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as crucial components in effectively managing healthcare challenges. This study delves ShareAlike 4.0 (CC BY-NC-SA  4.0)
into the multifaceted. role of integra?ed systems, with a pa.lrticular focus on .the pivotal iﬁfgﬁi‘;ﬁiivecommons'Org/licenses /bLy‘_;ecrfse
aspects of text analytics. An exploration of various applications of text analytics unfolds, sa/4.0/).
shedding light on its diverse utility within the healthcare landscape. Extensive reviews of

problems encountered by different organizations and insights gleaned from research
contribute to a comprehensive understanding of the challenges faced by Health and

Human Services (HHS). These challenges, intricately linked to issues such as hospital

strains and consumers' personal experiences, are thoroughly examined to provide
actionable solutions. A key emphasis is placed on the indispensability of data integration,

and the abstract discusses how various analytic approaches can be strategically employed

within a well-integrated database system. The nuances of implementing an integrated

model are scrutinized, highlighting the primary challenges that organizations, particularly

HHS, may encounter. Subsequently, potential solutions are presented, leveraging the

power of OLAP to construct a dashboard tailored to address the identified problems.

Beyond the technical intricacies, the abstract explores the ramifications of an integrated

approach on decision-making processes within HHS. The discussion extends to the
acceleration of decision-making possibilities, underlining the imperative need for timely

and informed actions in the face of healthcare challenges. In essence, this study provides

a nuanced exploration of the role of Integrated Healthcare Systems during the COVID-19
pandemic, incorporating insights from text analytics, data integration, and analytic
methodologies. The findings aim to contribute valuable perspectives to healthcare
organizations, particularly HHS, as they navigate and mitigate the complexities posed by

the ongoing global health crisis.
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1 Introduction

In the wake of the Covid-19 pandemic, the significance of healthcare has been thrust into the spotlight,
particularly when the physical accessibility of necessary treatments is compromised. The need for a robust and
responsive healthcare system has become more evident than ever. To ensure a consistent and high-quality
healthcare delivery, the integration of advanced technological systems for comprehensive data management has
become imperative [1]. In response to the ongoing crisis, healthcare organizations find themselves grappling with
an unprecedented surge in data collection, surpassing the volumes witnessed in pre-pandemic times. The sheer
magnitude of data being generated necessitates the implementation of well-integrated systems capable of efficiently
handling and storing this wealth of information [2], [3]. The establishment of such integrated frameworks is
paramount for ensuring the seamless storage, retrieval, and management of data crucial for analyses. An integral
aspect of this technological evolution is its direct impact on patient care. The effective storage and management of
data play a pivotal role in facilitating prompt and precise treatment strategies. In essence, a well-integrated data
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infrastructure becomes the linchpin in delivering healthcare solutions that are not only efficient but also tailored to
the unique needs arising from the challenges posed by the pandemic [4].

Within this landscape of evolving healthcare paradigms, the Department of Health and Human Services (HHS)
emerges as a key player committed to addressing operational challenges through innovative analytical approaches.
Leveraging the wealth of data housed within an integrated infrastructure, the HHS aims to navigate and solve
complex issues inherent in the healthcare system [5], [6], [7]. The integration of diverse analytical methodologies
positions the organization to extract actionable insights, enhancing its ability to make informed decisions that
positively impact patient outcomes and organizational efficiency. As the healthcare sector continues to grapple with
the ever-evolving challenges posed by the pandemic, the synergy between technological advancements, data
integration, and analytical approaches championed by organizations like the HHS stands as a beacon of progress. It
underscores the transformative potential of leveraging data in addressing operational inefficiencies and elevating
healthcare delivery to new heights. In this era of heightened reliance on technology, the integration of data-driven
solutions not only ensures the resilience of healthcare systems but also paves the way for a future where patient
care is optimized through informed decision-making and advanced analytics.

1) Analytical Perspectives.

