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Abstract

Purpose: Digitized resource management in hospitals is essential for improving operational efficiency, especially in regions with limited
resources. This study evaluates the impact of resource digitization on operational efficiency in a hospital in Chota, Peru, with a focus
on understanding its role in enhancing hospital operations in a regional context. Research design, data, and methodology: The research
employs a quantitative, non-experimental, and transactional approach. Data were collected from 114 hospital workers using structured
surveys, which focused on their experiences and perspectives regarding the implementation of digitized resource management systems
in the hospital. Results: Digitization has a moderate but significant impact on operational efficiency, explaining 28.1% of its variability
(R? =0.281). The study highlights the importance of integrating document management systems and emphasizes the critical need for
preserving data privacy and security. These factors were found to be significant in improving workflow and decision-making. The
findings are consistent with prior research, which suggests that digitization can be an effective strategy for enhancing operational
efficiency in healthcare settings. Conclusion: The implementation of advanced technologies, combined with continuous staff training,
is crucial for optimizing resource management and improving healthcare delivery in resource-constrained regions. Future research
should explore longitudinal studies to assess the long-term impact of digitization on operational efficiency in diverse healthcare contexts.
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1. Introduction

The management of digitized resources in the hospital
setting has emerged as a crucial tool for improving
operational efficiency in various healthcare systems around
the world; however, this digital transformation also presents
significant challenges that vary depending on the regional
context. The research contributes significantly to SDG 8, as
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by improving the operational efficiency of hospitals through
optimized management of digitized resources, it fosters
higher productivity in the healthcare sector, which is
essential for sustainable economic development of the
community and the country.

In the international context, the digitization of medical
records and the implementation of OCR for document
conversion face problems related to uniformity in training
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and resistance to change among healthcare personnel; this
situation limits the effectiveness of digitization, affecting
the accessibility and accuracy of documentation, as well as
the reduction of errors in medical records (Arora et al., 2024;
Batra et al., 2023).

In North America, specifically in the United States,
reliance on advanced technologies has revealed inequalities
in technological accessibility between urban and rural
centers, leading to variations in operational efficiency
(Palozzi et al., 2020). In South America, countries such as
Brazil and Chile, the lack of adequate infrastructure and
poor training in new technologies hinder the optimization of
digitized resource management; in addition, inconsistency
in the implementation of digital systems leads to problems
in time management and administrative efficiency,
negatively impacting patient care and continuous
improvement (Cheng et al., 2020; Ijeh et al., 2024).

In the Peruvian context, pseudonymization and data
privacy preservation are particularly problematic areas due
to insufficient investment in secure technologies and a legal
framework that has not yet kept pace with digitization; this
situation raises concerns about the protection of personal
data and may undermine patients' trust in the healthcare
system (Romero et al., 2023).

Moreover, many hospitals in Peru still depend on
physical filing systems or fragmented digital platforms that
lack full integration, resulting in inefficiencies in document
management and, at times, the loss of critical information.
(Caballero-Pérez et al., 2024). Similarly, the lack of full
integration of electronic health records (EHRs) also poses a
major challenge, as the heterogeneity of the systems used in
different health centers prevents seamless integration,
making it difficult to access complete and timely patient
information (Vilcahuaman et al., 2020). In tandem, SCM
suffers from the lack of an integrated and digitized system,
leading to delays, inventory errors and shortages of essential
medical supplies (Bressan et al., 2022).

The hospital under study located in the province of
Chota in Peru, the lack of an effective optical character
recognition (OCR) system means that medical records
remain in physical format, making them difficult to access
and update, consuming a lot of time and resources,
increasing the risk of human error and reducing the accuracy
of documentation; even insufficient staff training in OCR
technologies limits the effective application of these tools,
affecting accessibility and time savings in the management
of crucial information.

