaluating the degree to which hospitals

adopted certified EHR in health services. Hospitals were required to attest to one of three state-

ments that best represented hospital’s highest typical adoption of EHR: 1) Certified EHR tech-

nology (certified under the Office of the National Coordinator(ONC) for Health Information

Technology (HIT) Certification Program) is employed most commonly to exchange health

information at times of transitions in care; 2) Non-Certified EHR Technology (that is, not cer-

tified under the ONC HIT Certification Program) is used most commonly to transfer health

information at times of transitions in care; 3) Paper or Other Form (for example, email) is the

most common approach to conduct information exchange not involving the transfer of health

information using EHR technology at times of transitions in care. The psychiatric hospitals

choosing the first statement were included into observation group defined as hospitals with

Certified EHR, whereas those responding with the second or third statement were categorized

into a control group defined as hospitals with non-certified EHR. Only 20 hospitals using

“non-certified EHR” in our dataset, which we combined with those hospitals using “Paper or

Other Form” into the control group as “Paper-based/Non-Certified” (refers to without certi-

fied EHR).
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Outcome measures of patient experience

There were 11 publicly reported measures for patient experience in HCAHPS database: com-

munication with nurses, communication with doctors, responsiveness of hospital staff, pain

management, communication about medicines, discharge information, care transition, clean-

liness of hospital environment, quietness of hospital environment, overall hospital rating and

recommend the hospital. Each measure was constructed from an individual item or

composited based on two/three items on the HCAHPS survey which includes 25 items in total.

A 0–100 linear-scaled score (“Linear Score”) for each measure was calculated using a set of

algorithms based on the responses to the survey items. [33, 34] Details regarding the specifics

of how these measures were constructed and how the “Linear Score” were calculated are avail-

able online at www.hcahpsonline.org/en/hcahps-star-ratings/.

We hypothesize that there will be positive associations between certified EHR adoption and

those measures related to information communication: communication with nurses, commu-

nication with doctors, responsiveness of hospital staff, communication about medicines, dis-

charge information, care transition, overall hospital rating and recommend the hospital.

Hospital characteristics

All included hospitals were community hospitals, long-term hospitals, and acute care hospitals

that provided inpatient medical care. Hospitals affiliated to a certain health care system were

coded as “system affiliation” (“1”) and other hospitals coded as “non-system affiliation” (“0”).

Teaching status included non-teaching (“0”) and teaching (“1”) that combined major and

micro teaching hospitals defined in AHA. Hospital locations were divided into rural area (“0”)

and urban area (“1”). Bed-size was coded as small (< 200 beds, coded as “0”), medium (200–

400 beds, “1”), and large (> 400 beds, “2”). Hospital ownership was classified as government

(coded as “0”), non-profit (“1”), and for-profit (“2”).

Data analysis

Independent samples t-tests were employed to examine the statistic differences in patient expe-

rience between certified EHR adoption (coded as “1”) and paper-based/non-certified EHR

(coded as “0”). However, previous research have indicated that patient experience may poten-

tially be correlated to hospital characteristics including ownership, [35, 36] hospital location,

[36, 37] hospital bed size, [38, 39] and teaching status [40]. To determine independent associa-

tion between certified EHR adoption and outcome of patient perception, variables about hos-

pital characteristics were entered into a multiple linear regression model that also accounted

for significant correlations between variables. The regression model is given below/ was as

follows.

Patient experience = ƒ(certified EHR adoption, bed size, urban location, teaching status,

ownership, affiliation).

All p values were 2-tailed and p< 0.05 was considered statistically significant. Data analyses

were conducted using IBM SPSS statistical software program, version 24.0 (IBM SPSS, 2017).

Results

Hospital characteristics and certified EHR adoption

Hospital organizational characteristics, presented by certified EHR adoption status, are sum-

marized in Table 1. Of the 1,006 sampled psychiatric hospitals in the U.S., the majority were

affiliated with the healthcare systems (71.3%), located in urban area (77.8%), and belong to
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teaching hospitals (61.7%); slightly more than half (51.4%) were non-government & non-profit

entities. The majority (74.1%) had less than 400 beds.

Among the 1,006 hospitals, 564 (56.1%) have adopted certified EHR technology. There was

significant difference in ownership type (p = 0.043), teaching status (p = 0.001), system affilia-

tion (p = 0.011), bed-size (p<0.001), and location (p = 0.003) between hospitals with and with-

out certified EHR adoption.