Due to the intricate nature of digital data sets, the journal underscores the critical importance of employing text
analytics to extract, organize, and analyze pertinent medical data. This approach is essential for identifying patterns
that enable the monitoring of patients' progress. Within the vast data collected by healthcare systems, a
predominant portion exists in the form of unstructured textual information, including prescriptions, medical history
records, and test results encapsulated in Electronic Health Records (EHR), as noted by Hyder and Nafees [8], the
integration of Natural Language Processing (NLP) with machine learning techniques facilitates the extraction of
insights from the free-text data within EHRs. This, in turn, enables the development of predictive analytics for
patient management, pharmacovigilance, and clinical populations, as highlighted by Zhao Jorgetto [9], who also
leverage web analytics for prediction, identification, and monitoring based on available information.

Schwemmer and Ziewiecki [10] emphasizes the increasing demand for social media analytic techniques in light
of the substantial growth in social media and content usage. Utilizing information such as customer opinions,
reviews, and product pricing from other businesses aids in understanding past events and predicting future trends.
The article discusses the development of a framework for text mining, quantitative analysis, and sentiment analysis,
employing machine learning to classify text responses into negative and positive categories.

Amid the current healthcare landscape, there is a pressing need for the overhaul of healthcare systems to
address sustainability concerns. The potential shortage of drugs in pharmacies poses a significant risk to public
health. Consequently, predictive models, employing stream analytics and machine learning algorithms, become
crucial for estimating impending drug shortages and determining the most effective medicines for specific diseases
[11].

Robakowska et al. [12] highlight the challenges posed by a high demand for minor ailment treatment in
hospital emergency departments (ED), leading to an influx of doctor appointments and ED visits. To address this
issue, geospatial analysis is employed to assess the mapping data and geographical distribution of healthcare
centers, offering insights into dominant patterns in accessibility and distribution.

While data analytics technology is indispensable for extracting insights from unstructured data in the healthcare
industry, it is not without its challenges. Hyder and Nafees [8] note issues with Natural Language Processing,
particularly in implementing complex linguistic features, leading to less accurate clinical insights compared to
annotated clinical documentation. Furthermore, Zhao Jorgetto [9] highlight the time-consuming and unreliable
nature of analytics, especially in social media analytics, where integration of data from various platforms can lead
to inefficiencies in analysis. These challenges underscore the need for continued advancements in analytics
management to harness the full potential of data-driven insights in healthcare.

2  Problem Statement

1) Strains in hospitals due to lack of community pharmacies

Amid the ongoing pandemic, there is an urgent demand for healthcare services, particularly for COVID-19
treatments. This heightened demand has placed significant strains on hospitals, especially in rural areas. With
medical facilities prioritizing COVID-19 patients in emergency departments (ED), individuals with minor ailments
find it challenging to secure treatment in hospitals. Consequently, those with non-urgent medical conditions are
compelled to seek care from local clinics and pharmacies. However, in certain states across the US, the distribution
of pharmacies and clinics is insufficient, making it difficult for patients to access essential services. This scarcity
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forces patients to rely on hospitals, contributing to increased COVID-19 infections and further burdening
healthcare facilities. Recognizing this challenge, the Department of Health and Human Services (HHS) endeavors
to address the issue through a comprehensive study.

To gather pertinent data, the HHS employs web analytics based on the traffic received on its website,
originating from patients searching online for local pharmacies. The HHS website serves as a valuable resource by
providing addresses of various clinics and pharmacies managed by the organization across multiple states. This
web traffic, analyzed through web analytics, serves as a foundation for geospatial analytics. Geospatial analytics is
utilized to identify the geographic locations of website visitors, particularly focusing on regions where patients are
concentrated. This analysis offers insights into the areas where there is a higher demand for community
pharmacies. By referring to existing organizational data containing details about pharmacies, including their
locations, the HHS can strategically address the distribution gaps in states with high patient concentrations.
Moreover, leveraging web analytics enables the implementation of stream analytics, providing real-time data on
visitor locations. This live data facilitates the creation of dynamic and timely reports, allowing for the analysis of
geolocational data. Through this multifaceted approach, the HHS aims to not only identify current challenges but
also to proactively address emerging needs, ultimately improving the accessibility of healthcare services during the
ongoing pandemic.

