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Article history: Purpose: Patient satisfaction is increasingly recognized as an important component of qual-
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Accepted 26 December 2012 Methods: The database of PubMed was searched from inception through May 2010, using
the MeSH terms “Medical Informatics” and “Patient Satisfaction”. We included all original

Keywords: interventional studies regardless of their study design that were published in English and

Review were evaluating HIT impact on patient satisfaction. Studies were categorized by technology

Patient satisfaction type according to the American Medical Informatics Association framework and by study

Medical informatics design. The major outcome of interest was the HIT impact on patient satisfaction.

Quality of care Results: Of 1293 citations reviewed, 56 studies met our inclusion criteria. Design of these

studies included mostly randomized controlled trials (RCTs) (n=20, 36%), cross-sectional
surveys (n=17, 30%), and a pre and post studies (n=14, 25%). Overall, 54% (n=30) of the
studies demonstrated a positive effect of HIT on patient satisfaction, 34% (n=19) failed to
show any effect, 11% (n=6) had inconclusive results, and 2% (n=1) revealed a negative effect.
Of the 20 RCTs, 40% (n = 8) showed a positive effect of HIT on patient satisfaction, 50% (n = 10)
failed to show any effect, and 10% (2) had inconclusive results.
Conclusions: Analysis suggested that while there is some evidence that HIT improves patient
satisfaction, studies in this literature review, and in particularly RCTs, were not consistent
in their findings. Although HIT may be a promising tool to improve patient satisfaction,
more well-designed research studies are needed in order to get a better understanding of
this domain and accordingly find new opportunities to improve quality of care.
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- medical informatics affects the overall patients satisfaction

1. Introduction

Patient-centered outcomes are increasingly valued when
measuring the effectiveness of health care delivery. Accord-
ingly, patient-centered outcomes and patient satisfaction
have gained importance in addition to more traditional clinical
quality measures, and are now considered one of the six key
dimensions of high-quality health care system by the Insti-
tute of Medicine [1-3]. Moreover, recent research has indicated
that higher patient satisfaction is associated with improved
clinical guideline adherence, lower inpatient mortality rate in
addition to the fact that patients are considered good discrim-
inators of the type of care they receive [4]. Since much of the
patient satisfaction data reflect quality of care, the domains of
patient satisfaction are receiving close attention from payers,
providers, consumers, employers, and accrediting organiza-
tions.

Medical informatics has grown as a discipline over the past
decade in parallel with the increased use of health information
technology (HIT). An abundance of advances have occurred in
this field with vast numbers of new technologies being used
in all aspects of health care research and practice [5]. Due to
these advances, tremendous amounts of medical informat-
ics research data are being generated. Many of those studies
obtain information on the efficacy, cost, safety and of course
the impact of HIT on quality of care [6-11].

In many ways, the importance of medical informatics
technology stems from one significant challenge, to improve
and maximize the quality of care. In view of the significant
association of patient satisfaction with quality of care, it is
important that original research studies evaluate the impact
of medical informatics technologies on patient satisfaction.
However, despite the growing evidence base on medical
informatics research in general, and in evaluating patients
perceptions towards specific aspects of the HIT systems in
particular (e.g., usability, confidentiality, patient-physician
communication), there is limited information on how

from the care they received. To address this issue, we con-
ducted a literature review to explore how medical informatics
technologies impact patient satisfaction and to determine
where future research endeavors in this field might best be
directed.

2. Methods
2.1.  Data sources and search strategy

A comprehensive literature search was performed using the
PubMed database from its inception to May 2010. Our search
strategy was specific to this database and included the Med-
ical Subject Headings (MeSH) term “Patient Satisfaction” in
conjunction with the MeSH term “Medical Informatics”.

The primary aim of this review was to provide a focused
assessment of the current literature describing the impact of
the use of medical informatics on overall patient satisfaction.
In order to focus on our primary aim, we chose to exclude
other related terms such as patient expectations, patient
acceptance, consumer/customer satisfaction and patient
complaints. A major challenge in delineating this research
agenda was choosing from the many existing definitions
of medical informatics and patient satisfaction. In defining
medical informatics we decided to use the American Medical
Informatics Association (AMIA) definition, as this definition
also provided our framework for categorizing the informatics
research papers. Thus, medical informatics was defined as:
“The discipline that studies and applies information manage-
ment and science in the context of biomedicine and health.”
Furthermore, we chose to use the description of the MeSH
term, patient satisfaction, included in PubMed as this was
the database used to implement our search strategy. Thus,
patient satisfaction was described as: “The degree to which
the individual regards the health care service or product or
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Patient Satisfaction
MeSH (n = 43,430)

Medical Informatics
MeSH (n = 230,636)

Medical Informatics
AND Patient Satisfaction
(n=1,293)
Excluded-Not meeting
inclusion criteria
(n=1,237)

Included

(n =56)

Fig. 1 - Search flow for Patient Satisfaction and Medical
Informatics literature.

manner in which it is delivered by the provider as useful,
effective or beneficial.”

2.2. Study selection

Three reviewers (RR, PMH and EG) individually examined all
titles and abstracts. Articles were selected according to the
following inclusion criteria:

1) Original interventional studies;

2) Studies that evaluate the impact of medical informatics
technology on overall patient satisfaction;

3) Studies meeting the AMIA definition of Medical Informatics
and the description of the MeSH term Patient Satisfaction
in PubMed,

4) Articles written in the English.

Following the reviewers individual examination, the
selected articles were re-examined for redundancy by the
three reviewers together (RR, PMH and EG) and dupli-
cate results were removed. Uncertainties or disagreements
between the three reviewers were resolved by consensus dis-
cussion among all seven reviewers (RR, JD, PMH, EG, MAL, EZ,
DW).

Systematic reviews sometimes limit their selection of
papers to RCTs as the highest level of evidence [12]. However,
due to the paucity of RCT level evidence in this field we chose
to retrieve all original interventional studies that addressed
the research question, regardless of study design.

2.3. Literature selection overview

A search of the PubMed database retrieved 230,636 articles
for Medical Informatics (MeSH) and 43,430 articles for Patient
Satisfaction (MeSH). Using Medical Informatics and Patient
Satisfaction terms in conjunction decreased this list to 1293
results. During the screening process we rejected 1237 arti-
cles which did not meet our inclusion criteria and included 56
articles in the final analysis (Fig. 1).

2.4.  Data analysis
The 56 publications meeting the inclusion criteria were

obtained as full text articles and all were assessed and ana-
lyzed by the seven reviewers independently. Many potential

Table 1 - Categories of informatics research (AMIA).

