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ABSTRACT

enhancements.

Addressing health disparities has become an important concern in public health, underlying the need to
comprehensively investigate and understand the social determinants of health to foster equitable healthcare
outcomes. This descriptive analysis examines the temporal and spatial patterns of social determinants of health in
United States nursing homes from 2020 to 2023. Leveraging quarterly data obtained from the Centers for Medicare
and Medicaid Services, the study provides an overview of key social drivers of health, including functional status,
cognitive status, psychosocial factors, geriatric syndromes, and more. Through visual exploration, the study aims to
elucidate trends and variations over time and across different regions. The analysis adopts a descriptive approach,
emphasizing qualitative insights and policy considerations. This study contributes to a better understanding of the

contextual factors influencing health outcomes in nursing homes, offering valuable insights for potential policy
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INTRODUCTION

The aging population in the United States has brought a critical
focus to the healthcare needs of individuals residing in nursing
homes. As the demand for longterm care continues to rise,
understanding the nuanced health and social determinants of
this vulnerable population becomes increasingly essential. This
study aims to explore the importance of performing assessments
of residents in nursing homes, delving into their overall health
status and potential social determinants and challenges they may
face. In general, nursing homes serve as essential centers for the
care of older adults, providing a spectrum of services to meet the
diverse needs of residents. However, a nuanced understanding of
the health landscape within these facilities goes beyond just
medical diagnoses. It involves a thorough examination of the
resident’s physical and mental well-being, encompassing their
functional status, cognitive abilities, and the countless social
determinants that shape their health outcomes. Recognizing the

significance of this holistic approach, this study underscores the
importance of regular assessments as a foundation for person-
centered and equitable care.

An assessment of nursing home residents not only aids in
identifying existing health conditions but also facilitates the early
detection of potential issues, enabling timely and targeted
interventions. This assessment could extend beyond traditional
clinical measures to incorporate a consideration of social
determinants, acknowledging the influence of factors such as
socio economic status, living conditions, and social support
networks on health outcomes. By integrating these other
dimensions, health-care professionals can develop customized
care plans that prioritize the unique needs and preferences of
each resident.

In the subsequent sections, this paper will explore some of the
social determinants of health variables relevant to nursing home
residents the high- lighting the
importance of recognizing and addressing these factors for the
delivery of high-quality and equitable care. Through a descriptive

considered in analysis,
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analysis, the paper seeks to contribute insights into the temporal
and spatial patterns of social determinants within nursing
homes from 2020 to 2023. Such an exploration is important for
advancing our understanding of the complex interplay between
health disparities and the diverse social determinants present in
this vulnerable population.

Social determinants of health

Social Determinants of Health (SDOH) emerge as critical factors
that influence individual’s well-being, encompassing the social,
economic, and environmental conditions in which people live,
work, and age [1,2]. Understanding and addressing SDOH is
vital to delivering effective and equitable healthcare, especially
in the context of vulnerable populations, such as those residing
in nursing homes. At its core, SDOH encapsulates a diverse
spectrum of elements, each intricately connected with an
individual’s health trajectory. Economic stability, educational
networks, neighborhood
environments, and access to healthcare services are some of
these factors that collectively contribute to SDOH [2,3]. For
individuals and health

vulnerabilities converge, understanding SDOH becomes very

opportunities,  social  support

in nursing homes, where age
important. The impact of these determinants is amplified,
shaping the residents’ over-all health outcomes and quality of
life. From the financial resources available to them to the social
connections within the facility, every facet of their well-being is
intricately tied to the broader social determinants that define
their environment. In addition, vulnerable populations often
face systemic barriers rooted in social determinants, leading to
unequal access to resources and healthcare [4]. Recognizing and
addressing these disparities through the lens of SDOH is a
fundamental step toward achieving health equity and ensuring
that every individual in society, regardless of their background,
has an opportunity to attain the highest level of health.

