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Abstract

Introduction: In light of the dynamic landscape of health information technology and its multifaceted influence on healthcare
delivery, a systematic review is an excellent approach to report the updates about health information systems. This review aims
to critically analyze existing literature to provide acomprehensive understanding of the impact of health informationtechnology
on the quality and efficiency of healthcare.

Methods: The systematic review employed a comprehensive search strategy, utilizing carefully chosen search terms, including
Medical Subject Headings (MeSH) terms, to balance sensitivity and specificity. The search covered major databases such as
PubMed/MEDLINE, Embase, CINAHL, Scopus, and the Cochrane Library, ensuring a thorough retrieval of relevant studies
on the impact of health information technology on healthcare quality and efficiency. The inclusion criteria targeted primary
interventional research articles within a specified timeframe, up to September 2023. The transparent study selection process
involved initial screening of titles and abstracts, followed by a detailed assessment of full-text articles. Rigorous data extraction
using a standardized form encompassed study characteristics, demographics, technology interventions, and outcomes. The
synthesis of findings employed a narrative approach, while the assessment of risk of bias contributed to the overall quality
appraisal, collectively ensuring the reliability and validity of the systematic review's outcomes.

Results: The eight interventional studies included in the systematic review demonstrated a wide range of impacts from health
information technology (HIT) interventions. Notable reductions in medication errors were reported, ranging from 22% to 45%
with the integration of advanced functionalities. Telehealth interventions showcased a 19% to 53% decrease in hospital
admissions through remote monitoring and virtual consultations. Across the studies, significant improvements in healthcare
quality metrics were observed, including a 21% to 35% reduction in medication errors and a 15% to 27% enhancement in
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adherence to evidence-basedclinical guidelines. The implementation of health information exchange (HIE) systems contributed
to a substantial 18% to 33% reduction in redundant diagnostic testing. These percentages underscore the potential of HIT to
enhance patient care and operational efficiency in diverse healthcare settings.

Conclusions: For decision-makers in healthcare, the synthesis of findings underscores that well-designed health information
technology interventions show significant, measurable benefits, including reduced medication errors, decreased hospital
admissions, and improved adherence to clinical guidelines, affirming their potential to optimize patient care and enhance

operational efficiency.
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Introduction

Health Information Technology (HIT) has
revolutionizedthe healthcare landscape, usheringinan
era of digital transformation with promises of
improved quality and efficiency [1]. As of the latest
available data, over 96% of hospitalsin the United
States have adopted certified electronic health record
(EHR) systems, marking a substantial increase from
just9.4%in 2008 [2]. Thissurge in adoption reflects a
paradigm shift towards a more interconnected and
data-driven healthcare system, with an estimated 89%
of office-based physicians actively using EHRs in
their practices. The impact of HIT on healthcare
outcomes cannot be overstated, and understanding its
influence on both the quality and efficiency of
healthcare delivery is paramount in shaping the future
of patient care [3].

Furthermore, the increasing integration of HIT has led
to notable improvements in patient safety. Studies
suggest that computerized physician order entry
(CPOE) systems have contributed to a 52% reduction
in medication errors, showcasing the potential of
technology in preventing adverse events [4, 5].
Additionally, the use of electronic prescribing systems
has demonstrated a remarkable 73% decrease in
prescription errors, underscoring the role of HIT in
enhancing medication management. These statistics
highlight the tangible benefits that technology can
bringto patient safety, offeringa compelling case for
the continued exploration of HIT's impact on
healthcare quality [6]. During the ongoing discourse
on healthcare costs, the potential for HIT to streamline
operations and reduce expensesis a critical aspect.
Reports indicate that the implementation of the health
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information exchange (HIE) systemshas resulted inan
approximate 35% reduction in redundant diagnostic
testing[7]. Moreover, the widespread use of telehealth
technologies has led to a staggering 81% decrease in
hospital admissions for certain chronic conditions,
emphasizing the role of HIT in preventive care and
cost containment [8]. These figures illuminate the
significant cost-saving potential that health
information technology holds within the healthcare
ecosystem. Despite the promising strides in HIT
adoption and its associated benefits, concerns
regarding interoperability and usability persist.
Approximately 34% of healthcare providers express
dissatisfaction with the interoperability of their EHR
systems, hindering seamless information exchange.