Applied informatics - real world solutions for real world problems

A. Advanced technology and application infrastructure

1. Data standards and enterprise data exchange

2. System security and assurance of privacy

3. Human factors, usability, and human-computer
interaction

4. Wireless applications and handheld devices

5. High-performance and large-scale computing

6. Applications of new devices and emerging hardware
technologies

B. Evaluation, outcomes and management issues
1. Organizational issues and enterprise integration
2. System implementation and management issues
3. Health services research: health care outcomes and
quality

C. Information, systems and knowledge resources for
defined application areas
1. Care of the patient
a. Electronic medical records
b. Computer-based order entry
c. Clinical decision support, reference information,
decision rules, and guidelines
d. Workflow and process improvement systems
e. Nursing care systems
f. Ambulatory care and emergency medicine
g. Telemedicine and clinical communication
h. Patient self-care, and patient-provider interaction
i. Disease management
. Care of populations
a. Disease surveillance
b. Regional databases and registries
c. Bioterrorism surveillance and emergency response
d. Data warehouses and enterprise databases
Enhancements for education and science
a. Consumer health information
b. Education, research and administrative support
systems
c. Library applications
4. Bioinformatics and computational biology
a. Genomics
b. Proteomics
c. Studies linking the genotype and phenotype
d. Determination of biomolecular structure
e. Biological structure and morphology
f. Neuroinformatics
g. Stimulation of biological systems

N

o

AMIA framework (the table) obtained from Ref. [5].

methods exist to categorize research studies in the field of
medical informatics; we chose to use a framework developed
by AMIA which categorizes informatics research according to
real world solutions for real world problems (Table 1). Each
study was assigned to a category from this framework that
represents a different ongoing area of inquiry with potential
challenges and opportunities for medical informatics research
and application [5]. The framework allowed us to describe and
differentiate various technologies and applications that were
mentioned in the papers by formal categories of informatics
research. In cases where more than one category could be
assigned to a specific technology, we assigned the paper to
the category which best described the main application of the
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Table 2 - Summary of studies dealing with advanced technology and application infrastructure.

AMIA major AMIA Sub-category title Study design Patient satisfaction Patient satisfaction
category sub-category major/minor outcome
An=5] A3 [n=4] Human factors, usability, RCT [15] Major [15,16] Improved [14]

and human-computer Pre-Post Minor [13,14] Negative

interaction [13,14] effect [13]

Survey [16] Unchanged
[15,16]
A4 [n=1] Wireless applications and RCT [17] Minor [17] Improved [17]

handheld devices

For more information on AMIA categories refer to Table 1. [n]=number of papers in particular category.

medical informatics technology. We achieved final classifica-
tion of the studies by consensus agreement.

The studies were also classified according to their design
(RCT, non-randomized controlled trials, pre-post, cross-
sectional and survey) and divided into “minor” or “major”
groups. Articles classified as “major” had patient satisfaction
as a primary outcome measure when evaluating the technol-
ogy, whereas articles were considered “minor” for this review
if the technology evaluated had several different outcome
measures, where one of them was patient satisfaction. In
addition, the papers were divided according to the impact of
the technology on the overall patient satisfaction (improve,
mixed, unchanged, negative effect). We reported improve-
ment in patient satisfaction when a statistically significant
difference between the intervention group and the control
group was found (P value <0.05). Finally, we described specif-
ically in greater detail the RCT studies in the appendix. The
appendix includes information about the author, year of pub-
lication, study participants, target audience, the intervention,
primary outcome, type of satisfaction measurement tool as
well as key results and conclusion.

3. Results

Of the 56 original interventional studies that met the inclusion
criteria, 20 were designed as RCT studies, 17 survey, 14 pre and
post, 4 non-randomized and 1 cross sectional study. Twenty-
seven papers (48%) were classified as major and 29 (52%) as
minor. Thirty studies (54%) demonstrated a positive effect of
technology on patient satisfaction, 19 (34%) failed to show any
effect, 6 (11%) had inconclusive results, and only 1 paper (2%)
revealed a negative effect on patient satisfaction.

All 56 papers were classified and assigned by category
according to the AMIA framework. The classifications of the
papers by categories are described below.

3.1. AMIA category A: advanced technology and
application infrastructure

There were five papers in category A (Table 2). Four papers
[13-16] were classified as sub-category A3 “human factors,
usability, and human-computer interaction” and one paper
[17] as sub-category A4 “Wireless applications and handheld
devices”. Only one paper out of the four in sub-category A3
was designed as an RCT study. This study, which dealt with
introducing computerized patient records in primary care

clinics, showed no effect on patient satisfaction [15]. The paper
that was classified as sub-category A4 and was also designed
as an RCT study, evaluated the personal digital assistant sys-
tem [17]. This technology which was used by residents and
attending physicians in the emergency department led to an
improvement in patient satisfaction. Of the sub-category A3
studies, one evaluated the effect of point of care technology
on the quality of patient care and showed a negative effect on
patient satisfaction [13].

3.2.  AMIA category C: information, systems and
knowledge resources for defined application areas

The majority of the papers (51 papers) were classified as cat-
egory C. Fifty papers as sub-category C1 “Care of the patient”
and one paper as sub-category C3 “Enhancements for educa-
tion and science” (Table 3).

3.2.1. Sub-category C1

Fifty papers were classified as C1 and focused on the care of
the patient. Examples of technologies assessed include elec-
tronic medical records, computer physician order entry, an
automated test results management system, electronic sys-
tems for medication compatibility and telemedicine.

The papers split equally in terms of the classification to
major and minor patient satisfaction outcome measurement.
In general, the majority of the studies in this category reported
a positive effect on patient satisfaction. Twenty-eight papers
(56%) showed an improvement in patient satisfaction, 17 (34%)
did not reveal any effect and 5 (10%) had an inconclusive effect
(mixed result).

C1 was further divided into eight sub-groups (a-i). Eight
papers [18-25] described different systems designed for elec-
tronic medical records (sub-category Cla). The papers showed
various different effects on patient satisfaction. Only one
paper out of the eight in sub-category Cla was designed
as an RCT study [18]. This study evaluated the impact of a
physician test result management tool with imbedded patient
notification functions in a primary care setting and found an
improvement in patient satisfaction.

In sub-category C1b, only one paper [26] discussed
computer physician order entry and electronic prescribing
systems. The paper found an improvement in patient satis-
faction, which was a major outcome of the study.

A decision support application for patients with early-stage
breast cancer, computerized patient-specific guidelines for
management of common mental disorders in primary care
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Table 3 - Summary of studies dealing with information, systems and knowledge resources.

AMIA categories of information research

Study design

Patient satisfaction
major/minor

Patient satisfaction
outcome

Care of the patient (AMIA category C1) [n=50] and enhancements for education and science (AMIA category C3) [n=1]

a[n=38] Electronic medical records RCT [18]
Pre-Post [19-21]
Cross-sectional [22]
c1 Survey [23-25]
[n=50] b[n=1] Computer physician order Survey [26]
entry, electronic prescribing
system
c[n=13] Clinical decision support, RCT [27-33]
reference information, Pre-Post [34-38]
decision rules, and Survey [39]
guidelines
d[n=5] Workflow and process Non-Randomized [40]
improvements systems Pre-Post [41,42]
Survey [43,44]
e[n=3] Nursing care systems Non-Randomized [45]
Pre-Post [46]
Survey [47]
g[n=7] Telemedicine and clinical RCT [48]
communication Non-Randomized
[49,50]
Survey [51-54]
h[n=11] Patient self-care, and RCT [55-61]
patient-provider Survey [62-65]
interaction
in=2] Disease management RCT [66]
Pre-Post [67]
C3[n=1] a[n=1] Consumer health RCT [68]