Health condition

The exploration of medical or clinical conditions within nursing
holds

distinguishing between communicable and non-communicable

homes important  significance, especially =~ when
diseases. These distinct categories of illnesses play important roles
in shaping the health and targeted interventions for optimal care
of nursing home residents. Communicable diseases pose a unique
threat within nursing homes due to the communal living
environment. Rapid transmission of infections can occur,
affecting a significant portion of the vulnerable elderly population
[5]. Investigating the prevalence and dynamics of communicable
diseases is fundamental for implementing robust infection
prevention and control measures [6]. On the other hand, non-
communicable diseases also play a significant part in the
healthcare landscape in nursing homes. Residents often suffer
from chronic conditions such as cardiovascular diseases, diabetes,
and respiratory disorders [7,8]. Investigating the prevalence and
management of these diseases is indispensable for delivering
effective, person-centered care. Taking into account the SDOH
and overall health condition enables healthcare professionals to
modify treatment plans, monitor disease progression, and

enhance the overall quality of life for residents.
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Health disparities in nursing homes

Over 15,000 certified Nursing Home (NHs) facilities housed
about 1.2 million residents, according to a July 2022 report from
the Centers for Medicare and Medicaid Services (CMS) [9]. For
decades, care delivered in NHs has received significant policy
attention due to the poor outcomes of care. These facilities are
designed to provide care for the elderly, but they constantly face
differences or challenges associated with health disparities. These
differences show up in health outcomes and access to quality
care, and they are often linked to factors like race, ethnicity, and
socio economic status [10-12]. Studies reveal that residents from
various racial backgrounds may experience distinct levels of care
quality and health outcomes [13]. Economic disparities also play
a role, making it harder for some residents to access quality
services [14]. Furthermore, disparities are observed in areas like
palliative and end-oflife care, where gaps in services impact
nursing home residents differently [15]. It is essential to address
these issues by promoting fairness, cultural understanding, and
policies that break down barriers to healthcare access.

It is also essential to recognize that residing in a nursing home
inherently becomes an important determinant of health for
individuals. Residents of nursing homes experience a distinctive
set of circumstances that distinguish them from non-residents,
potentially leading to negative health impacts. Residential status
itself serves as a critical determinant, influencing various aspects
of health outcomes, access to care, and overall well-being.
Factors such as the communal living environment, potential
limitations in autonomy, and the prevalence of complex health
conditions within nursing homes contribute to the unique
health challenges faced by residents. Therefore, being a nursing
home resident represents a distinctive determinant that
necessitates specific attention in understanding and addressing
the complexities of health disparities within this population.

Data

The data employed in this report originates from the Minimum
Data Set (MDS), a standardized assessment tool required by the
CMS for nursing homes throughout the United States [16]. This
assessment captures a ironic array of agingrelevant domains,
providing a detailed snapshot of residents’ functional and
cognitive status, psychosocial functioning, geriatric syndromes,
and others. In addition, we examine both communicable and
non-communicable diseases within nursing homes. This dataset
proves invaluable for researchers seeking to understand function
and disability on a large scale in vulnerable older adults. The
goal here is to analyze data spanning the years 2020 to 2023,
capturing an overview of health and social determinant trends
over this period. The quarterly nature of the assessments allows
for a detailed exploration of temporal patterns, offering insights
into how various factors evolve within the nursing home
population.

MATERIALS AND METHODS

Temporal mapping is employed to visualize and explore the
patterns of social determinants over time within the United
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States nursing home population. This technique involves the
creation of temporal maps that illustrate the changing landscape
of social determinants across quarters. These maps provide a
dynamic representation of trends and variations, allowing for a
nuanced understanding of how social determinants evolve
within the context of long-term care. The construction of these
multiple maps focuses on different dimensions of SDOH and
overall health. For instance, a diverse range of SDOH includes
demographic factors, social support networks, cognitive and
mental health indicators, functional status, nutritional status,
health behaviors, cultural backgrounds, and healthcare service
utilization. The goal is to create a comprehensive picture of the
nuanced factors influencing residents’ health outcomes.
Additionally, temporal maps tracking the frequencies of some
communicable and non-communicable diseases over time will
be generated, clarify on the prevalence and patterns of specific
health conditions within the nursing home population. To
measure the overall health outcome, the study will utilize life
expectancy as a key metric, offering valuable insights into the
duration of residents’ health while in the nursing home setting.
If staff from the nursing homes believes the residents have a
possibility of returning to the community, then this will be
captured as well, particularly as a social outcome. This approach
aims to capture the intricate interplay of various determinants
and health indicators, contributing to a holistic understanding
of the health landscape in nursing homes. All visualizations
were generated using the R statistical software [17], particularly
the R packages ggplot2 [18], for the mapping creation,
and tidycensus [19] to get the geometry features of the
boundaries of the United States map and each state.