In addition, the lack of clear policies and robust data
protection processes exposes sensitive information to
potential security breaches and non-compliance with legal
regulations, compromising the trust of citizens;
simultaneously, the lack of effective integration limits the
hospital's ability to operate digitally efficiently, affecting the

quality of care and coordination between departments,
negatively impacting biomedical research and leading to
unnecessary duplication of medical tests, which increases
costs and time; moreover, the absence of digitized resources
and their poor management results in low hospital
operational efficiency, making it difficult to evaluate and
improve its technical and scale efficiency.

From a theoretical perspective, the research is based on
models and theories related to information management,
systems theory and operations management; these
theoretical frameworks underline the relevance of having
adequate information systems to improve operational and
administrative processes. In practice, the research directly
addresses the problems of data management and operational
efficiency in a hospital context, providing solutions that can
be applied to improve the operation of the hospital under
study; digitization of records and effective integration can
decrease time and errors, improve resource management and
internal coordination, as this not only improves the
hospital's ability to serve the community, but also
establishes a replicable model for other hospitals in similar
regions, broadening its practical impact.

Socially, the research has the potential to significantly
improve the quality of health services available to the local
community, given that, by optimizing the operational
efficiency of hospitals, faster and more reliable access to
critical health services can be guaranteed, because it is
especially important in areas such as Chota, where health
resources are limited. The methodological justification is
based on the specific and quantifiable nature of the variables
under study, since it allows obtaining precise and objective
data, essential for assessing the effectiveness of digitized
resource management in terms of operational efficiency.

The objective is to determine the impact of digitized
resource management on the operational efficiency of a
hospital in Chota, Peru. The hypothesis is that there is a
direct impact of digitized resource management on the
operational efficiency of a hospital in Chota, Peru.

For accuracy purposes, the software used for the OCR
technologies and EHR system corresponds to the Pakamuros
Soft platform, an open-source software developed by the
regional government and based on Open MRS among other
Open-source Sources.

1.1. Literature Review

Buddhev et al. (2024) found that ad hoc repair path
digitization reduced the number of steps by 18 and saved 74
minutes of total staff time per repair, with an annual savings
of £21,721.48; MES path digitization reduced the number of
steps by 13 and saved 56 minutes of total staff time per
repair, with an annual savings of £3469.44; elective
operations cancelled due to equipment problems decreased
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by 44%; staff satisfaction with the repair path improved
from 12% to 96%. Gupta et al. (2024) indicated that
ArogyaSetu had a positive impact on the digital
transformation of the Indian healthcare industry, improving
governance and positively affecting stakeholders.

Begkos et al. (2024) showed that organizational change
manifested itself in evolutionary and revolutionary ways,
indicating that datification practices centralize control,
empower diverse actors, and create interorganizational
tensions. Gallab et al. (2024) revealed that the structured and
simplified implementation of DPM in the pneumatic tube
system was able to introduce significant benefits in
predictive maintenance in the healthcare sector. Secundo et
al. (2021) coordination of multiple actors within the
healthcare ecosystem can effectively address pandemic-
specific management challenges; the study also introduces
policy implications through a unique decision support
system (DSS) for assigning IoT devices to a wider group of
patients, balancing the needs of improving the conditions of
the most severe patients and maximizing the efficiency of
device use.

Hameed et al. (2020) indicate that robots were mainly
used to minimize person-to-person contact and ensure
cleanliness, sterilization, and support in hospitals and
quarantine facilities, thus minimizing the threat to the lives
of medical personnel. Curioso et al. (2024) highlight the
crucial role of these programs and related policies in the
development of digital health competencies during the
pandemic, as well as the importance of collaborations
between institutions and countries to improve human
resource capacity in digital health.

Pachas et al. (2024) indicate that the progressive
implementation of digital technologies in public hospitals in
Peru has improved the accessibility of health services,
although challenges related to infrastructure, systems
integration and data security persist. Mauricio et al. (2024)
demonstrated a very high level of adoption and usability for
both patients and physicians. Ruiz-Llontop et al. (2023)
indicated that internal users reported a low level of 46.6%
for the "Tele-education" dimension, while the "Tele-
assistance" dimension obtained a high level of 47.9%;
external users found that the "Responsiveness" dimension
obtained a low level of 43.3%, and the "Security" dimension
obtained a low level of 39.3%.