Major [18-20,22-24]
Minor [21,25]

Major [26]

Major [27,29,32,37,39]
Minor [28,30,31,33-36,38]

Minor [40-44]

Major [45-47]

Major [48,49,53,54]
Minor [50-52]

Major [55,58,62-64]
Minor [56,57,59-61,65]

Major [66,67]

Minor [68]

Improved [18,20,22,23,25]
Mixed [24]
Unchanged [19,21]

Improved [26]

Improved [32,33,35-39]
Mixed [27]
Unchanged [28-31,34]

Improved [41,42]
Unchanged [40,43,44]

Improved [45,47]
Unchanged [46]

Improved [48,49,51-53]
Mixed [54]
Unchanged [50]

Improved [58,59,64,65]
Mixed [62,63]
Unchanged [55-57,60,61]
Mixed [67]

Unchanged [66]

Mixed [68]

information

For more information on AMIA categories refer to Table 1. [n] =number of papers in particular category.

and computerized decision support for oral anticoagulation
management were three interesting examples out of 13 papers
[27-39] that addressed issues relating to clinical decision sup-
port and guidelines (sub-category Clc). The papers showed
various effects on patient satisfaction. Of the seven papers
designed as RCT studies, two showed a positive effect on
patient satisfaction, four found no effect and one had mixed
results.

There were five papers [40-44] on workflow and pro-
cess improvement systems (sub-category C1d). These studies
described interventions such as a clinical information system
to direct and monitor physician and hospital practice, elec-
tronic system for medication reconciliation and improving
clinical information flows between providers. These papers
showed various effects on patient satisfaction. Three papers
[45-47] reported on nursing care systems (sub-category Cle).
Two papers out of the three demonstrated an improvement in
patient satisfaction as a major outcome of the study.

In sub-category Clg, seven papers [48-54], discussed
telemedicine and clinical communication systems. The
majority of papers (five papers) showed an improvement in
patient satisfaction levels. Only one paper out of the seven
was designed as an RCT study. The study which evaluated a
telephone-based anticoagulation service showed an improve-
ment in patient satisfaction as a major outcome of the study.

A patient decision aid for colorectal cancer screening and
computer-assisted intervention for diabetic patients were two

examples out of 11 papers [55-65] that addressed issues
relating to patient self care, and patient-provider interaction
(sub-category C1h). The papers presented various different
effects on patient satisfaction. Out of the seven papers that
were designed as RCT studies, two showed an improvement
in patient satisfaction and five found no effect. The two
papers [66,67] that dealt with disease management systems
(sub-category C1i), also showed different effects on patient
satisfaction. One had a mixed effect while the other, an RCT
study, found no effect.

3.2.2. Sub-category C3

Only one paper [68] was classified as sub-category C3a,
which focused specifically on consumer health information.
In this RCT study the authors compared the effectiveness of a
computer-based decision aid with standard genetic counsel-
ing for educating women about breast cancer genetic testing.
Final analysis showed a mixed effect on patient satisfaction.

3.3.  Analysis of randomized control studies

Overall, there were 20 RCTs that looked at the impact of the
implementation of medical informatics on patient’s satisfac-
tion (Appendix A). The mean sample size was 331 patients
(range 60-1006). The interventions were heterogeneous, but
all were performed in the outpatient setting. About half
(9/20) had patient satisfaction as a major outcome. While all
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studies looked primarily at patients’ satisfaction, only one
study reported both providers’ and patients’ satisfaction [56].
Nine RCTs focused on providers’ oriented medical informatics
and 11 on patients’ oriented medical informatics. Overall, 7 of
the 20 (43.5%) RCTs showed statistically significant improve-
ment in patients’ satisfaction. Among the providers’ oriented
medical informatics and patients’ oriented medical infor-
matics, this proportion was 33.3% (3/9) and 36.4% (4/11),
respectively.

4, Discussion

This systematic review demonstrated an inconsistent impact
of medical informatics on patient satisfaction. While 56 orig-
inal studies were found to measure patient satisfaction as an
outcome for information technology intervention, it was the
primary outcome in only about half of them. Moreover, only
20 studies were RCTs. Of these, 7 showed a statistically sig-
nificant improvement in patient satisfaction, 11 did not reveal
any significant effect and 2 had mixed results. Thus, while
there is a trend towards positive impact among the trials as
well as the non-randomized studies, the results vary by situ-
ation, and more evaluation including randomized studies in
particular would be helpful.

Furthermore, the review clearly highlights that a vast
majority of the research published (89%) dealt with medical
informatics research related to care of the patient. Within this
category there were 13 papers investigating clinical decision
support system and 11 papers evaluating patient self care,
and patient-provider interaction. These two sub-categories
had also the biggest number of RCTs, seven in each. It may
be argued that the reason for this might be that information
technology, at present, is mainly used to focus on clinical deci-
sion support system as it offers opportunities for improved
efficiency, quality of care and high economic potential [69].

In addition, we identified a notable absence of studies
reporting the impact of other sub-categories of medical infor-
matics systems on patient satisfaction, such as electronic
medical records, nursing care systems and telemedicine. Our
findings suggest that although the effect of information tech-
nology on patient satisfaction varies in all the sub-categories,
some types have a more positive impact on patient satisfac-
tion than others.

It is not clear however, what impact these important and
growing areas of HIT have on patient satisfaction. With the
growing interest and public awareness of EMRs, and taking
into account the substantial focus and investment the Obama
administration is placing on this and HIT in general, we are
hopeful that in the next few years there may be a plethora of
studies looking at the effect of these applications on patient
satisfaction among other health outcomes. The growing need
to prove the value of EMRs and other electronic health systems
would hopefully lead to more research and better understand-
ing of how to best improve patient satisfaction among other
health outcomes through the use of information technology.

Finally, the fact that only 56 papers met our inclusion
criteria with only 20 RCTs, and that only 9 of them had
patient satisfaction as major outcome, suggest a need to
increase the importance of patient satisfaction as indicator

and component of quality in medical informatics. Conse-
quently, we believe that the sparse number of well designed
research studies that evaluate the impact of medical infor-
matics systems on patient satisfaction could be interpreted
as a lack of researcher’s awareness towards the importance of
incorporating patient’s perspectives into care delivery. While
patient satisfaction might be considered to be a “soft” out-
come as opposed to other “hard” health care outcomes, it
cannot be overlooked by health care researchers and admin-
istrators. Consistent with our findings, previous literature
has demonstrated that patients’ perceptions and judgment
of healthcare services are essential in quality of care moni-
toring and improvement [1-3,70-71]. We therefore, think that
researchers should incorporate patient satisfaction as one of
their primary outcome when evaluating medical informatics
systems.

Lastly, our findings might have also policy implications.
Considering the fact that patient satisfaction has become a
high priority on the national agenda [3] and has received
increasing public attention [3,72], health organizations in
general and academic institutions in particular should con-
sider approaches that offer researchers and administrators
incentives to become more patient-oriented, and use patient
satisfaction measurement tools to assess medical informatics
systems.