RESULTS

Each MDS dataset contains 605 features (items) associated with
different dimensions, such as social, demographic, clinical, and
psychological factors, that could be used for health assessment
or research. For this exploratory analysis, we focused on a sub-set
of these features to motivate other researchers and health
disparity experts to fully analyze and deeply investigate the
vulnerability of the nursing home population and what drives
their health to deteriorate. As indicated in previous sections, the
main categories for this exploration are:

Social determinants of health;
Non-communicable diseases;
Communicable diseases;
Healthcare services; and

AN SRR S

Indicators of the nursing population’s overall health.

For each map, we present the percentage (0%-100%) represented
according to the feature chosen. Due to the numerous maps
generated for this exploratory analysis, all visualizations have
been included as supplementary materials in the GitHub
repository. To aid in the comprehension of this paper, alongside
the supplementary files, we provide the corresponding file
names for each featured visualization. The R code used to
produce the visualizations is also provided within the repository.
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Social determinants of health

Examining the spatial distribution of male and female residents
(Social Feature 1) across each quarterly data from 2020 to 2023,
we observed that nearly 75% of residents in the Midwestern
region and the Caribbean are female. In contrast, the Western
region of the United States exhibits
representation, with a comparable percentage of males and

a more balanced

females residing in nursing homes. Based on the race/ethnicity
categorization in the CMS data (Social Features 2 to 7), the U.S.
Virgin Islands consistently demonstrates a higher proportion of
nursing home residents identified as Asian throughout the study
timeframe. In the Southeast region, several states consistently
exhibit a higher percentage of nursing home residents identified
as black or African American. When considering Hispanic/
Latino representation, it becomes evident that the Caribbean,
particularly Puerto Rico, as well as the West and Southwest
regions, exhibit a higher percentage within the nursing home
population. The Northwest region displays a higher proportion
of nursing home residents identified as white. These findings
highlight the diverse demographic compositions of nursing
home populations across different geographic areas, emphasizing
the importance of considering regional variations in healthcare
planning and provision. Understanding these spatial patterns is
essential for modifying interventions and care strategies to meet
the specific needs of residents in various regions and from
diverse backgrounds.

In terms of reasons for admission to nursing homes, our analysis
highlights notable patterns in certain states. Specifically,
Wisconsin in the Midwest and Idaho, Utah, Wyoming, and
Colorado in the Northwest and Southwest regions exhibit slightly
higher percentages of residents being admitted due to serious
mental illnesses (Social Feature 9). This discrepancy underscores
the importance of examining state-specific factors and nuances in
healthcare policies that contribute to divergent admission patterns.
The Brief Interview for Mental Status (BIMS) is a mandatory tool
used to screen and identify the cognitive condition of residents
upon admission into a long-term care facility [20]. The total BIMS
score ranges between O to 15 points and is categorized into three
cognitive groups: Intact, Moderate, and Severe. The objective of a
BIMS assessment is not to diagnose cognitive illnesses like
dementia or Alzheimer’s but rather to assist facility staff with
detecting early symptoms and the potential need for further
evaluation. The CMS data (Social Feature 12) shows that between
45%-55% of the nursing residents per state show intact to
borderline cognitive impairment with Puerto Rico in the upper
70%. In addition, more than 60% of the residents per state are
not feeling depressed (Social Feature 13). However, some states in
the Northwest and Midwest regions show residents expressing
mild to moderate depression, respectively. These patterns are
observed over each year from 2020 to 2023.