De La Cruz-Ramirez et al. (2023) indicated that most
obstetricians made occasional use of smart health-based
services during their professional activities (45.7%); limited
access to computing devices (50.3%), medical applications
(56.9%) and Internet connection (50.4%) was observed; in
addition, most obstetricians lacked digital health education
training in the use of digital health tools (76.1%),
information management (79.0%), digital content creation
(77.5%) and collaborative networking (73.2%). All these

aspects had a statistically significant relationship with the
use of smart healthcare (p < 0.05).

With regard to the theoretical basis of digitized resource
management, the systems theory, proposed by Ludwig Von
Bertalanffy, has been taken into account, as it allows a
holistic approach to resource management, considering all
parts of the healthcare system, such as medical equipment,
management software and databases, and their
interrelationships, ensuring better coordination and
optimization of resources (Cambon & Alla, 2021). In
addition, it fosters interconnection between different
systems and subsystems, such as hospital information
systems, electronic medical records and patient monitoring
systems; this interconnection creates synergies that
operationally improve the entity (Katrakazas et al., 2020).

Systems theory also facilitates adaptation to
technological changes and the needs of the healthcare sector,
enabling the incorporation of new technologies and
management practices in an agile and efficient manner; it
also helps to identify and eliminate redundancies and
bottlenecks, improving resource management processes and
reducing operating costs; it provides a structured framework
for data analysis and decision making, improving the
accuracy and effectiveness of strategic and operational
decisions (Javanmardi et al., 2020).

Digitized resource management is the practice of using
digital technologies to optimize and manage the resources
needed in the delivery of health services, encompassing the
implementation of technological tools and platforms that
facilitate the collection, storage, analysis, and utilization of
data to improve the efficiency and quality of health services
(Kraus et al., 2021).

Optical Character Recognition and Identification (OCR)
is the electronic conversion of images of typed, handwritten
text into machine-coded text; this technology allows printed
text to be digitized for compact editing, searching and
storage, facilitating its manipulation by computer programs;
OCR systems scan documents and convert the character
images into machine-readable formats using pattern
processing, artificial intelligence and computer vision
techniques (Nahar et al., 2023).

Pseudonymization = and  privacy  preservation;
Pseudonymization is a data processing technique that
replaces identifiable information in a data set with artificial
identifiers or pseudonyms; this technique is used to protect
the privacy of individuals by anonymizing sensitive data
while maintaining the usefulness of the data for analysis and
processing; on the other hand, privacy preservation involves
implementing methods and policies that ensure that personal
data are treated in a way that does not compromise the
identity of individuals, even when data are shared or used
for research (Subramanian et al., 2023).



4 Digitization and Operational Efficiency in the Health Sector: A Study in Chota, Peru

Document management and archiving is the systematic
process of managing digital documents, including their
creation, storage, organization, preservation and final
disposition; this process uses technologies such as OCR to
convert physical documents into editable and searchable
digital formats, thus improving management efficiency and
access to information; the implementation of document
management systems allows organizations to maintain
effective control over information, ensuring its availability
and security (Abbas et al., 2022).

Electronic Medical Record (EMR) integration involves
the consolidation of patients' medical data into a centralized
digital system that facilitates access to and management of
clinical information; this process requires the use of
advanced technologies to ensure that data are kept accurate,
complete, and up-to-date, leading to improved coordination
of patient care and operational efficiency of healthcare
institutions; effective integration of EMRs also involves
interoperability between different systems and protection of
patient data privacy (Jang et al., 2023).