This review has several notable limitations. The first is the
quality of the study designs that were included. Systematic
reviews often limit their selection of papers to RCTs, but there
were so few of these that we felt compelled to retrieve all
original interventional studies that addressed the research
question. This allowed a broad assessment of the impact
that medical informatics currently has on patient satisfac-
tion. In addition, despite our intensive efforts we may not
have identified all relevant studies as some may not be avail-
able in the PubMed database. Moreover, consistent with the
manuscript’s aim, we decided, to use only the MeSH term
‘Medical Informatics’ and exclude other related terms such
as ‘Health Information Technology’. Although we believe that
by using the term ‘Medical Informatics’ the review includes
the majority of the relevant studies, we are aware that we
may not have identified all relevant studies. It was also beyond
the scope of this review to include search terms such as con-
sumer/customer satisfaction and patient acceptance which
might have led us to miss some relevant studies. However, the
primary aim of our review was to provide a focused assess-
ment of studies that evaluated patient satisfaction with the
use of medical informatics systems in healthcare. Finally, the
medical informatics studies were assigned a category based
on the AMIA framework. However, in some papers, more than
one category could be assigned. In this situation, we assigned
the paper to the category which best described the main appli-
cation of the medical informatics system. We are also aware
that by using the AMIA framework, a USA-based categoriza-
tion of medical informatics, we may limit the generalizability
of the study’s results outside the USA.

In conclusion, we found that despite the increase in use of
medical informatics systems and the growing importance of
patient satisfaction as a quality outcome, there is an absence
of well-designed research studies that evaluate the impact of
medical informatics systems on patient satisfaction. While
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Summary points
What was already known on the topic

e Health information technology has established itself
as a critical tool to improve health care quality and
safety in the last decade.

o Patient satisfaction is increasingly recognized as an
important component of quality and as an important
outcome measure for clinical trials that assess the
impact of health care applications.

What this study has added to our knowledge

o There is a relative paucity of highly scientific designed
research that has measured the impact of health infor-
mation technology on patient satisfaction.

o Despite being a promising tool to increase patient
satisfaction, health information technologies did not
show a clear evidence of positive impact on patient
satisfaction in this literature review.

e More well designed research studies are needed in
order to get a better understanding of the impact of
health information technology on patient satisfaction.

there is some evidence that medical informatics improve
patient satisfaction, the RCTs studies were not consistent
in their findings. Although this review sheds some light on
this area, clearly, more well designed research studies are
needed in order to get a better understanding of this domain
and accordingly find new opportunities to improve quality of
care.
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Appendix A. Description of randomized control trials.

Results/conclusions

Satisfaction

Intervention Primary outcome Satisfaction

Target audience

Participants

Author, year

measure-

reported as

major
outcome vs.

ment
tool

minor
outcome

Provider oriented medical informatics

No significant difference

in global patient
satisfaction (P

Major Questionnaire

Patient satisfaction

Use of computers in the
examination room by

the physicians vs.

Outpatients

60

Solomon, 1995

when physician uses a

0.77).

computer compared to
physician taking notes.

pen-and-pencil
note-taking.
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Appendix A (Continued )

Author, year Participants  Target audience Intervention Primary outcome Satisfaction Satisfaction Results/conclusions
reported as measure-
major ment
outcome vs. tool
minor
outcome
Rudkin, 2006 312 Patients in Use of digital assistant Patient acceptance of Minor Questionnaire  Fifty percent reported more
emergency with drug database and  personal digital confidence in their
department clinical references by assistant. emergency medicine
the physicians vs. texts. residents and emergency
medicine attendings with a
personal digital assistant,
while 5% reported less
confidence.
Matheny, 2007 570 Primary care Automated test result Patient satisfaction in Major Telephone Intervention significantly
outpatients notification system to overall test result interview increased patient
patient vs. manually communication. satisfaction with test results
tracked status orders communication [OR 2.35
and results by the (95% CI, 1.05 to 5.25)].
physicians.
Kinney, 2003 1006 Clients in public 2 innovative Client needs and Major Telephone For “client needs met”
community computer-assisted, clients’ satisfaction. survey NTP-only group was slightly,

based, long-term
care programs

client-centered quality
improvement strategies
vs. usual care.
Normative Treatment
Planning (NTP) program,
assesses needs,
prescribes services, and
evaluates outcomes.
The second strategy, the
Client Feedback System
(CFS) program, provides
service vendors with
feedback on client
perceptions of services.

but significantly (P <0.05),
better than the control
group, whereas the other
intervention groups showed
no significant difference
from the control group. For
“client satisfaction,” both the
NTP-only group and the
CFS-only group were slightly,
but significantly, better than
usual care, whereas the
combination group showed
no significant difference.
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Patients in two
military practices

Apkon, 2005 721

Tierney, 2005 706 Primary care
patients with
asthma or chronic
obstructive
pulmonary

disease

Whelan, 2003 176 Cancer patients

Computerized decision
support information
technology tool that
help caregivers close
gaps between
knowledge and
performance vs. no
exposure to this
decision-support tool.

Care suggestions
concerning drugs and
monitoring delivered to
the physicians and
pharmacists when
writing orders or filling
prescriptions using
computer workstations.
Four groups of patients:
physician intervention,
pharmacist
intervention, both
interventions, and
controls.

Aid called the “Decision
Board” to help clinicians
inform patients with
lymph node-negative
breast cancer of the
risks and benefits of
adjuvant chemotherapy
vs. medical consultation
alone.

Quality of care, based Minor Survey
on the total percentage

of any of 24 health care

quality process

measures. Overall

proportion of

opportunities fulfilled in

each study group within

60 days of the index

visit.

Adherence to the Major Patients’
guidelines and clinical electronic
activity, health-related medical
quality of life, records or
medication adherence, telephone

and satisfaction with questionnaires
care.

Patient knowledge and Major Questionnaire
satisfaction.

No difference in the
proportion of opportunities
fulfilled (33.9% vs. 30.7%;
P=0.12). Similar response
rates between the Coupler
and usual-care groups (83.4%
vs. 82.0%). There were no
significant differences in
patient satisfaction survey
results in any domains of
satisfaction.

No differences between
groups in adherence to the
care suggestions, generic or
condition-specific quality of
life, satisfaction with
physicians or pharmacists,
medication compliance,
emergency department
visits, or hospitalizations.

