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The purpose of this project is to 1) examine patterns of physical function transitions
and predictors of physical function recovery among older Mexican Americans over a 12-
year period; 2) identify social determinants of health that predict physical function recovery
after acute hospitalization over a 12-year period; and 3) evaluate the effect of social
determinants of health on disability recovery and 30-day readmission after acute
hospitalization over a 12-year period. This is a prospective cohort study of community-
dwelling Mexican Americans aged >75 years from the Hispanic Established Population for
the Epidemiologic Study of the Elderly (2004-2016) linked with the United States Census
Bureau and Medicare Claims files from the Center for Medicaid and Medicare Services
(2004-2013). We examined participant demographic characteristics, socioeconomic
factors, health and health care factors, physical/built factors, and socio-cultural
environmental factors. Generalized estimating equations (GEE) were used to estimate the
odds of physical function recovery, physical function recovery after hospitalization,
disability recovery after hospitalization, and 30-day hospital readmission over a 12-year

period. Our study found that experiencing a hospitalization decreased the odds of physical



function recovery over time compared to those who did not experience a hospitalization.
Hypothesized social determinants of health did not predict physical function over time or
physical function and disability recovery after hospitalization or 30-day hospital
readmission among Mexican American Medicare Beneficiaries. Additional findings show
that older age, being female, having a higher body mass index, having cognitive
impairment, and having an Charlson Comorbidity index >3 was associated with physical
function recovery over time. Our study found that social determinants of health like nativity
status, self-reported loneliness, neighborhood concentration level, sex, and interview
language did not predict functional recovery or 30-day hospital readmission among
Mexican American Medicare Beneficiaries over a 12-year period. Additional participant
and healthcare characteristics may need to be explored to understand mechanisms that
affect functional transitions later in life to promote functional maintenance or recovery.
This study provides an opportunity for clinicians, researchers, and families aiming to

promote functional recovery among older adults.
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Chapter 1

SPECIFIC AIMS

The purpose of this project is to examine physical function transitions and
predictors of physical function recovery over time and identify social determinants of
health predictors of physical function recovery and disability recovery after hospitalization
and 30-day hospital readmission among older Mexican Americans over a 12-year period.
Physical function was measured using the Short Physical Performance Battery (SPPB)
[1,2]. The SPPB is a well-known, geriatric assessment of lower-body performance for
community-dwelling older adults and is used as a biomarker of underlying functional
decline [3,4]. Disability was assessed using Katz’ self-reported activities of daily living
(ADL), where participants are asked if they require assistance with bathing, grooming,
eating, transferring from bed to chair, walking across a small room, and using the toilet [5].
Social determinants of health were defined as non-medical factors related to where people
live or work, such as the neighborhood and built environment, social and community
context, education access and quality, health care access, and economic stability [6].

The first aim is to examine patterns of physical function transitions and predictors
of physical function recovery among older Mexican Americans over a 12-year period.
First, it is hypothesized that participants who experience a hospitalization will be less likely
to recovery in physical function than participants who did not experience a hospitalization.
Second, it is hypothesized that foreign-born participants will be more likely to recover in
physical function than U.S.-born participants over time.

The second aim is to identify the social determinants of health that predict physical
function recovery after an acute hospitalization over a 12-year period. First, it is
hypothesized that foreign-born older Mexican Americans will be more likely to recover in

physical function after acute hospitalization than U.S.-born older Mexican Americans.



Second, it is hypothesized that older Mexican Americans who report not feeling lonely will
be more likely to recover in physical function after an acute hospitalization. Third, it is
hypothesized that the association between loneliness status and physical function recovery
will be greater among those who reside in highly concentrated Hispanic neighborhoods
than those who reside in lower concentrated Hispanic neighborhoods.

The third aim is to evaluate the effect of social determinants of health on disability
recovery and 30-day readmission after an acute hospitalization over a 12-year period. First,
it is hypothesized that older Mexican American females will be more likely to recover from
disability after acute hospitalization than older Mexican American males, and that
disability recovery will be greater among females who reside in highly concentrated
Hispanic neighborhoods than in males who reside in highly concentrated Hispanic
neighborhoods. Second, it is hypothesized that older Mexican Americans who had Spanish
interviews will be more likely to experience a 30-day readmission that those who were
interviewed in English.