Regarding the theoretical basis of operational efficiency,
operations management theory is considered to have been
developed by Frederick Winslow Taylor, Henry Ford, and
Taiichi Ohno, emphasizing continuous improvement and
elimination of waste; it has contributed significantly to
operational efficiency in the healthcare sector, focusing on
optimizing operational and administrative processes to
improve service quality, reduce costs, and increase patient
satisfaction (Ali & Kannan, 2022).. In the healthcare sector,
the application of operations management principles allows
for better planning and control of resources, such as
personnel, equipment and medical supplies, ensuring that

they are used efficiently and effectively (Nartey et al., 2022).

One of the main contributions is the application of
continuous improvement techniques, such as Lean and Six
Sigma, which help to identify and eliminate waste, reduce
process variability and improve the quality of medical
services; these techniques enable hospitals and other
healthcare institutions to optimize workflow, reduce waiting
times and improve resource utilization; in addition,
operations management theory promotes the use of
information technologies to improve coordination and
information exchange between different departments and
healthcare professionals, which is crucial for comprehensive
and efficient patient care (Hadid et al., 2022).

Operational efficiency, in the words of Pimentel and
Mora-Monge (2023) is the ability of institutions to deliver
high quality healthcare services in a cost-effective manner
without sacrificing quality; optimizing human, financial and
material resources to increase productivity and reduce
operating costs.

The Lean Performance and Models analysis focuses on
supply chain efficiency and effectiveness, using

performance metrics to assess sustainability, responsiveness,
flexibility, and operational efficiency; it also proposes a
performance management framework that classifies
performance metrics into four competitive dimensions and
seven perspectives, demonstrating that physical stores are
critical components of the omnichannel strategy for many
retailers (Adivar et al., 2019).

Technical efficiency and scale assessment uses
advanced models such as data envelopment analysis (DEA)
to measure the efficiency of hospital supply chains; one
study used a DEA model of networks to assess the supply
chain efficiency of 19 hospitals in Iran, highlighting the
importance of assessing both free and fixed connections
within the internal structure of the supply chain (Gerami et
al., 2020).

Critical ~strategies for efficiency include the
implementation of Lean Six Sigma (LSS), which combines
waste elimination with data-driven continuous improvement
(Dion & Evans, 2024). A recent study in a private hospital
in Dublin, Ireland, demonstrated how LSS was used to
redesign the operating room department supply chain,
reducing inventory costs and improving clinical staff
efficiency (Renukappa et al., 2022). SCM focuses on the
efficient integration and coordination of inventory and
distribution activities; they also highlight the importance of
internal logistics and reducing operating costs to improve
patient service quality (Khorasani et al., 2020)].

2. Methods

The research was applied, as it aimed to solve a general
problem based on specific needs. It was quantitative, based
on the collection and analysis of data to narrate and expose
phenomena, which allowed fair and clear conclusions to be
drawn.

The design was non-experimental and transactional, i.e.,
it was carried out without manipulating variables and data
were collected at a single point in time. The scope of this
research was descriptive and explanatory, as it sought to
clearly identify the problem to be solved, collect and analyze
relevant quantitative data to understand the phenomenon
studied, and formulate conclusions or recommendations that
could be applied to improve processes, make decisions or
develop practical means. In addition, cooperation was
sought from stakeholders outside the sector, such as local
and regional institutions, and the findings were evaluated
and obtained.

The study population consisted of 159 employees of the
hospital under study, including health professionals and
appointed and contracted administrative personnel. Medical
and administrative personnel who were working at the time
the surveys were administered and those who voluntarily
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wished to participate were included. Workers on vacation,
on leave, and those who did not wish to participate in the
research were excluded.

To obtain the sample, the finite proportion calculation
was applied, resulting in 114 workers, made up of health
professionals and administrative personnel appointed and
hired. Simple random sampling was considered, since it
guaranteed randomness in the selection, was easy to apply
and ensured that each worker had the same possibilities of
being included in the sample. A survey was used as the data
collection technique, for which a questionnaire with 62
questions was designed and validated by experts. The data
were collected through an online survey, sent through a link
to the workers selected as a sample, guaranteeing the
confidentiality and confidentiality of the names of the
participants.