Patients in the Decision
Board arm were better
informed about breast
cancer and adjuvant
chemotherapy than patients
in the control arm (mean
knowledge score=80.2 [on a
scale of 0-100], 95%
confidence interval [CI]=77.1
to 83.3, and 71.7, 95%
CI=69.0 to 74.4, respectively;
P <0.001). Satisfaction with
decision making was higher
for patients in the Decision
Board arm than for patients
in the control arm (P=0.032).

gSI-1¥I (€10¢) 28 SOILVWYOANI TVDIAANW 40 TYNYNO[ TYNOILVNYILINI

6v1


dx.doi.org/10.1016/j.ijmedinf.2012.12.008

Appendix A (Continued)

Author, year Participants ~ Target audience Intervention Primary outcome Satisfaction Satisfaction Results/conclusions
reported as measure-
major ment
outcome vs. tool
minor
outcome
Legler, 1993 80 Adult patients Computerized medical Patient reactions to Minor Questionnaire  For most components of the
who presented for record system during physician use of a physician—patient
clinical care the encounter vs. computerized medical relationship studied,
standard record system during questionnaire scores did not
paper-and-pencil clinical encounters. differ significantly among
charting. the study groups. Although
measured encounter
durations were significantly
shorter in the computer
groups, there were no
differences in patient
satisfaction with encounter
duration among the groups
(P=0.66).
Thomas, 2004 726 Patients with Computerized General Health Minor Postal The experimental group had
depression and psychosocial Questionnaire (GHQ) questionnaire a significantly lower GHQ

anxiety

assessment that
generated a report for
the GP including
patient-specific
treatment
recommendations.

score.

score at 6 weeks, but not at 6
months. Recovery at 6
months was 3% greater
among those receiving the
experimental intervention
(95% confidence interval
[CI]=—4 to 10). Treatment
group had little effect on
satisfaction; for example, at
6 weeks follow-up 72% of
participants receiving control
treatment and 75% of
participants allocated to the
experimental intervention
were satisfied with their GP
(P=0.56).
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Patient oriented medical informatics
Ruland, 2003 52 Cancer patients

Rostom, 2002 51 Peri-menopausal

women

A computerized support
system that includes (1)
a comprehensive
patient assessment tool
for cancer-specific
symptoms; functional
problems; and
preferences along
physical, psychosocial,
emotional, and spiritual
dimensions; and (2) a
shared decision making
care planning.
Assessment summaries
were printed and given
to the patient and
clinician in the
subsequent
consultation vs. no
summary provided.

Interactive
computerized delivery
methods providing
information about
long-term hormone
replacement therapy vs.
a validated
audio-booklet version of
the same intervention.

Congruence between Minor Questionnaire
patients’ reported

symptoms and

preferences and those

addressed in the patient

consultation.

Efficacy of an interactive =~ Major Questionnaire
computerized decision

aid for women

considering long-term

hormone replacement

therapy.

Significantly greater
congruence between
patients’ reported symptoms
and those addressed by their
clinicians in the

experimental group (P<0.01).

There were no significant
group differences in patient
satisfaction (P=0.45).

The computerized decision
aid improved realistic
expectations by 52.7% over
baseline versus 27.6% with
the audio-booklet (P=0.015).
Knowledge scores improved
by 17.5 and 8.4% for the
computer and standard DA
groups, respectively
(P=0.019).
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Appendix A (Continued)

(A=) *

Author, year Participants = Target audience Intervention Primary outcome Satisfaction Satisfaction Results/conclusions
reported as measure-
major ment
outcome vs. tool
minor
outcome
Fitzmaurice, 1996 49 Patients in Computerized decision  Clinical outcomes, Minor Postal There were significant
primary care support (DSS) for oral adverse events and questionnaire  improvements in INR control

anticoagulation patient acceptability. from 23% to 86% (P>0.001) in

monitoring in primary the practice where all

care vs. through the patients received dosing

local hospital laboratory. through DSS. Twenty-five
(56%) anonymous patient
satisfaction questionnaires
were returned with only two
(8%) patients expressing any
dissatisfaction with the
practice clinic.

Waterman, 2001 300 Patients at health  Multidisciplinary, International Major Face-to-face Patients at ACS-available
centers who are telephone-based normalized ratio (INR) questionnaire  health centers were more
on warfarin anticoagulation service = monitoring, perceived satisfied with the timeliness

(ACS) to manage safety of warfarin, of getting blood test results
patient’s warfarin vs. no  overall satisfaction with (mean 4.31 vs. 4.03, P=0.02).
ACS access. their warfarin
management.
Tuil, 2007 180 Patients Internet-based personal Patient empowerment Major Questionnaire  No significant differences

undergoing IVF
and
intracytoplasmic
sperm injection
(ICSI) in an

academic and involvement in the problems, social support,
research decision process), anxiety, and depression.
environment patient satisfaction,

health record vs. no
Internet-based record.

(measured as a
multidimensional
concept consisting of
self-efficacy, actual and
perceived knowledge,

meaning of infertility
problems, social
support, anxiety, and
depression.

were observed in per person

change in patient

empowerment, in patient
satisfaction (P=0.83), the

meaning of infertility
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Women referred
for genetic testing
for inherited
breast cancer risk

Green, 2005 111

Ross, 2004 107 Patients with
heart failure in a

specialty practice

Counseling preceded by
use of a computer-based
decision aid (an
interactive, multimedia,
CD-ROM decision aid
designed to educate
women about breast
cancer, heredity, and
positive and negative
aspects of genetic
testing) vs. genetic
counseling provided by
certified genetic
counselors.

The SPPARO (System
Providing Access to
Records Online)
software consisted of a
web-based electronic
medical record, an
educational guide, and a
messaging system
enabling electronic
communication
between the patient and
staff. Patients in the
control group continued
to receive standard care
in the practice.

Perceived overall Minor
effectiveness of the

genetic counseling

sessions (counseling

alone versus counseling

preceded by use of a
computer-based

decision aid).

Doctor-patient Minor Survey
communication,

adherence, patient

satisfaction and health

status.

Questionnaire

Participants and counselors
both rated the counseling
sessions as highly effective,
whether or not the sessions
were preceded by computer
use. For the clients, the level
of personal satisfaction with
the session was similar
between the counselor group
and the computer group (3.8
vs. 3.8, P=0.81). For the
counselors, the level of
personal satisfaction with
the session was similar
between the counselor group
and the computer group (3.1
vs. 3.2, P=0.09).

At 12 months, the
intervention group was not
found to be superior in
self-efficacy (KCCQ
self-efficacy score 91 vs. 85,
P=0.08), but was superior in
general adherence (MOS
compliance score 85 vs. 78,
P=0.01). Patient satisfaction
with doctor—patient
communication did not
demonstrate a significant
improvement (P=0.13-0.80).
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Appendix A (Continued)

Author, year Participants =~ Target audience Intervention Primary outcome Satisfaction  Satisfaction Results/conclusions
reported as measure-
major ment
outcome vs. tool
minor
outcome
Dolan, 2002 96 Patients at Decision aid designed to Patient decision process Minor Interview Patients who used the
average risk for help patients choose and the decision decision aid had lower
colorectal cancer =~ among currently outcome. decisional conflict regarding
seen in an recommended colorectal cancer screening
Internal Medicine  colorectal cancer decisions (F ratio 6.47,
practice screening programs. P=0.01) due to increased
knowledge, better clarity of
values, and higher ratings of
the quality of the decisions
they made. There was no
difference between the
groups in decision outcomes.
Williams, 2007 866 Adult type 2 Computer-assisted Perceived autonomy Minor Questionnaire = The computer-assisted
diabetes patients  diabetes care support, perceived intervention increased
in heterogeneous  intervention. competence, patient patient perception of

primary care
settings

satisfaction, glycemic
control (HbA1c), ratio of
total to HDL cholesterol,
diabetes distress, and
depressive symptoms.

autonomy support relative to
a computer-based control
condition (P=0.05). Change
in perceived competence
partially mediated the effects
of increased autonomy
support on the change in
lipids, diabetes distress, and
depressive symptoms. The
construct of autonomy
support was found to be
separate from that of patient
satisfaction.
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Morgan, 2000

Green, 2004

240

211

Ambulatory
patients

Women with
personal or family
histories of breast
cancer

Ischemic Heart Disease

Shared Decision-Making

Program (IHD SDP) an
interactive videodisc
designed to assist
patients in the
decision-making
process involving
treatment choices for
ischemic heart disease.
Control group did not
receive any additional
educational material
from the study
investigators.