Association of patient experience and certified EHR adoption

Among the 11 measures of patient experience, only two measures (“cleanliness” and “doctor

communication”) saw subtly but non-significantly lower scores in hospitals with certified

EHR, whereas all other measures scored slightly higher in univariate analyses. Hospitals with

certified EHR had significantly higher average scores in three measures of “recommend hospi-

tal” (Mean difference = 1.05; t = 4.0, p<0.001), “overall hospital rating’ (Mean difference = 0.46;

t = 2.5, p = 0.013), and “care transition” (Mean difference = 0.38; t = 3.1, p = 0.002) (Table 1).

In addition, Pearson’s correlation analysis showed associations between certified EHR adop-

tion and measures of patient experience including “care transition”, “discharge information”,

“responsiveness of hospital staff”, “overall hospital rating” and “recommendation” (Table 2).

Table 3 presents the results from multiple linear regression that test the association between

patient experience and certified EHR adoption. Controlled for hospital organizational

Table 1. Hospital characteristics by EHR status.

All (n = 1,006) Certified EHR (n = 564) Paper-based/Non-Certified EHR (n = 442) p-value

Dependent variables, Mean(SD) ##

Responsiveness of hospital staff 84.0(3.8) 84.0(3.6) 83.9(4.0) 0.561

Discharge information 86.7(3.4) 86.9(3.2) 86.5(3.6) 0.084

Care transition 80.7(2.5) 81.0(2.4) 80.4(2.6) 0.002

Overall hospital rating 88.1(2.9) 88.3(2.8) 87.8(3.0) 0.013

Recommend hospital 87.2(4.1) 87.7(4.1) 86.6(4.2) <0.001

Independent variables, N(%)#

Ownership� Government 157(21.5) 88(15.6) 69(15.7) 0.043

Non-profit 637(51.4) 374(66.3) 263(59.9)

For profit 209(27.1) 102(18.1) 107(24.4)

Teaching status No 385(38.3) 190(33.7) 195(44.1) 0.001

Yes 621(61.7) 374(66.3) 247(55.9)

System affiliation No 289(28.7) 144(25.5) 145(32.8) 0.011

Yes 717(71.3) 420(74.5) 297(67.2)

Location� Rural 223(22.2) 106(18.8) 117(26.7) 0.003

Urban 780(77.8) 458(81.2) 322(73.3)

Bed size� Small 415(41.4) 203(36.0) 212(48.3) <0.001

Medium 328(32.7) 184(32.6) 144(32.8)

Large 260(25.9) 177(31.4) 83(18.9)

Abbreviations: EHR, electronic health records.
# Pearson χ2 tests for categorical variables.
## Independent-samples t tests were conducted to compare the difference in means of measures for patient perception of interoperability.

� Missing values

Notes: Results related to 6 variables, including communication with nurses, communication with doctors, pain management, communication about medicines,

cleanliness of hospital environment and quietness of hospital environment, were not presented in this paper because no significant associations had been found between

them and certified EHR adoption.

https://doi.org/10.1371/journal.pone.0234607.t001
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characteristics, results from the linear regression analysis indicated that there was a significant

association between certified EHR adoption and five satisfaction measures: “discharge infor-

mation” (β = 0.45, 95% CI = [0.03,0.86]; t = 2.09, p = 0.037), “care transition” (β = 0.44, 95%

CI = [0.14, 0.75]; t = 2.84, p = 0.005), “responsiveness of hospital staff” (β = 0.47, 95% CI =

[0.04, 0.90]; t = 2.13, p = 0.033), “recommend hospital” (β = 0.66, 95% CI = [0.16,1.16];

Table 2. Correlations between Hospital characteristics and EHR status.

Care

transition

Discharge

information

Responsiveness of

hospital staff

Overall

hospital

rating

Recommendation 1 2 3 4 5 6 7

1 System

affiliation

-0.087� -0.049� -0.093� -0.029� -0.022�

2 Non-

profit

0.248�� 0.169�� 0.160�� 0.139�� 0.219�� -0.025

3 For-

profit

-0.319�� -0.149�� -0.161�� -0.175�� -0.272�� 0.286�� -0.677��

4 Urban -0.102�� -0.155�� -0.327�� -0.069� 0.088� 0.204�� 0.063� 0.026

5 Teaching

status

-0.016� -0.096�� -0.250�� -0.029� 0.127�� 0.073� 0.177�� -0.164�� 0.405��

6 200–400

beds

-0.031� -0.042� -0.093� -0.024� 0.019� 0.035 0.052 0.014 0.184�� 0.153��

7 >400

beds

0.019� -0.074� -0.219�� 0.039� 0.169�� 0.066� 0.066� -0.147�� 0.300�� 0.403�� -0.412��

8 Certified

EHR

0.100�� 0.054� 0.021� 0.078� 0.123�� 0.075� 0.066� -0.077� 0.094�� 0.103�� -0.002 0.141��

�P value<0.05

��P value<0.001

https://doi.org/10.1371/journal.pone.0234607.t002

Table 3. Regression results of patient experience measures.