The descriptive statistical method was wused to
summarize and organize the data in an understandable way,
describing the main characteristics of the sample by means
of measures such as mean, median, mode, frequencies and
percentages. These analyses made it possible to identify
trends and patterns in the data collected. On the other hand,
the inferential statistical method was applied to make
generalizations and predictions about the population from
the sample analyzed. Hypothesis tests, confidence intervals
and regression analysis were used to determine causal
relationships between variables and to evaluate the
statistical significance of the results obtained. Respect for
intellectual property rights ensured the recognition,
valuation and originality of authors, preventing plagiarism
and theft of ideas, fostering an environment that valued and
protected innovation and creativity.

The data collected were kept secure, allowing the
personal data of the participants to be protected, and the

privacy of the information was an important consideration.
Transparency was essential, because there was no intention
to harm any participant, ensuring honesty throughout the
research process. Protecting biodiversity was also taken into
account, implementing measures to reduce degradation and
protect nature, respecting the living beings and ecosystems
involved in the research project. Honesty was fundamental,
involving the accurate collection of data, the correct
attribution of sources and the transparent presentation of the
results, without being adulterated or manipulated.

3. Results and Discussion

The results provide an analysis of the impact of various
factors, including IOCR, pseudonymization and privacy
preservation, document management and archiving, and
EMR integration, on operational efficiency within a hospital
setting. Table 1 summarizes the regression model, indicating
a significant positive relationship between these predictors
and operational efficiency, with an R-squared value of 0.287.
Further, the ANOVA results in Table 2 reinforce this finding,
demonstrating that the regression model significantly
accounts for variance in operational efficiency (F=11.083,
p<0.001). Subsequent analyses, including regression
coefficients and paired sample t-tests, elucidate specific
contributions of each factor, particularly highlighting the
critical role of digitized resource management as illustrated
in Table 7. These results underscore the necessity for
enhanced management strategies to improve operational
outcomes in healthcare environments.

Table 1: Model summary: impact of identification and optical character recognition (IOCR), pseudonymization and privacy
preservation, document management and archiving, and electronic medical record (EMR) integration on operational efficiency

. Standard Statistics of change
Model R R square ligllﬂfedd error of the | Changein | o . » | Sig. change
9 estimate R-squared ange in 9 g in F
1 ,536% 0.287 0.261 0.513 0.287 11.083 4 110 0.000

Note: a. Predictors: (Constant), Electronic Medical Record Integration (EMR), Pseudonymization and Privacy Preservation, Document
Management and Archiving, Identification and Optical Character Recognition (IOCR).

Table 2: Analysis of variance (ANOVA): Significance of model on operating efficiency

Model SS gl MC F Sig.
Regression 11.655 4 2914 11.083 ,000°
1 | Residual 28.919 110 0.263
Total 40.574 114

Note: a. Dependent variable: operating efficiency; b. Predictors: (Constant), Electronic Medical Record Integration (EMR); Pseudonymization
and Privacy Preservation, Document Management and Archiving; Identification and Optical Character Recognition (IOCR); SS, sum of
squares; MC, root mean square.
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Table 3: Regression coefficients: impact of optical character recognition and identification (OCR), pseudonymization and privacy

preservation, document management and archiving, and electronic medical record (EMR) integration on operational efficiency
CNE CE .

Model B Error Beta t Sig.

1 | (Constant) 0.510 0.240 2121 0.036
IOCR 0.002 0.067 0.003 0.033 0.974

PPP 0.193 0.093 0.188 2.070 0.041
GAC 0.224 0.071 0.280 3.173 0.002
IRME 0.224 0.079 0.253 2.832 0.006

Note: a. Dependent variable: EF, operational efficiency; IOCR, Identification and Optical Character Recognition; PPP, Pseudonymization and
Privacy Preservation; DAM, Document Management and Archiving; IRME, Integration of Electronic Medical Records; CNE, non-standardized
coefficients; CE, standardized coefficients.