Computer-based
decision aid with
standard genetic
counseling for
educating women about
BRCA1 and BRCA2
genetic testing vs.
standard one-on-one
genetic counseling.

Patient satisfaction with Major Questionnaire
the decision-making

process.

Participants’ knowledge, Minor Questionnaire

risk perception,
intention to undergo
genetic testing,
decisional conflict,
satisfaction with
decision, anxiety, and
satisfaction with the
intervention.

Shared decision-making
program scores were similar
for the intervention and
control group (71% and 70%,
respectively; 95% confidence
interval for 1% difference,
—3% to 7%).

Knowledge scores increased
in both groups (P <0.001)
regardless of risk status, and
change in knowledge was
greater in the computer
group compared with the
counselor group (P=0.03)
among women at low risk of
carrying a mutation. The
counselor group had lower
mean scores on a decisional
conflict scale (P=0.04) and, in
low-risk women, higher
mean scores on a
satisfaction-with-decision
scale (P=0.001) compared
with the computer group.

gSI-1¥I (€10¢) 28 SOILVWYOANI TVDIAANW 40 TYNYNO[ TYNOILVNYILINI

SST


dx.doi.org/10.1016/j.ijmedinf.2012.12.008

156

INTERNATIONAL JOURNAL OF MEDICAL INFORMATICS 82 (2013) 141-158

REF

ERENCES

(1
(2]

3

4

5

(6]

(7]

(8l

9

(10]

D.M. Berwick, A user’s manual for the IOM’s ‘Quality Chasm’
report, Health. Aff. (Millwood) 21 (May-June (3)) (2002) 80-90.
D.M. Berwick, What ‘patient-centered’ should mean:
confessions of an extremist, Health. Aff. (Millwood) 28
(July-August (4)) (2009) w555-w565.

Committee on Quality of Health Care in America IOM,
Institute of Medicine: Crossing the Quality Chasm: A New
Health System for the 21st Century, National Academy
Press, Washington, DC, 2001.

S.W. Glickman, W. Boulding, M. Manary, et al., Patient
satisfaction and its relationship with clinical quality and
inpatient mortality in acute myocardial infarction, Circ.
Cardiovasc. Qual. Outcomes 3 (March (2)) (2010) 188-195.
S.F. Hsinchun Chen, C. Friedman, W. Hersh, Medical
Informatics: Knowledge Management and Data Mining in
Biomedicine, 9th ed., Springer-Verlag New York, Inc.,
Secauscus, NJ, 2005.

D.W. Bates, The quality case for information technology in
healthcare, BMC Med. Inform. Decis. Mak. October (2) (2002)
7.

D.W. Bates, M. Cohen, L.L. Leape, ].M. Overhage, M.M.
Shabot, T. Sheridan, Reducing the frequency of errors in
medicine using information technology, . Am. Med. Inform.
Assoc. 8 (July-August (4)) (2001)

299-308.

D.W. Bates, A.A. Gawande, The impact of the Internet on
quality measurement, Health. Aff. (Millwood) 19
(November-December (6)) (2000) 104-114.

S. Eslami, A. Abu-Hanna, N.F. de Keizer, Evaluation of
outpatient computerized physician medication order entry
systems: a systematic review, . Am. Med. Inform. Assoc. 14
(July-August (4)) (2007) 400-406.

E.G. Poon, C.A. Keohane, C.S. Yoon, M. Ditmore, A. Bane, O,
Levtzion-Korach, et al., Effect of bar-code technology on the
safety of medication administration, N. Engl. J. Med. 362
(May (18)) (2010) 1698-1707.

[11] J.L. Schnipper, T.K. Gandhi, J.S. Wald, R.W. Grant, E.G. Poon,

(12]

(23]

(14]

[15]

[16]

(17]

(18]

L.A. Volk, et al.,, Design and implementation of a web-based
patient portal linked to an electronic health record designed
to improve medication safety: the Patient Gateway
medications module, Inform. Prim. Care 16 (2) (2008)
147-155.

A. Feinstein, Clincal Epidemiology: The Architecture of
Clinical Research, WB Saunders, Philadelphia, 1985.

B.A. Happ, The effect of point of care technology on the
quality of patient care, Proc. Annu. Symp. Comput. Appl.
Med. Care (1993) 183-187.

S.A. Vitkun, ].G. Halpern-Lewis, S.A. Williams, J.S. Gage, PJ.
Poppers, Patient’s perceptions of an anesthesia preoperative
computerized patient interview, J. Clin. Monit. Comput. 15
(December (7-8)) (1999) 503-507.

G.L. Solomon, M. Dechter, Are patients pleased with
computer use in the examination room? J. Fam. Pract. 41
(September (3)) (1995) 241-244.

C.E. Aydin, P.N. Rosen, S.M. Jewell, VJ. Felitti, Computers in
the examining room: the patient’s perspective, Proc. Annu.
Symp. Comput. Appl. Med. Care (1995) 824-828.

S.E. Rudkin, M.I. Langdorf, D. Macias, J.A. Oman, A.A. Kazzi,
Personal digital assistants change management more often

than paper texts and foster patient confidence, Eur. J. Emerg.

Med. 13 (April (2)) (2006) 92-96.

M.E. Matheny, T.K. Gandhi, EJ. Orav, Z. Ladak-Merchant,
D.W. Bates, G.J. Kuperman, et al., Impact of an automated
test results management system on patients’ satisfaction

(19]

about test result communication, Arch. Intern. Med. 167
(November (20)) (2007) 2233-2239.

D. Koide, M. Asonuma, K. Naito, S. Igawa, S. Shimizu,
Evaluation of electronic health records from viewpoint of
patients, Stud. Health Technol. Inform. 122 (2006) 304-308.

[20] J. Hsu, J. Huang, V. Fung, N. Robertson, H. Jimison, R. Frankel,

[21]

Health information technology and physician-patient
interactions: impact of computers on communication
during outpatient primary care visits, J. Am. Med. Inform.
Assoc. 12 (July-August (4)) (2005) 474-480.

R.F. Stewart, PJ. Kroth, M. Schuyler, R. Bailey, Do electronic
health records affect the patient-psychiatrist relationship?
A before & after study of psychiatric outpatients, BMC
Psychiatry 10 (January (3)) (2010).

[22] ].D. Ralston, D. Carrell, R. Reid, M. Anderson, M. Moran, J.