Moreover, user satisfaction with HIT systems remains
a challenge, with nearly 47% of clinicians reporting
usability issues. These statistics underscore the need
for a comprehensive understanding of the challenges
associated with HIT implementation to maximize its
potential impact on healthcare quality and efficiency
[9, 10]. In light of the dynamic landscape of health
information technology and its multifaceted influence
on healthcare delivery, a systematic review is
warranted. This review aims to critically analyze
existing literature to provide a comprehensive
understanding of the impact of health information
technology on the quality and efficiency of healthcare.
By synthesizing evidence from diverse studies and
identifyingkey trends and challenges, this review aims
to inform policymakers, healthcare professionals, and
researchers about the current state of HIT.
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Methods

To ensure a comprehensive search strategy, a set of
carefully chosen search terms was developed to
capture relevant literature. These terms included
variations related to health information technology,
quality of healthcare, efficiency, and related concepts.
The use of Medical Subject Headings (MeSH) terms
was also considered to enhance the precision of the
search. The finalized search strategy aimed to balance
sensitivity and specificity, providing a robust
foundation for the systematic review. A systematic
and exhaustive search was conducted across multiple
electronic databases to retrieve relevant studies. Key
databases included PubMed/MEDLINE, Embase,
CINAHL, Scopus, and the Cochrane Library. The
decision to include these databases was based on their
wide coverage of medical and healthcare literature,
ensuring a comprehensive retrieval of studies relevant
to the impact of health information technology on the
quality and efficiency of healthcare. Studies were
included based on predefined eligibility criteria to
maintain consistency and relevance. Inclusion criteria
encompassed primary research articles with
interventional design. The time frame for inclusion
was set to include any interventional studies published
before September 2023. Additionally, studies were
required to focus explicitly on the impact of health
information technology on healthcare quality and
efficiency, incorporating a variety of study designsto
capture a holistic view of the subject.

The study selection process followed a systematic and
transparent approach. Two independent reviewers
initially screened titles and abstracts of identified
articles for relevance based on the predefined
eligibility criteria. Subsequently, full-text articles of
potentially relevant studies were obtained and further
assessed for eligibility. Any discrepancies in study
selection were resolved through consensus or
consultation withathirdreviewer. Data extraction was
performed using a standardized form to capture
relevant information from each included study.
Extracted data included study characteristics,
participant demographics, health information
technology interventions, and outcomes related to
healthcare quality and efficiency. The synthesis of
findings involved a narrative approach to highlight the
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patterns, trends, and discrepancies across studies.
Additionally, the risk of bias within individual studies
was assessed, contributing to the overall quality
appraisal of the evidence presented in the systematic
review. This rigorous and systematic approach to
study selectionand data extraction aimed to ensurethe
reliability and validity of the findings in addressing the
research question.

Results and discussion

The eight interventional studies included in this
systematic reviewexhibited considerable variability in
terms of sample size, population characteristics,
interventions, and outcomes, allowing for a detailed
comparison of the impact of health information
technology (HIT) across different contexts [11-18].
The range of sample sizes across the studies was wide,
with variations from a modest 135 participantsto a
substantial 3,210 participants. This diversity allowed
for a comprehensive exploration of the impact of
health information technology across varyingscales of
healthcare settings. In terms of interventions, the
included studies showcased a spectrum of health
information technology implementations. For
instance, three studies evaluating the integration of
advanced functionalities such as decision support
systems and computerized physician order entry
reported a notable 22-45% reduction in medication
errors [15, 16, 18].

Telehealth interventions were also prevalent, with two
studies reporting a 19-53% decrease in hospital
admissions through remote monitoring and virtual
consultations [11, 17]. Notably, interventions were
tailored to the specific needs of the studied
populations, emphasizing the adaptability of health
information technology in diverse healthcare settings.
The impact on healthcare quality was a primary
outcome across the reviewed studies. Five out of the
eight studies reported significant improvements in
healthcare quality metrics, ranging from enhanced
patient safety through a 21-35% reduction in
medication errors to a 15-27% improvement in
adherence to evidence-based clinical guidelines [11,
13, 16-18]. The interventions, particularly those
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involving  advanced EHR  functionalities,
demonstrated a positive correlation with clinical
outcomes, emphasizing the role of health information
technology in optimizing the quality of patient care.
Efficiency gainswere a notable outcome in four of the
included studies. The implementation of health
information exchange (HIE) systems and streamlined
telehealth services contributed to notable reductionsin
redundant diagnostic testing, hospital admissions, and
overall healthcare costs. For instance, two studies
reported a 18-33% reduction in redundant diagnostic
testing through the implementation of HIE systems
[17, 18]. These findings underscored the potential of
health information technology not only in enhancing
the quality of care but also in optimizing resource
utilization and promoting cost-effectiveness within
healthcare delivery systems.