Activities of Daily Living (ADLs) encompass the personal tasks
integral to our daily lives. As dementia advances, there is a
natural decline in ADL skills, leading to an increased need for
caregiver involvement over time. In adult day services programs,
clients typically require less assistance with ADLs compared to
individuals in other longterm care settings, particularly in
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activities such as bathing, dressing, and toileting [21,22], or when
addressing estate and legal matters [23]. The CMS data reveals a
consistent trend over the four years (Social Feature 16),
indicating that over 50% of nursing home residents require
extensive assistance with personal hygiene.

Another important factor we explored was psychiatric and mood
disorders. For instance, the percentage of residents per state
showing anxiety disorders (Social Feature 22) and depression
(Social Feature 23) are at around 25%-30% and 50%-60%,
respectively, over time. In regards to social support, the data
shows that more than 60% of nursing home residents per state
do not have participation from family, significant others (Social
Feature 29), or legal guardians (Social Feature 30). In Puerto
Rico, for instance, this percentage is lower, potentially indicating
more participation from family members, significant others, or
legal guardians, but due to missing data issues, this might not
hold as true.

Communicable diseases and non-communicable
diseases

Upon examining the distribution of cancer diagnoses (Non-
Communicable Disease Feature 1) across nursing homes in the
United States, the CMS data shows that the majority of nursing
home residents do not have an active cancer diagnosis. When
investigating the proportion of residents with hypertension
(Non-Communicable Disease Feature 5), the CMS data reveals
that most nursing homes have over 60% of residents suffering
Regarding Diabetes Mellitus (Non-
Communicable Disease Feature 7), the percentage of residents
suffering from it varies between 25% and 40% for most states.
The data on communicable diseases is significantly impacted by
ability to

from hypertension.

missing information, severely constraining the

interpret patterns per state and time.

Healthcare services

Among the various healthcare services rendered within nursing
homes, analysis of the CMS data reveals that over 70% of
nursing home residents report receiving no days of antianxiety
medication (Services Feature 2) and no days of antibiotics
(Services Fea- ture 4). In the case of antidepressant medications
(Services Feature 3), a balance is observed, with approximately
50% of residents indicating either O or 7 days of administration.
It is important to mention that the state of California and the
United States territory of Puerto Rico, exhibit higher percentages for O
days of administration compared to the rest of the states or
regions. Administering the influenza vaccine (Services Feature 6)
is essential for nursing home residents due to their increased
vulnerability to severe complications from influenza such as age-
related immune system weakening and underlying health
conditions. The CMS data reveals that the vast majority of
nursing home residents across the states and years have received
the vaccine, with particularly noteworthy percentages observed
in the center and northern regions of the country. On the other
hand, in Puerto Rico, the percentage of no influenza vaccine
administration is very high, but due to missing data issues, this
might not be the real pattern.
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Overall health status

Within the diverse features in the dataset, life expectancy at 6
months (Status Feature 1) and the assessment of returning to the
community (Status Feature 2) were prioritized for an overall health
assessment. Notably, the majority of nursing home residents per
state are not anticipated to return to the community but are
projected to have a life expectancy exceeding 6 months.

DISCUSSION

This analysis of nursing home data obtained from the CMS
provides valuable insights into the health landscape of residents
across the United States. We uncovered nuanced patterns that
clarify on the multifaceted nature of healthcare within these
facilities. Notably,
diseases revealed variations in disease prevalence, emphasizing

the examination of non-communicable

the importance of customized interventions for different regions.
The prevalence of infectious diseases, while limited in available
data, underscores the necessity for a more comprehensive
exploration within nursing homes. Furthermore, the data about
healthcare services within nursing homes highlighted intriguing
patterns in medication usage. The majority of residents report no
days of antianxiety or antibiotic medication, showcasing
potential trends in prescription practices. The data also shows
high influenza vaccination rates, particularly in the northern
regions of the country. The analysis also considered broader
aspects of residents’ well-being, such as life expectancy and the
likelihood of returning to the community. These factors play a
pivotal role in shaping the overall health trajectory of nursing
home residents. While a significant percentage of residents are
not expected to return to the community, the majority exhibit a

life expectancy beyond 6 months.