2) Strains in hospitals due to lack of community pharmacies

The surge in demand for pharmaceutical products and healthcare services during the pandemic has led to a
notable shift in customer behavior compared to pre-pandemic times [13]. It is imperative to comprehend the
sentiments, behaviors, and thoughts of customers regarding the use of pharmaceutical products and the acquisition
of services from clinics and pharmacies in this altered landscape. This understanding is crucial for differentiating
authentic personal experiences from feedback influenced by mainstream media. For instance, a recent controversy
arose among consumers when negative comments emerged, undermining the benefits of vaccination. These
comments were rooted in anti-vaccine propaganda disseminated by individuals lacking sufficient knowledge about
the vaccines. The Department of Health and Human Services (HHS) aims to address such challenges through a
strategic approach.

The HHS plans to leverage text mining techniques to extract unstructured texts from its social media pages and
website. Subsequently, text analytics will be employed to transform this data into structured information containing
feedback and complaints related to healthcare products and clinical services. Web analytics will further be
conducted to analyze the duration visitors spend on the HHS website, providing insights into their behavior; a
longer duration suggests a higher likelihood of genuine engagement. Crucially, social media analytics will play a
pivotal role in understanding visitor sentiments. Employing sentiment analysis, the HHS aims to establish a
sentiment ratio for individual feedback. By discerning the difference between the proportions of high and low
sentiment ratios and considering the context of the feedback, the organization can effectively distinguish between
genuine experiences and mere hearsay.

In summary, the HHS recognizes the importance of comprehending evolving customer sentiments and
behaviors in the context of pharmaceutical products and healthcare services during the pandemic. Through the
implementation of text mining, text analytics, web analytics, and social media analytics, the organization seeks to
extract valuable insights, enabling a nuanced understanding of genuine experiences and addressing misinformation
or misconceptions in the public discourse.

3 Text Data Retrieval Perspective

1) Data Integration

Data integration stands out as a highly impactful practice across scientific and commercial domains,
particularly in healthcare. The meticulous control of healthcare data holds the potential to markedly enhance
clinical outcomes and patient care within healthcare organizations [14]. Additionally, it facilitates the tracking of
crucial work-related information for physicians, such as organizational affiliations, faculty appointments, and
locations. Improved network communication within the data system not only enhances call center productivity but
also enables real-time accessibility to appointment information. The judicious use of information technology is
imperative to support decision-making processes for healthcare professionals and top management. Efforts have
been directed towards leveraging various medical data sources for applications in clinical research and education.
Amidst these advancements, hospitals find themselves grappling with an influx of patients seeking treatment for
minor ailments, often stemming from limited access to local clinics or dissatisfaction with healthcare service
providers.
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To address this challenge, web analytics becomes indispensable in identifying specific regions where people
encounter difficulties accessing clinical services. Web and text mining techniques prove invaluable in extracting
unstructured text chunks, encompassing web and geospatial data related to individuals in need of healthcare
services [15]. Given the dynamic nature of this data, daily updates underscore the importance of storing it in a well-
integrated database for comprehensive analyses. Without a robust enterprise data infrastructure, the crucial steps
involved in transforming and cleansing data are overlooked. This oversight results in the storage of redundant and
inaccurate data, diminishing the business value of the information. Analyzing such unclean datasets leads to
skewed results influenced by unforeseen patterns and trends, thereby compromising the decision-making process.
A well-integrated data infrastructure serves as a remedy, eliminating undesired data and ensuring accurate and
consistent analyses in the realms of web analytics, geospatial analysis, and stream analytics for web-related data.

2) Text Analytics and Its Application

Web crawling serves as a method of web mining, aiming to gather data pertaining to web content and usage. Its
primary purpose is to extract meaningful information from unstructured text content within webpages,
encompassing details about visitor activity, such as visits and time spent on each page. Social media analytics
utilizes the unstructured text extracted through web crawling, analyzing social media content, including posts and
comments, to identify entities and relationships. Natural Language Processing (NLP) is employed to discern
ambiguities and sentiments, distinguishing genuine feedback from hearsay. Geospatial data is an integral
component of the information extracted through web crawling, encompassing latitudes, longitudes, and states. This
geospatial data is crucial for pinpointing areas lacking pharmacies and clinics through geospatial analysis within
web analytics [7], [8], [11], [15]. Given the research's organization-oriented focus on identifying deficient clinics
and pharmacies, a geospatial static approach is exclusively employed.