The synthesis of these interventional studies indicates
a positive trend toward the beneficial impact of health
information technology on both the quality and
efficiency of healthcare. While variations in sample
sizes, populations, and interventions exist, the overall
evidence suggests that well-designed and tailored
health information technology interventions have the
potential to significantly enhance patient care and
operational efficiency in diverse healthcare settings.
The inclusion of percentages and risk ratios provides a
quantitative perspective, allowing for a more nuanced
understanding of the magnitude of improvements
observed across the studies [17, 18]. The
amalgamation of results from the eight interventional
studies offersa nuanced understanding of how health
information technology (HIT) interventions impact
healthcare quality and efficiency across various
healthcare settings. The substantial range in sample
sizes, diverse population characteristics, and the array
of interventions highlight the versatility of HIT in
catering to the distinct needs of primary, secondary,
and tertiary healthcare settings. Comparing the
reductions in medication errors across the studies to
existing literature, the observed 23% to 45% decrease
resonates with previous research emphasizing the
pivotal role of advanced EHR functionalities [19].
These findings notonly underscore the consistency of
HIT's positive influence on medication safety but also
provide more granular insights into the varying
degrees of improvement achievable in different
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healthcare contexts. Moreover, this aligns with the
broader call for standardized and interoperable EHR
systems to optimize medication management on a
larger scale. The noteworthy reductions in hospital
admissions, ranging from 18% to 54%, echo the
broader trend seen in telehealth literature [20]. These
resultsalign with studies that emphasize the potential
of telehealth, particularly remote monitoring, in
mitigating unnecessary hospitalizations. The reported
impact on hospital admissions underscores the
importance of tailoring telehealth interventions to the
unique demands of specific healthcare settings, with
potential ramifications for healthcare resource
allocation and cost savings. In terms of diagnostic
testing, the observed 25% to 43% reduction in
redundant tests aligns with the overarching goal of
health information exchange (HIE) systems [21].

The reported percentages substantiate existing
evidence that highlights the streamlining effect of HIE
on diagnostic processes, ultimately contributing to
more efficient and cost-effective patient care.
However, it is crucial to acknowledge the variability
in reported percentages, emphasizing the need for
further exploration of the factors influencing the
success of HIE initiatives in diverse healthcare
environments. While the reviewed studies provide a
robust foundation for understandingHIT's impact, itis
essential to acknowledge existing challenges.
Interoperability issues, as highlighted by some studies,
mirror broader concerns in the literature.
Standardization efforts and collaborative initiatives
are imperative to address these challenges, ensuring
the seamless exchange of health information across
differentsystems [22]. Comparing the findings to the
broader medical literature, the review reaffirms and
extends existing knowledge on the positive outcomes
associated with HIT implementation. However, it also
underscores the necessity of considering contextual
factors when interpreting results. The reported
percentages provide a more granular view,
emphasizing that the impact of HIT is not universally
uniform. Rather, it is influenced by the intricacies of
specific healthcare settings, patient populations, and
the nature of theimplemented interventions [23, 24].
This systematic review possesses several notable
strengths. The inclusion of a diverse range of primary,
secondary, and tertiary healthcare settings enhances
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the generalizability of the findings, providing a
comprehensive understanding of how health
information technology (HIT) interventions impact
healthcare quality and efficiency across different
contexts. The meticulous inclusion criteria and
transparent study selection process contribute to the
robustness of the review, ensuring that only high-
quality and relevant studies were considered.
Additionally, the incorporation of percentages and
specific impact metrics from the included studies
offers a quantitative dimension to the synthesis,
facilitating a more nuanced interpretation of the
results. However, certain limitations should be
acknowledged. The heterogeneity among the included
studies, including variations in sample sizes,
population characteristics, and types of interventions,
introduces challenges in directly comparing and
synthesizing the results [25]. The reliance on reported
percentages, while providing valuable quantitative
insights, may not capture the full complexity of the
interventions and their outcomes. Furthermore, the
potential for publication bias should be considered, as
studies reporting positive outcomes may be more
likely to be published. Lastly, the dynamic nature of
health information technology and the evolving
landscape of healthcare delivery systems pose
challenges in capturing the most recent advancements
and their implications. Despite these limitations, this
review contributes meaningful insights into the impact
of HIT onhealthcare outcomes across diverse settings.
The synthesized evidence fromthis review contributes
nuanced insights to the broader discourse on HIT's
influence on healthcare quality and efficiency. The
reported percentages not only align with established
trends but also highlight the need for targeted
strategies to optimize HIT's impact in diverse
healthcare environments. Addressing challenges and
tailoring interventions to specific contexts will be
crucial in harnessing the full potential of health
information technology for improved patient
outcomes and healthcare system efficiency.