Data are from the Hispanic Established Populations for the Epidemiologic Study of
the Elderly survey (H-EPESE) from 2004-2016 and the H-EPESE survey linked with the
Centers for Medicare and Medicaid Services (CMS) files and United States (U.S.) Census
Bureau. The H-EPESE is an ongoing, longitudinal study of Mexican Americans 65 years
and older from Texas, New Mexico, Colorado, Arizona, and California. The H-EPESE
began in 1993/94 with a sample of 3,050 participants and a new cohort of 902 participants
enrolled at Wave 5 (2004/05). To date, ten observational waves have been completed every
2-4 years. The participants from the H-EPESE survey were linked with the CMS Medicare
files from Wave 4 (1999-2000) to Wave 9 (2016) using individual identifiers (i.e., sex, date

of birth, date of death, and county of residence).

SIGNIFICANCE OF RESEARCH



It has been suggested that the “future of the [U.S.]” is closely related to the growth
of Latinos, which is evident by the continuous increase in the Hispanic population more
than non-Hispanic White populations [7]. In the U.S., Hispanics of Mexican-origin make
up the largest portion of Latinos and primarily drive the projected population growth of
Hispanics [7]. The 2018 National Health Interview Survey reported 14.4% of Mexican
Americans had a type of functional disability [8]. In 2017, 33.3% of older Hispanics
reported having mobility disability, such as serious difficulty walking or climbing stairs
[9]. Over a span of 20 years, the prevalence of disability been reported as high as 58.1%
among older Mexican Americans [10]. In addition to an increased life expectancy, this
phenomena may be attributed to disproportionate living conditions, poor socioeconomic
status, and lower educational levels known among Mexican Americans [11,12].

The onset of having a disability can further exacerbate the rate of functional decline,
causing it to be less likely to recover from said disability [13]. Hypothetically, an older
adult who experiences a fall due low physical performance, may then develop a fear of
participating in usual social activities, and thus, may adopt a sedentary lifestyle and
increase the risk of frailty and mortality. Functional decline and disability can also impact
the healthcare system by increasing healthcare cost and services associated with functional
disability, which can lead to the development of more limtations with activities of daily
living and decreased odds of transitioning to functional recovery.

The Healthy People 2030 initiative aims to increase the focus on social
determinants of health to “improve health and reduce health disparities™ [14]. This goal is
in line with the National Institute of Aging Strategic Directions of 2020-2025 to support
longitudinal studies that will increase knowledge about factors and mechanisms that affect
the dynamic aging process [15]. Therefore, there is a critical need to examine the dynamic
process of physical function transitions and social determinants of health to uncover the
modifiable factors of physical function and disability among older Mexican Americans, a

vulnerable population with a high prevalence of functional limitations and disability [16].



This research is expected to be significant because it will provide details of the
dynamic functional process over time and identify multiple factors that influence physical
function and disability recovery after acute hospitalization, as well as identify individuals
likely to recover and benefit from newly developed strategies to improve independence
later in life [17]. Further, this research will be meaningful for families, communities, and
clinicians who seek to reduce the risk of developing disability and the burden of healthcare
because the results may provide information on points of interest for intervention and social
determinants of health that could be collected in electronic health records to help develop

strategies to promote functional recovery and reduce hospital-associated disability [18,19].