Table 4: Descriptive statistics for the independent variable "Management of digitized resources" (VARIND DRM) and its
comparisons with specific dimensions in the analysis of performance and lean models, technical efficiency and scale, critical
strategies for efficiency, and supply chain management in a hospital in Chota, Peru, 2024

Media N Standard deviation Mean standard error
DRM 2.30 115 0.529 0.049
Par 1 ADM LEAN 2.00 115 0.662 0.062
DRM 230 115 0.529 0.049
Par 2 TESA 165 115 0.701 0.065
oor 3 DRM 230 115 0.529 0.049
ECE 2.06 115 0.764 0.071
oor 4 DRM 230 115 0.529 0.049
GCs 176 115 0.721 0.067

Note: DRM, digitized resource management; ADM LEAN performance analysis and modeling; TESA, technical efficiency and scale assessment;
CES, critical efficiency strategies; SCM, supply chain management

Table 5: Results of the t-test for paired samples examining the differences between the independent variable "Management
of digitized resources" (VARIND DRM) and the dimensions assessed in the efficiency and management of the hospital of
Chota, Peru, 2024

Matched differences
95% confidence interval . .
Media Star.'nd::lrd Mean standard of the difference t gl Sig. (bil.)
deviation error " -
Inferior Superior
Par 1| DRM - ADM LEAN 0.296 0.649 0.060 0.176 0.415 4.889 114 0.000
Par 2 DRM- TESA 0.643 0.716 0.067 0.511 0.776 9.643 114 0.000
Par 3 DRM - ECE 0.235 0.705 0.066 0.105 0.365 3.571 114 0.001
Par 4 DRM- GCS 0.539 0.741 0.069 0.402 0.676 7.804 114 0.000

Note: DRM, digitized resource management; ADM LEAN performance analysis and modeling; TESA, technical efficiency and scale
assessment; CES, critical efficiency strategies; SCM, supply chain management

Table 6: Estimated effect sizes using Cohen's d and Hedges' correction for the independent variable "Management of digitized
resources" (VARIND DRM) compared to the dimensions assessed in the performance of the hospital in Chota, Peru

. Estimated 95% confidence interval
Standardizer® . = =
points Inferior Superior
Par 1 | DRM - ADM LEAN Cohen's d 0.649 0.456 0.263 0.647
Hedges correction 0.651 0.454 0.262 0.645
Cohen's d . . . .
Par 2 | DRM- TESA ohen's . 0.716 0.899 0.681 1.115
Hedges correction 0.718 0.896 0.679 1.111
Cohen's d . . . .
Par 3 | DRM - ECE ohen's . 0.705 0.333 0.145 0.520
Hedges correction 0.707 0.332 0.144 0.518
Cohen's d 0.741 0.728 0.521 0.932
Par 4 | DRM- GCS -
Hedges correction 0.743 0.725 0.519 0.929

Note: DRM, digitized resource management; LEAN ADM, LEAN performance analysis and modeling; TESA, technical efficiency and scale
assessment; CES critical efficiency strategies; SCM, supply chain management
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Table 7: Summary of the regression model evaluating the impact of digitized resource management on the operational efficiency of

the hospital in Chota, Peru, 2024

n Standard Statistics of change
Model R R square Adjustad error of the | ch i Ch i Sig. Ch i
R-squared . ange in ange in gt gl2 ig. ange in
estimate R-squared F F
1 ,530° 0.281 0.274 0.508 0.281 44.062 1 113 0.000

Note: a. Predictors: (Constant), management of digitized resources

Table 8: Analysis of variance (ANOVA) to determine the statistical significance of the impact of digitized resource management on

the operational efficiency of the Chota hospital, Peru, 2024

Model ss gl mc F Sig.
Regression 11.383 1 11.383 44.062 ,000°
1| Residual 29.191 113 0.258
Total 40.574 114

Note: a. Dependent variable: Operating efficiency. b. Predictors: (Constant), Management of digitized resources.