(23]

(24]

Hereford, Patient web services integrated with a shared
medical record: patient use and satisfaction, J. Am. Med.
Inform. Assoc. 14 (November-December (6)) (2007) 798-806.
M.C. Freeman, A.P. Taylor, ].U. Adelman, Electronic medical
record system in a headache specialty practice: a patient
satisfaction survey, Headache 49 (February (2)) (2009)
212-215.

L. Zurita, C. Nohr, Patient opinion — EHR assessment from
the users perspective, Stud. Health Technol. Inform. 107 (Pt
2) (2004) 1333-1336.

[25] J.J. Cimino, V.L. Patel, A.-W. Kushniruk, The patient clinical

[26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

information system (PatCIS): technical solutions for and
experience with giving patients access to their electronic
medical records, Int. J. Med. Inf. 68 (December (1-3)) (2002)
113-127.

P.W. Collins, P. Bolton-Maggs, D. Stephenson, B. Jenkins, C.
Loran, M. Winter, Pilot study of an Internet-based electronic
patient treatment record and communication system for
haemophilia, Advoy.com, Haemophilia 9 (May (3)) (2003)
285-291.

E.D. Kinney, J. Kennedy, C.A. Cook, J.A. Freedman, K.A. Lane,
S.L. Hui, A randomized trial of two quality improvement
strategies implemented in a statewide public
community-based, long-term care program, Med. Care 41
(September (9)) (2003) 1048-1057.

M. Apkon, J.A. Mattera, Z. Lin, et al., A randomized
outpatient trial of a decision-support information
technology tool, Arch. Intern. Med. 165 (November (20))
(2005) 2388-2394.

W.M. Tierney, ].M. Overhage, M.D. Murray, L.E. Harris, X.H.
Zhou, G.J. Eckert, et al., Can computer-generated
evidence-based care suggestions enhance evidence-based
management of asthma and chronic obstructive pulmonary
disease? A randomized, controlled trial, Health Serv. Res. 40
(April (2)) (2005) 477-497.

H.V. Thomas, G. Lewis, M. Watson, T. Bell, I. Lyons, K. Lloyd,
et al., Computerised patient-specific guidelines for
management of common mental disorders in primary care:
a randomised controlled trial, Br. J. Gen. Pract. 54 (November
(508)) (2004) 832-837.

C.M. Ruland, T. White, M. Stevens, G. Fanciullo, S.M. Khilani,
Effects of a computerized system to support shared decision
making in symptom management of cancer patients:
preliminary results, J. Am. Med. Inform. Assoc. 10
(November-December (6)) (2003) 573-579.

A. Rostom, A. O’Connor, P. Tugwell, G. Wells, A randomized
trial of a computerized versus an audio-booklet decision aid
for women considering post-menopausal hormone
replacement therapy, Patient Educ. Couns. 46 (January (1))
(2002) 67-74.

D.A. Fitzmaurice, F.D. Hobbs, E.T. Murray, C.P. Bradley, R.
Holder, Evaluation of computerized decision support for oral


dx.doi.org/10.1016/j.ijmedinf.2012.12.008

INTERNATIONAL JOURNAL OF MEDICAL INFORMATICS 82 (2013) 141-158

157

anticoagulation management based in primary care, Br. J.
Gen. Pract. 46 (September (410)) (1996) 533-535.

[34] J.S. Hunt, J. Siemienczuk, W. Gillanders, B.H. Leblanc, Y.

(33]

(36]

(37]

(38]

(39]

(40]

(41]

(42]

(43]

(44]

(45]

46]

(47]

(48]

(49]

Rozenfeld, K. Bonin, et al., The impact of a
physician-directed health information technology system
on diabetes outcomes in primary care: a pre- and
post-implementation study, Inform. Prim. Care 17 (3) (2009)
165-174.

D.H. Peters, M. Kohli, M. Mascarenhas, K. Rao, Can
computers improve patient care by primary health care
workers in India? Int. J. Qual. Health Care 18 (December (6))
(2006) 437-445.

D. Stacey, A.M. O’Connor, C. DeGrasse, S. Verma,
Development and evaluation of a breast cancer prevention
decision aid for higher-risk women, Health Expect. 6 (March
(1)) (2003) 3-18.

S. Molenaar, M.A. Sprangers, E.J. Rutgers, EJ. Luiten, J.
Mulder, P.M. Bossuyt, et al., Decision support for patients
with early-stage breast cancer: effects of an interactive
breast cancer CDROM on treatment decision, satisfaction,
and quality of life, J. Clin. Oncol. 19 (March (6)) (2001)
1676-1687.

K. Buller-Close, D.L. Schriger, L.J. Baraff, Heterogeneous
effect of an emergency department expert charting system,
Ann. Emerg. Med. 41 (May (5)) (2003) 644-652.

A. Khatri, D.C. Rine, S. Khatri, Software reuse reference
model approach in developing an automated medical
information system (AMIS) for improving health care
practice, Headache 43 (July-August (7)) (2003) 790-793.

A.M. Bernard, R.A. Hayward, J.E. Anderson, J.S. Rosevear, L.F.
McMahon Jr., The integrated inpatient management model.
Lessons for managed care, Med. Care 33 (July (7)) (1995)
663-675.

J.S. Kramer, PJ. Hopkins, J.C. Rosendale, J.C. Garrelts, L.S.
Hale, T.M. Nester, et al., Implementation of an electronic
system for medication reconciliation, Am. J. Health Syst.
Pharm. 64 (February (4)) (2007) 404-422.

J.A. Mansfield, K.L. Dodds, T.H. Mallory, A.V. Lombardi, J.B.
Adams, Linking the orthopaedic office-hospital continuum:
results before and after implementation of an automated
patient health history project, Orthop. Nurs. 20 (March-April
(2)) (2001) 51-60.

H.H. Chang, C.S. Chang, An assessment of technology-based
service encounters & network security on the e-health care
systems of medical centers in Taiwan, BMC Health Serv. Res.
8 (2008) 87.

D.Z. Sands, C. Safran, Closing the loop of patient care - a
clinical trial of a computerized discharge medication
program, Proc. Annu. Symp. Comput. Appl. Med. Care (1994)
841-845.

C.M. Ruland, Handheld technology to improve patient care:
evaluating a support system for preference-based care
planning at the bedside, J. Am. Med. Inform. Assoc. 9
(March-April (2)) (2002) 192-201.

R. Nahm, I. Poston, Measurement of the effects of an
integrated, point-of-care computer system on quality of
nursing documentation and patient satisfaction, Comput.
Nurs. 18 (September—October (5)) (2000) 220-229.

T.D. New, Clinical decision support tools in A&E nursing: a
preliminary study, Nurs. Stand. 14 (May (3)4) (2000) 32-39.
A.D. Waterman, G. Banet, P.E. Milligan, A. Frazier, E. Verzino,
B. Walton, et al., Patient and physician satisfaction with a
telephone-based anticoagulation service, J. Gen. Intern. Med.
16 (July (7)) (2001) 460-463.

S.L. Leong, D. Gingrich, PR. Lewis, D.T. Mauger, ].H. George,
Enhancing doctor-patient communication using email: a
pilot study, J. Am. Board Fam. Pract. 18 (May-June (3)) (2005)
180-188.