Chapter 2

BACKGROUND

Chapter 2 is organized into 5 sections. The first section will be an overview of older
Mexican American including demographics and health characteristics. The second section
will be an overview of physical function including definitions and measures. The third
section will be an overview of disability including definitions, measures, and conceptual
models. The fourth section will be an overview of hospitalizations, including economic
impact, rehospitalization significance, conceptual models, and relationship between
hospitalization and function among older adults. The fifth section will be an overview of
social determinants of health including theoretical concepts, overview of social
determinants of health among Hispanics, minority conceptual models, and relation to

Hispanic health.
Overview of older Mexican Americans

DEMOGRAPHICS

For every fifth person in the United States (U.S.), at least one person is Hispanic,
which equates to approximately 62.1 million Hispanics residing in the U.S. [20]. The U.S.
Census Bureau defines Hispanics or Latino as a person of “Cuban, Mexican, Puerto Rican,
South or Central American, or other Spanish culture or origin regardless of race” [21].
Hispanics of Mexican origin make up 61.5% of the Hispanic population within the U.S.,
which grew by 13% from 2010-2019 [20,22]. Historically, the southern states have seen
the largest growth in the Hispanic population, and California currently has the largest
portion of Hispanics alongside Texas and Florida [20].

The population growth of Mexican Americans may be slowing; however, it has
been reported that the proportion of Mexican Americans over the age of 80 is increasing

more so than non-Hispanic white Americans [11,22]. In 2017, older Hispanics accounted



for 8% of the older U.S. population, and the older Hispanic population is expected to

increase to 94.7 million by 2060 [23].

HEALTH

Compared to non-Hispanic Whites, Mexican Americans and other Hispanics have
poorer overall health. For example, the Centers for Disease Control and Prevention (CDC)
reported Hispanics are 50% more likely to die from diabetes compared to non-Hispanic
whites [23]. However, these outcomes may be a result of social, economic, and access
disparities [10]. Compared to other Hispanic subgroups, Hispanics of Mexican origin have
been shown to have a higher prevalence of type 2 diabetes and lower cognitive function,
as well as, exhibit different physical behaviors or physical activity levels [24-26]. Mexican
Americans may experience disproportionate living conditions that accelerate adverse
health outcomes, such as disability and chronic illnesses [11]. Older Mexican Americans,
in particular, may face unique circumstances, such as economic hardship, social
deprivation, and depression, which can be further amplified due to language barriers,
culture shock, and poor healthcare quality [27]. For example, a study found the prevalence
of functional limitations and disability to be higher among foreign-born Mexican
Americans compared to foreign-born white Americans [10]. Also, the proportion of
functional limitations among older foreign-born Mexican Americans may increase as age
increases, whereas the proportion of functional limitations remains lower than older U.S.-
born Mexican Americans.

Despite having lower socioeconomic status, Hispanics have an increased life
expectancy compared to non-Hispanic whites (82.1 years versus 80.6 years). Hispanic
women have a higher life expectancy than Hispanic men (84.2 years versus 79.9 years).
The increased longevity may be attributed to strong family systems or return migration

(i.e., Hispanics returning to country of birth place after falling ill) [28-30]. For example,



Eschbach et al. (2004) reported Mexican Americans living in high-density Mexican

American neighborhoods experience lower mortality rates and poor health outcomes [30].
Physical function

DEFINITIONS

Physical function is used as a biomarker for disability that has been described in
successive stages towards disability through the disablement process [13]. Physical
function represents the body’s underlying physiological change of muscle motor skills or
range of joint motion either due to age, illness, or environmental conditions [13,31].
Assessments of physical function are used to identify change in functional status or
presence of functional limitations. Functional limitations “are restrictions or lack of
abilities in performance of the whole organism or individual” and can be used as a quick
metric of functional status [31]. For example, 18.0% of U.S. adults had a functional
limitation in 2020 [41]. Healthcare professionals, such as occupational and physical
therapists, geriatricians, clinical providers; and researchers, and policy makers in
healthcare, require knowledge about functional status to help create personalized
therapeutic interventions or to understand population health.

Understanding the change in physical function or development of physical function
limitations can be used to inhibit functional decline, limitations, disease, and disability for
the aging population. Rates of decline in physical function are unique to each person [32],
and it has been suggested that physical function should be targeted to prevent irreversible
changes, such as permanent disability [32]. Also, research has shown physical function to
be a modifiable factor. For example, Deer et. al (2019) conducted a randomized clinical
trial among older adults following acute hospitalization and found those randomized to the
physically active intervention groups increased in physical function more than the placebo

group 4 weeks after hospitalization and had a lower rate of hospital readmission [33].