Stream analytics comes into play for live streaming of locations as feedback is provided or webpages are
visited. In text analytics, specific business challenges are addressed by identifying keywords and utilizing them in a
word cloud to efficiently filter and analyze data. Based on results from various analytical approaches, data mining
is conducted through centroid clustering using Lloyd's algorithm [16], [17]. This facilitates the creation of clusters
based on different classification scenarios, such as consumers providing diverse feedback about pharmacies and
clinics.

3) The Advantages of Text Retrieval
Health policies and administration
* Allow detection of insurance fraud where doctors or patients unnecessarily claim drugs for a
particular diagnosis.
* Predictive models in real-time fraud detection systems can identify what drug type or procedure is
necessary for different diagnoses and when those conditions are violated.
* Having predictive models for fraud detection eases the financial burden of governments and
insurance companies as well as preventing bankruptcy [18].
Decision support
* Allow clinicians to gain information on patients’ diagnosis and treatment, especially for clinician
with less experience.
* Reduce human subjectivity
+ Effective management such as monitoring drug orders, clinical complexity management, and
administrative work support.
Disease prediction
*  Reduce medical error by improved prediction models based on patient data recorded in the EHR
* Minimise adverse drug reactions and side effects
*  Predictive models support and provide medicine new knowledge and founding

4) The Disadvantages of Text Retrieval
High financial costs
* Adoption and implementation costs
o Purchase and installation of hardware and software
o Conversion of analogue records to electronic
o End-user training
*  Maintenance costs
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o Regular upgrades for hardware and software
Disruption of workflow
* End-users (medical staff and providers) have to spend extra time learning how to use the system
* Researchers have estimated that EHR end-users spent 134.2 hours on implementation activities
associated with getting and learning a new system [19].
Accurately analysing and extracting unstructured data.
*  Unstructured format of medical records as well as its complexity makes it hard for them to be
extracted and analysed
* Similar or contradicting findings from unstructured can be challenging for the classification
process.
Patient Security and Privacy
* Legal and ethical concerns arise when using text mining to extract and analyse sensitive
information about patients such as identity, name, banking details without consent, resulting in
misconduct or misuse [20].

4 Challenges in Implementation

1) Data Extraction

Developing an OLAP system faces the challenge of data conversion, particularly when dealing with
unstructured data like medical notes, clinical tests, observations, and feedback forms. To facilitate analysis, these
forms need to be transformed into an electronic format. However, this process can be time-consuming, given the
complexity of analyzing and extracting information from textual data. In addressing this issue, Arfaoui and Akaichi
[21] suggest the utilization of an Optical Character Recognition program for data conversion. This program
demonstrates a >99% agreement between data collection forms and scanned data. The author emphasizes that the
time spent on manual data entry surpasses the efforts required to develop a scanning system, input data, and verify
its accuracy.

2) Low Currency

To effectively leverage the vast amounts of data collected in healthcare centers, the adoption of dashboards
generated through Online Analytical Processing (OLAP) is becoming imperative. These dashboards present
insights derived from OLAP, enabling data analysts to navigate the database and delve into specific subsets of the
data [21]. While the use of OLAP-created dashboards holds significant benefits for the healthcare industry, there
are challenges associated with their implementation. The primary challenge of OLAP systems lies in the delayed
currency of data findings. This delay is attributed to the extended time required for data to undergo Extraction,
Transformation, and Loading (ETL) processing into the OLAP environment. Consequently, OLAP systems face
limitations in achieving real-time data analysis, given the resource-intensive and complex nature of their processes
compared to conventional transactional data processing methods. OLAP environments necessitate the aggregation
of data over time, with large-scale queries typically executed on a monthly or quarterly basis. As a result, the data
produced in OLAP exhibits high latency, being considered "near real-time" at best [21].