Independent

variable

Care transition, Coef.

(95% CIs)

Discharge information,

Coef.(95% CIs)

Responsiveness of hospital staff,

Coef.(95% CIs)

Recommendation, Coef.

(95% CIs)

Overall hospital rating,

Coef.(95% CIs)

Certified EHR a 0.44�(0.14~0.75) 0.46�(0.03~0.86) 0.47�(0.03~0.86) 0.66�(0.16~1.16) 0.39�(0.03~0.75)

System affiliation b 0.04(-0.33~0.40) 0.00(-0.50~-0.50) 0.04(-0.50~0.50) 0.16(-0.43~0.75) 0.15(-0.28~0.58)

Location-urban c -0.56�(-0.98~-0.14) -0.97��(-1.55~-0.40) -1.94��(-1.55~-0.40) 0.24(-0.45~0.93) -0.53�(-1.03~-0.03)

Teaching status d -0.25(-0.63~0.12) -0.42(-0.93~0.10) -0.90��(-0.93~0.10) -0.07(-0.69~0.54) -0.42(-0.87~0.03)

Bedsize-middle e -0.03(-0.42~0.37) -0.31(-0.84~0.23) -0.97��(-0.84~0.23) 0.68�(0.04~1.32) 0.17(-0.30~0.63)

Bedsize-large f 0.04(-0.42~0.50) -0.46(-1.09~0.17) -1.65��(-1.09~0.17) 1.41��(0.66~2.17) 0.44(-0.11~0.99)

Ownership-non-

profit g
0.40(-0.38~0.83) 1.06��(0.46~1.66) 1.10��(0.46~1.66) 0.47(-0.24~1.19) 0.30(-0.22~0.82)

Ownership-profit
h

-1.68��(-2.23~-1.14) -0.48(-1.23~0.27) -0.95�(-1.23~0.27) -2.19��(-3.1~-1.29) -1.03�(-1.68~-0.38)

R2 0.12 0.07 0.19 0.11 0.05

�P value<0.05

��P value<0.001

a: reference group is Paper-based/Non-Certified EHR

b: reference group is Non- system affiliation

c: reference group is Location-rural

d: reference group is Non- teaching status

e, f: reference group is Bedsize-small

g, h: reference group is Ownership-government.

https://doi.org/10.1371/journal.pone.0234607.t003
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t = 2.68, p = 0.010), and “overall hospital rating” (β = 0.39, 95% CI = [0.03,0.75]; t = 2.11,

p = 0.035). These results almost remained consistent with those from univariate analysis.

The adjusted R2 values in all the five regression models indicated that those regression mod-

els had explained 4% to 22% of variance in each patient experience measure respectively

(Table 3). In multivariate analysis, all multiple linear regression models had significant F tests,

indicating the overall significance of the models.

Discussion

There is widespread agreement that the certified EHR is a lever to the care quality among hos-

pitals which theoretically is helpful to improve service process and result in better patient expe-

rience. [9, 41] Empirical evidence is needed to testify about the implications of certified EHR

use on the patient experience in psychiatric hospitals. This study sought to explore association

between certified EHR adoption and patient experience in U.S. psychiatric hospitals by assess-

ing the disparities in patient perception between psychiatric hospitals with and without certi-

fied EHR. Results in this study revealed that certified EHR adoption is positively and

significantly associated with several categories of patient experience elements.