(50]

(51]

(52]

(53]

(54]

(53]

(56l

(57]

(58]

S.R. Weingarten, M.S. Riedinger, L. Conner, T.H. Lee, 1.
Hoffman, B. Johnson, et al., Practice guidelines and
reminders to reduce duration of hospital stay for patients
with chest pain. An interventional trial, Ann. Intern. Med.
120 (February (4)) (1994) 257-263.

S. Testa, A. Alatri, O. Paoletti, G. Morstabilini, M.A.
Medagliani, N. Denti, et al., Reorganisation of an
anticoagulation clinic using a telemedicine system:
description of the model and preliminary results, Intern.
Emerg. Med. 1 (1) (2006) 24-29.

S. Sharma, [.A. Parness, S.A. Kamenir, H. Ko, S. Haddow, L.G.
Steinberg, et al., Screening fetal echocardiography by
telemedicine: efficacy and community acceptance, J. Am.
Soc. Echocardiogr. 16 (March (3)) (2003) 202-208.

C.C. Lin, H.S. Chen, C.Y. Chen, S.M. Hou, Implementation
and evaluation of a multifunctional telemedicine system in
NTUH, Int. J. Med. Inf. 61 (May (2-3)) (2001) 175-187.

Y.M. Chae, ]. Heon Lee, S. Hee Ho, H. Ja Kim, K. Hong Jun, J.
Uk Won, Patient satisfaction with telemedicine in home
health services for the elderly, Int. J. Med. Inf. 61 (May (2-3))
(2001) 167-173.

W.S. Tuil, C.M. Verhaak, D.D. Braat, P.F. de Vries Robbe, J.A.
Kremer, Empowering patients undergoing in vitro
fertilization by providing Internet access to medical data,
Fertil. Steril. 88 (August (2)) (2007) 361-368.

M.J. Green, S.K. Peterson, M.W. Baker, L.C. Friedman, G.R.
Harper, W.S. Rubinstein, et al., Use of an educational
computer program before genetic counseling for breast
cancer susceptibility: effects on duration and content of
counseling sessions, Genet. Med. 7 (April (4)) (2005) 221-229.
S.E. Ross, L.A. Moore, M.A. Earnest, L. Wittevrongel, C.T. Lin,
Providing a web-based online medical record with electronic
communication capabilities to patients with congestive
heart failure: randomized trial, J. Med. Internet Res. 6 (May
(2)) (2004) e12.

T. Whelan, C. Sawka, M. Levine, A. Gafni, L. Reyno, A. Willan,
et al.,, Helping patients make informed choices: a
randomized trial of a decision aid for adjuvant
chemotherapy in lymph node-negative breast cancer, J. Natl.
Cancer Inst. 95 (April (8)) (2003) 581-587.

[59] J.G. Dolan, S. Frisina, Randomized controlled trial of a

(60]

(61]

patient decision aid for colorectal cancer screening, Med.
Decis. Mak. 22 (March-April (2)) (2002) 125-139.

G.C. Williams, M. Lynch, R.E. Glasgow, Computer-assisted
intervention improves patient-centered diabetes care by
increasing autonomy support, Health Psychol. 26 (November
(6)) (2007) 728-734.

J.D. Legler, R. Oates, Patients’ reactions to physician use of a
computerized medical record system during clinical
encounters, J. Fam. Pract. 37 (September (3)) (1993) 241-244.

[62] J.L. Callen, M. Bevis, J.H. McIntosh, Patients’ perceptions of

(63]

(64]

(6]

[66]

general practitioners using computers during the
patient-doctor consultation, HIM J. 34 (1) (2005) 8-12.

A. Hassol, ].M. Walker, D. Kidder, K. Rokita, D. Young, S.
Pierdon, et al., Patient experiences and attitudes about
access to a patient electronic health care record and linked
web messaging, J. Am. Med. Inform. Assoc. 11
(November-December (6)) (2004) 505-513.

N. Cathala, F. Brillat, A. Mombet, E. Lobel, D. Prapotnich, L.
Alexandre, et al., Patient followup after radical
prostatectomy by Internet medical file, J. Urol. 170
(December (6 Pt 1)) (2003) 2284-2287.

AL. Helwig, A. Lovelle, C.E. Guse, M.S. Gottlieb, An
office-based Internet patient education system: a pilot
study, J. Fam. Pract. 48 (February (2)) (1999) 123-127.

M.W. Morgan, R.B. Deber, H.A. Llewellyn-Thomas, P.
Gladstone, R.J. Cusimano, K. O’rourke, et al., Randomized,
controlled trial of an interactive videodisc decision aid for


dx.doi.org/10.1016/j.ijmedinf.2012.12.008

158

INTERNATIONAL JOURNAL OF MEDICAL INFORMATICS 82 (2013) 141-158

(671

(68]

[69]

patients with ischemic heart disease, J. Gen. Intern. Med. 15
(October (10)) (2000) 685-693.

G.M. Garrison, M.E. Bernard, N.H. Rasmussen, 21st-century
health care: the effect of computer use by physicians on
patient satisfaction at a family medicine clinic, Fam. Med. 34
(May (5)) (2002) 362-368.

M.J. Green, S.K. Peterson, M.W. Baker, G.R. Harper, L.C.
Friedman, W.S. Rubinstein, et al., Effect of a computer-based
decision aid on knowledge, perceptions, and intentions
about genetic testing for breast cancer susceptibility: a
randomized controlled trial, J. Am. Med. Assoc. 292 (July (4))
(2004) 442-452.

A. Moxey, J. Robertson, D. Newby, I. Hains, M. Williamson,
S.A. Pearson, Computerized clinical decision support for

[70]

(71]

(72]

prescribing: provision does not guarantee uptake, J. Am.
Med. Inform. Assoc. 17 (January-February (1)) (2010) 25-33.
C.L. Goldzweig, A. Towfigh, M. Maglione, P.G. Shekelle, Costs
and benefits of health information technology: new trends
from the literature, Health. Aff. (Millwood) 28 (March-April
(2)) (2009) w282-w293.

D.L. Hapner, A.M. Bader, S. Hurwitz, et al., Patient
satisfaction with preoperative assessment in a preoperative
assessment testing clinic, Anesth. Analg. 98 (2004)
1099-1105.

AK.Jha, EJ. Orav, J. Zheng, et al., Patients’ perceptions of
hospital care in the United States, N. Engl. J. Med. 359 (2008)
1921-1931.


dx.doi.org/10.1016/j.ijmedinf.2012.12.008

	The impact of medical informatics on patient satisfaction: A USA-based literature review
	1 Introduction
	2 Methods
	2.1 Data sources and search strategy
	2.2 Study selection
	2.3 Literature selection overview
	2.4 Data analysis

	3 Results
	3.1 AMIA category A: advanced technology and application infrastructure
	3.2 AMIA category C: information, systems and knowledge resources for defined application areas
	3.2.1 Sub-category C1
	3.2.2 Sub-category C3

	3.3 Analysis of randomized control studies

	4 Discussion
	Author contributions
	Conflict of interest statement
	Acknowledgements
	Appendix A Description of randomized control trials.
	References