Table 9: Coefficients of the regression model showing the relationship between digitized resource management and operational

efficiency of the hospital in Chota, Peru, 2024

Unstandardized coefficients Standardized coefficients )
Model t Sig.
B Error Beta
Constant 0.569 0.212 2.686 0.008
1
DRM 0.597 0.090 0.530 6.638 0.000

Note: a. Dependent variable: Operating efficiency.

70
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o M |

DRM 10cR PP 0AM IRME

Figure 1: Level of digitized resource management of a
hospital in Chota, Peru-2024
Note: DRM, digitized resource management; IOCR, identification
and optical character recognition; PPP, pseudonymization and
privacy preservation; DAM, document archiving and management;
IRME, electronic medical record integration4

63

51

44
0 M

DRM 10CR PP 0AM IRME
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Figure 2: Level of operational efficiency of a hospital in
Chota, Peru-2024
Note: OE, operational efficiency; ADM LEAN, performance analysis
and modeling; TESA, technical efficiency and scale assessment;
CES, critical efficiency strategies; SCM, supply chain management.

This study evaluates the impact of digitized resource
management on the operational efficiency of the Chota
hospital (Peru) in 2024. The results indicate that digitization
has a moderate but significant impact on operational
efficiency, with a coefficient of determination R of 0.530
and an R? of 0.281. This suggests that 28.1% of the
variability in operational efficiency can be explained by
digitized resource management. This suggests that 28.1% of
the variability in operational efficiency can be explained by
digitized resource management. Regression analysis
revealed an adjusted R? of 0.274 and a standard error of
estimate of 0.508, confirming the accuracy of the model
(F=44.062, p=0.000).

The coefficients of the model indicate that digitization
of resources is a key strategy to improve operational
efficiency (Beta=0.530, t=6.638, p=0.000). These findings
are consistent with previous studies by Buddhev et al.
(2024), which demonstrated the tangible benefits of
digitization in the healthcare sector. In addition, Gupta et al.
(2024) and Begkos et al. (2024) highlighted the benefits of
digital transformation, improved governance and the
creation of interorganizational tensions.

Buddhev et al. (2024) observed a 44% decrease in
cancelled operations and an improvement in staff
satisfaction from 12% to 96%. Gupta et al. (2024) noted that
ArogyaSetu had a positive impact on the Indian healthcare
sector, while Begkos et al. (2024) emphasized
empowerment of various stakeholders.

Von Bertalanffy's systems theory suggests a holistic
approach to resource management, which improves
coordination and optimization (Cambon & Alla, 2021).
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Taylor, Ford and Ohno's operations management theory
emphasizes continuous improvement and waste elimination,
applying techniques such as Lean and Six Sigma to optimize
processes and improve service quality (Ali & Kannan, 2022;
Nartey et al., 2022; Hadid et al., 2022).

In the recent context, an increasing number of
digitization experiences are being implemented in the
Peruvian public sector (Montenegro Neira et al., 2024). In
the national health care system, the results of the literature
generally point to technical and operational improvements
in terms of efficiency (Romero et al., 2023). Overall, our
results are consistent with the expected national and regional
trends: Peru's structural heterogeneity leads to a pronounced
digital divide, particularly between urban and rural areas; in
this context, it is important to highlight that in rural regions,
the perception of technological changes and their impacts
carries greater significance. (Prieto-Egido et al., 2023).

Our results contribute to the limited evidence in rural
Peru's hospital context by demonstrating improved
efficiency and operability. In a rural context, the success of
a technology should be evaluated based on its social
acceptance within the hospital setting. Some studies suggest
that factors such as the experience level of the staff can
significantly influence this success (Hasebrook et al., 2023).
This complementary variable can help shape new research
agendas and inform policies for digital health services in
rural Peru.