Our results reveal that a higher level of patient satisfaction with care transition was found in

psychiatric hospitals which have adopted of certified EHRs. According to the HCAHPS survey,

highly scored satisfaction with care transition means that patients could understand better

about their care when leaving hospitals, such as clearly understanding the purpose for taking

each of their medications and their own responsibilities for managing their health. The imple-

mentation of certified EHR could lead to improvements in care information availability for

patients and/or their families, [19, 42] which may be beneficial and helpful for patients to bet-

ter manage their care. Certified EHR may also help mental health providers take patients’ pref-

erences (and those of their families or caregivers) into account in deciding what patients’

health care needs would be when patients were discharged [25]. In addition, certified EHR

advance the data interoperability and promote sharing of information among providers,

which potentially improve service coordination across different settings. [8]

We also identified positive relationships between patient satisfaction with discharge infor-

mation in hospitals adopting certified EHR. Compared to the information provided in a paper

format, certified EHR adoption proved to be a more accurate, accessible and safer form of

communication between patients and providers. It is critical for psychiatric patients and their

families/caregivers to receive information about their health conditions and patient’s care plan

at the discharge. Safety features of certified EHR, such as storability of data and spell check,

may provide patients with easier access to the correct health information after discharge. [25]

In contrast, patients may be likely to be worried about illegibility of handwriting and reading

information correctly in paper health records. [25, 43, 44] Also, EHR systems can provide easy

and quick access to patients’ data, such as test results and billings for multiple services and

strategies, which is useful to improve availability of discharge information for patients.

Our study results showed that certified EHR adoption is positively related to the patient

perception of the responsiveness of hospital staff. On the one hand, staff may be free from the

manual task with digital technology and have more time for the attention to patient progress

and subsequent problem solving; [45] on the other hand, certified EHR may assist mental

health practitioners timely tracking the patient situation and behavior changes, manage risk

with incident notification, and automatically remind staff of the upcoming events in the care

plan [9]. All the efficient interaction between patients and mental health practitioners could

potentially reduce their waiting time for services and thus improve their patient experience

with responsiveness.
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Furthermore, hospitals with certified EHR embraced higher overall patient experience and

were more likely to be recommended by patients to their friends and family members. These

two comprehensive measures, “recommend hospital” and “overall hospital rating”, were more

robust to totally demonstrate the positive effect of certified EHR on the patient satisfaction

than those individual measures above which showed consistent positive results.

Despite of results mentioned above, patient experience with interpersonal care, including

doctor and nurse communication were not found significant difference between with and with-

out certified EHR. These results were consistent with previous works that there was no relation-

ship between EHR adoption and patient perceptions about patient-doctor communication. [30,

46, 47] Some prior relevant work even found that patient-doctor communication may be nega-

tively impacted by EHR adoption, possibly due to less experience and comfort of mental health

practitioners incorporating EHR technology into patient care, [25, 31, 48] as well as distraction

to patients and reduction in eye-contact. [32] Those neutral or negative results remind that

interpersonal care should be a focus to reduce the unexpected adverse effects of certified EHR

adoption in psychiatric hospitals [49] as communication skills and psychodynamic interpreta-

tions are arguably more highlighted in psychiatric hospitals than in non-psychiatric settings.

In all, positive findings in this paper should lessen the concerns of psychiatric hospitals over

potentially patient dissatisfaction because of adoption of certified EHR. To our knowledge, this is

the first study that provides empirical evidence at hospital level using national data to support that

policy makers should advocate incentive programs in psychiatric hospitals. Federal and state govern-

ments should expand the incentive program to psychiatric providers for the certified EHR adoption

and sponsor to update certified EHR to meet the requirements of psychiatric privacy laws. [50, 51]

There are limitations to our study that should be noticed. First, we excluded hospitals with

missing values in key variables when merging the data from different data sources. This may

create selection bias. There may also be selection bias in patients that chose to respond to the

HCAHPS survey. [52] Second, as an observational study, it cannot identify the causal mecha-

nisms underlying the relationships between patient perceptions and certified EHR adoption,

although we adjusted for several potential confounders (e.g., teaching status, location, owner-

ship). In addition, our findings may not be generalizable to non-psychiatric hospitals or outpa-

tient settings. Finally, analysis of this study at hospital level did not consider patient

demographic characteristics which were not available from the original data but may poten-

tially inform patient experience and bring about bias.

Further study should apply longitudinal national data to testify about the causal association

between certified EHR and patient experience, with considering more potential confounders

like patient characteristics. Also, intrinsic mechanism should be examined to explain how cer-

tified EHR adoption is able to improve overall patient evaluation in psychiatric hospitals.

Summary

In conclusion, we found marked variation in patient experience between hospitals with and

without certified EHR across U.S. psychiatric hospitals. Psychiatric hospitals with certified

EHR are more likely to get higher level of patient experience. While results of this study do not

imply causality between patient experience and certified EHR adoption, they suggest the posi-

tive association between certified EHR adoption and patient experience.
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