5 The Dashboard Analysis

In response to the challenges encountered by HHS amid the pandemic, marked by the strain on hospitals and
the need to analyze consumer behaviors, a dashboard has been developed. This dashboard is designed to facilitate
various analytics and is powered by a cleaned and transformed dataset stored in a data warehouse. The aim is to
establish an integrated information management system to effectively address the current healthcare scenario.
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Figure 1. The Dashboard

Initially, the geo map is employed to enhance the visualization of various states in the US, enabling geospatial
analysis to pinpoint states grappling with patient management challenges. Subsequently, a pie chart illustrates the
distribution of sentiment scores for each user, segmented by their respective IDs. A slider feature allows the
adjustment of sentiment scores, facilitating sentiment analysis to identify web and geospatial data instances
associated with specific sentiment ranges. Moreover, two card visualizations present web analytics data, including
the average time visitors spend on the website and the bounce rate. The bounce rate indicates instances where
visitors exit the website after viewing only one page without navigating to others. Both the bounce rate and average
time spent are incorporated into the dashboard to assess whether bouncing visitors spent sufficient time to either
provide feedback or review the presented information. This is crucial because a visitor may spend ample time on a
specific webpage, offer feedback, and still leave without navigating to other pages, categorizing the instance as a
bounce but potentially representing an engaged visitor. Additionally, a bar chart displays web analytics data on the
time visitors spend on the website, categorized by visitor type (returning or new). A table showcases geospatial
data, including state, longitude, latitude, and the predominant topic discussed in each state. Finally, a word cloud is
integrated for text analytics, aiding in the identification of specific words from visitor feedback to address the
challenges faced by HHS.
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Figure 2. Dashboard Analysis for strained hospitals

To pinpoint states with strained hospitals and inadequate access to pharmacies and clinics, specific keywords
such as "far," "away," and "crowded" were chosen. This selection ensures that visualizations display data instances
and proportions exclusively tied to these keyword criteria. The rationale behind this approach is rooted in feedback
received on webpages and the HHS social media platform. By focusing on keywords, it becomes possible to
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precisely identify locations where complaints regarding distance and crowded conditions originate. The results
reveal that Colorado, Nevada, Oregon, and Utah are grappling with challenges related to hospital strains and a
scarcity of pharmacies and clinics. The legitimacy of the feedback is underscored by a 0% bounce rate, indicating
that individuals spent a substantial average time of 4.5 minutes researching and providing feedback. Therefore, for
informed decision-making, HHS should prioritize the establishment of additional clinics in Colorado, Nevada,
Oregon, and Utah, along with a targeted expansion of pharmacies in Nevada.

1) Distinguishing Legitimate comments from Hearsay

Among the individuals providing feedback, there are those who raise non-legitimate complaints. The pie chart
highlights a sentiment score of 0.25, indicating a lower end of the spectrum. Notably, feedback with this sentiment
score is consistently attributed to the same user with the userid "derie," situated in Wyoming—the sole visitor from
that state. The user repetitively returns to the website, registering five instances of providing identical negative
feedback, as depicted in the bar chart categorizing them as a returning visitor. Despite spending an average of three
minutes on the HHS website, the user exhibits a 2.5% bounce rate, suggesting a departure during one of the visits.
Identifying recurring sentiment scores from the same user raises concerns about the legitimacy of the feedback,
categorizing it as potential spam. Such feedback may not warrant significant consideration in the decision-making
process. Consequently, for informed decision-making, specific measures will be implemented to filter out these
repetitive comments, ensuring they do not mislead other customers contemplating a visit to the particular
pharmacy.
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Figure 3. Dashboard Analysis for hearsay

6 Conclusion

In summary, valuable insights have been obtained regarding the challenges faced by numerous healthcare
organizations in the industry, leading to effective solutions for operational issues within HHS. The significance of
data integration for comprehensive analyses has become increasingly evident, driven by the growing volume of
healthcare data and challenges in information management. Text analytics has played a pivotal role in providing a
versatile solution, extracting unstructured text to categorize data through transformation and loading into the data
infrastructure. Subsequently, the dashboard derived from this infrastructure has been instrumental in conducting
web analytics, geospatial analysis, and social media analytics. The insights gleaned from these analyses have
informed decision-making processes, aiding in addressing the challenges confronted by HHS.
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Moreover, the incorporation of IoT devices enables the presentation of real-time analysis reports to healthcare
professionals through stream analytics, enhancing their ability to attend to patients more efficiently. Looking ahead,
as diverse data types continue to be collected, digitizing storage and analyses on cloud servers will prove essential
in handling the data explosion within the healthcare sector. This approach promises a faster decision-making
process for HHS and contributes to cost reduction in storage infrastructure.
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