Conclusions

The observed reductions in medication errors,
improvements in adherence to clinical guidelines, and
notable decreases in hospital admissions and
redundant diagnostic testing reaffirm the positive
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influence of HIT interventions. The reported
percentages align with broader trends in the medical
literature, emphasizing the robustness and
generalizability of these outcomes. While challenges
such as interoperability issues persist, the cumulative
evidence strongly supports continued investment in
and optimization of HIT, recognizing its pivotal role
in enhancing patient care and promoting efficient
healthcare delivery across varied healthcare settings.
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Table (1): Impact of health information technology interventions on healthcare quality and efficiency

across the included studies

Study | Sample Population Intervention Impact on Impact on -
ID Size Characteristics Type Quality Efficiency Sy CmelvEon
. Demonstrated a
Primary o - .
Healthcare Advanced 25-4_0 /o_ Posmve_) correlation betwee_n the
1 135 - - EHR reduction in - adoption of EHR and patient
Setting, diverse - . i
ace functionalities medication safety.
Y errors
L Telehealth interventions,
Secondary Telehealth: Ioagpgglﬁir;thi/tal particularly remote monitoring,
2 1,248 Healthcare Remote €d hosp - led to substantial improvements
. o admissions by - - . L
Setting, elderly monitoring in managing chronic conditions
30-50%
among the elderly.
Showcased a 20-
0 .
Secondary Advanced . 35% . ImplemenFatlon_ 9f adva_lr]ced
improvement in EHR functionalities positively
3 300 Healthcare EHR - . L2
Setting, pediatrics | functionalities adhe_re_nce to |mpacteq a}dherer_lce to pediatric
' clinical clinical guidelines.
guidelines
: Achieved a Health Information Exchange
Primary 25-40%
Healthcare _ Health_ reduction in (HIE) systems succegsfully _
4 836 Setting. diverse information - redundant reduced unnecessary diagnostic
9 exchange . - testing, streamlining patient
age diagnostic care
testing )
. Realized a 15- Virtual consultations emerged as
Primary Telehealth: 25% a viable approach to enhance
Healthcare . ’ improvement in pproac L
5 3,210 Setting. diverse Virtual adherence to - adherence to clinical guidelines,
ga’ o consultations clinical especially in busy primary
g . healthcare settings.
guidelines
Primar Observed a HIE played a pivotal role in
y Health substantial 30- minimizing medication errors,
Healthcare . - e - .
6 420 Settina. chronic information 40% reduction in - particularly in the management
g ¢ exchange medication of chronic conditions in primary
conditions ;
errors healthcare settings.
Successful integration of
Secondary Reduced advanced EHR functionalities
Advanced : ;
7 657 Healthcare EHR ) hospital correlated with decreased
Setting, diverse functionalities admissions hospital admissions in a
age by 20-30% | specialized secondary healthcare
setting.
The combined adoption of
Achieved a Telehealth and EHR
- 0,
Secondary Telehealth: Notable .25 3.)5 % 30-40% demonstrated synergistic effects,
reduction in . Lo ; : .
8 1,513 Healthcare Remote < decrease in significantly improving patient
. o medication : -
Setting, elderly monitoring hospital outcomes in secondary
errors o - A
admissions healthcare settings, particularly

among the elderly.

1308




ACAM, 2023, volume 10, issue 1

Random sequence generation

Allocation concealment

Blinding of outcomes assessment ¥ Low risk
M Unclear
Incomplete ouicome data W High risk

Selective reporting

Other sources of bias

0 10 20 30 40 50 60 70 80 90 100
Percentage

(Figure 1): Risk of Bias in Included Studies Presented as Percentage Across All Studies

1309



ACAM, 2023, volume 10, issue 1

'Emerging SourcesGitationindex((ESAIN
(3 Clarivate
Analytics

Wihy
L "
4
[T
44 )
. "
‘.

WEB OF SCIENCE" %67
THOMSON

REUTERS

1310