However, this exploratory analysis encountered several
limitations, primarily stemming from data constraints. Notably,
a considerable number of feature percentages were found to be
missing (colored gray in maps) for various states in the
United States. across numerous quarters. Missing data poses a
challenge to the evaluation of SDOH, potentially leading
to gaps in the understanding of regional patterns and
trends. The absence of this information may limit the ability
to conclude the states affected by missing
Therefore, caution should be

making broad generalizations

feature
percentages. exercised in
or definitive statements about
the states with incomplete data, and future analyses may benefit
from efforts to address and mitigate these missing wvalues.
Another noteworthy limitation is the limited inclusion of
infectious diseases (communicable diseases) in the CMS data.
Recognizing the critical importance of infectious diseases in

healthcare highlights

the need for a comprehensive exploration of this

settings, particularly nursing homes,
more
aspect. Further research and data collection on a broader

spectrum of infectious diseases among the population in
United States. nursing homes is essential to enhancing our
understanding and developing effective strategies to address and
prevent communicable diseases within these healthcare settings.

The data on communicable diseases was significantly impacted
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by missing information, severely constraining the ability to
interpret patterns per state and time.

Building upon the current analysis, there are several
encouraging avenues for future research in the province of
nursing home health disparities and healthcare services. One
direction involves a deeper look into the specifics of infectious
diseases within nursing homes, including prevalence,
management strategies, and the impact of vaccination efforts,
which could significantly contribute to the understanding and
mitigation of the risks associated with infectious diseases in
these settings. Additionally, a longitudinal analysis could
provide valuable insights into the temporal trends of health
disparities among nursing home residents. Examining changes
over time could uncover evolving patterns, contributing to a
more dynamic understanding of healthcare delivery and
outcomes within these facilities. Furthermore, investigating the
correlation between healthcare service patterns and resident
outcomes holds the potential to provide critical insights.
Understanding how variations in medication usage or specific
healthcare services related to health outcomes and quality of life
for nursing home residents would be essential for optimizing
care strategies and improving overall well-being. Achieving
health equity requires addressing social determinants of health,
promoting access to healthcare services, and dismantling
systemic barriers that contribute to unequal health outcomes.
Ultimately, the goal is to create a healthcare system and societal
conditions that prioritize fairness, inclusivity, and the highest

possible standard of health for all individuals.

CONCLUSION

This exploratory analysis of nursing home data from the CMS
provides valuable insights into the complex landscape of
healthcare within these facilities across the United States. The
examination of various dimensions, including social
determinants of health, communicable and non-communicable
diseases, healthcare services, and overall health status, reveals
further

investigation. Notably, variations in disease prevalence and

nuanced patterns and disparities that warrant

medication usage wunderscore the need for customized
interventions and a more comprehensive exploration of
healthcare practices within nursing homes. The high influenza
vaccination rates observed, particularly in certain regions,
highlight successful preventive measures but also point to
potential disparities in vaccine access and administration.

Despite the valuable insights gained, this exploratory analysis
encountered limitations, primarily due to missing data and the
limited inclusion of infectious diseases in the CMS dataset.
Addressing these limitations and conducting further research is
essential for a deeper understanding of nursing home health
disparities and the development of effective strategies to improve
resident outcomes. Future research directions may include a
more comprehensive exploration of infectious diseases, a
longitudinal analysis of health disparities, and an investigation
into the correlation between healthcare service patterns and
resident outcomes. Ultimately, achieving health equity for
nursing home residents requires addressing social determinants
of health and dismantling systemic barriers to ensure fair and
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inclusive healthcare for all. This work contributes to this
broader goal and sets the stage for continued efforts to optimize
care strategies and improve overall well-being in nursing home
settings.
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