4. Conclusions

The impact of digitized resource management on the
operational efficiency of the hospital in Chota, Peru, for the
year 2024 was evaluated. Using a regression model, it was
determined that the digitization of resources has a moderate
but significant impact on operational efficiency, evidenced
by a coefficient of determination (R) of 0.530 and an R-
squared of 0.281. This suggests that approximately 28.1%
of the variability in operational efficiency can be explained
by digitized resource management. The results show that the
inclusion of the predictors in the model maintains a
significant explanation of 27.4% of the variability, with a
standard error of the estimate of 0.508, reflecting adequate
accuracy in the predictions. The change in R-squared was
0.281, with an F-value of 44.062 and a significance level of
0.000, confirming the statistical significance of the model.
These findings validate the importance of digitization as a
strategy to improve operational efficiency and are in line
with previous studies such as Buddhev et al. (2024).

There are gaps in the literature regarding the specific
implementation of digital management systems in rural
hospitals and their long-term impact. Future research should
focus on longitudinal studies that analyze differences in

operational efficiency between hospitals with different
levels of digitization and in different geographic contexts.
Limitations of the study include the focus on a single
hospital, which may not be representative of other
healthcare settings. One way to overcome this limitation is
to construct a study that can include hospitals with different
institutional characteristics, in order to compare whether the
impact is identical in hospitals of different sizes and
characteristics or location. In addition, the non-experimental,
cross-sectional methodology limits the ability to establish
definitive causality between digitization and operational
efficiency. Future research should consider larger samples
and longitudinal methods to provide more robust results.

In the data analysis, it is revealed that the management
of digitized resources is predominantly at a medium level,
with a notable implementation of OCR (60%) and a high
level of Pseudonymization and preservation of data privacy
(51%). The hospital's operational efficiency is mostly at a
medium level (64%), with significant areas for improvement
in technical and scale efficiency, as well as in SCM.
Statistical analysis shows that OCR, Pseudonymization,
document management and archiving, and EHR integration
have a significant impact on hospital operational efficiency,
with a model R-value of 0.536 and an R-squared of 0.287.
These results underscore the importance of focusing on
these areas to improve operational efficiency.

To improve the operational efficiency of the health
sector in Chota, it is suggested to increase the level of
digitization of resources by focusing on improving areas
with current average levels, such as EHR integration and
SCM. This can be achieved by investing in advanced
technology and continuous staff training, establishing an
implementation plan with clearly defined phases, specific
deadlines and allocated resources. It is also crucial to
optimize document management and archiving to reduce
information access time and improve data accuracy. The
adoption of cloud-based document management systems,
allowing fast and secure access to documents from any
location, could be an effective solution.

It is recommended that Pseudonymization and privacy
preservation measures be strengthened to ensure the
integrity and confidentiality of patient information. This
may include implementing advanced security protocols and
conducting regular audits to ensure compliance with data
protection regulations. In addition, it is essential to increase
the application of LEAN models and critical strategies for
efficiency, aligning with Lean Six Sigma best practices.
Conducting training workshops for staff and establishing
continuous improvement teams to monitor and optimize
operational processes can lead to significant improvements.

Consolidating EHR integration to achieve a complete
transition to electronic systems is a priority. This can
significantly improve the quality of patient care and the
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operational efficiency of the hospital. It is crucial to develop
a detailed timeline for full EHR implementation, including
testing and feedback stages. It is also recommended to
implement strategies to improve SCM, such as the adoption
of real-time tracking technologies and automated inventory
management systems. This can help reduce costs, optimize
the flow of materials, and improve the availability of
resources needed for healthcare.

Finally, it is suggested that comparative studies be
conducted in other rural and urban hospitals to evaluate the
effectiveness of digitalization strategies and adapt best
practices. These studies should consider different levels of
implementation of digital technologies and their impact on
operational efficiency and quality of care. These proposals,
based on the study findings, provide a solid basis for future
interventions and improvements in digitized resource
management in hospitals, contributing to greater operational
efficiency and improved quality of care
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