The Framework of Functional Decline shown in Figure 1 describes the potential of
functional resiliency and ability to recover after functional decline. The degree of
functional recovery is related to a person’s initial functional state and the external or
internal resistance that worsens the functional state or reduces rate of recovery, particularly
after a major stressor [16]. Within this framework is “point of no return”, which refers to
permanent disability or mortality [16]. In theory, an optimal time to intervene in functional
decline is above a person’s “disability threshold”, which is dependent on functional

capacity, to increase the likelihood of functional recovery [34].

Stressor

Initial (1) l Post-Recovery (P)

Nadir (N)

Point of No Return (D)

Figure 1 - The Framework of Functional Decline, Recovery, and Resilience. Reprinted
with permission for Kritchevsky (2018).

MEASURES OF PHYSICAL FUNCTION

Physical function can be assessed through multiple avenues, such self-reported
judgments, objective performance, or a combination assessment of both self-reported and
objective measures. Objective assessments of physical function can be used to screen
change in physical function over time and detect early functional decline. Objective
measures of physical function also helps identify those who may respond the most to
certain interventions [29]. For example, those who are in a preclinical state of disability,

but have no disability, may perform differently to compensate for lost function [29].



The Short Physical Performance Battery (SPPB) is a commonly used objective
assessment of physical function for older, community-dwelling adults [2,3]. The SPPB was
created to provide a more valid and reproducible measure of physical performance and to
detect more accurate levels of function compared to self-reported measures [35]. The SPPB
includes 3 objectively measured assessments, such as the chair-to-stand, balance, and gait
speed test. Each item is rated on a scale from O (unable to do) to 4 (quickest time to
completion) with the summary SPPB score ranging from 0 to 12. A higher score indicates
better physical performance. A strength of the SPPB is that it can offer a comprehensive
view of physical function and has been deemed valid and reliable for older adults [36]. For
example, it examines balance, gait, strength, and endurance of older, community-dwelling
adults in under 15 minutes [35]. However, it has been criticized that the SPPB may not be
appropriate for all populations because the ceiling or floor effects of the SPPB tasks are
wide and may underestimate the performance of older adults with higher function [37].

Although commonly used, there is no gold standard of meaningful change in the
SPPB [38,39]. Having a criterion for expected change in physical function gives guidance
to researchers and clinicians whether a substantial change has occurred in physical capacity
or whether a new intervention is needed to prevent functional decline. This may have
resulted in the limited research around physical function transitions as opposed to physical

function trajectories.

PREDICTORS OF PHYSICAL FUNCTION

Low physical function and functional decline are attributed to several factors, such
as poor handgrip strength, slow walking speed, body mass index, and nativity status [40—
43]. Age is a strong risk factor of physical function decline over time, but certain domains
of physical performance differ by age group [44]. For example, Hall et al. (2017) found
chair stands and leg stands significantly differed across adults aged 50-59 years, and found

noticeable differences between endurance and gait speed were observed in adults aged 70-



79 years [44]. It has also been suggested that critical points of functional decline include
age 70, where overall population level of functional decline has been shown to be
accelerated [34]. Among high physical performing older, Finnish adults, it was reported
that older age and female sex were more likely to experience a negative change in physical
performance, and that younger cohorts may be more likely to improve in physical
performance over a 6-year period [45].

Among older Mexican Americans, having depression, type 2 diabetes, higher
number of comorbidities, and obesity have been reported to increase the risk of having
poor physical function [46]. Further, poor physical function has been associated with an
increased healthcare resources, healthcare expenditure, and mortality [47-49]. Research on
physical function recovery among older Mexican Americans remains scarce. However,
Mutambudzi et al. (2018) examined physical function trajectories among older Mexican
Americans over a 9.5-year followed [50]. It was found that those who were in the high-
stable physical function trajectory had good physical function at baseline, which did not
substantially change over time. Also, older age, male sex, having <7 years of education,
being foreign-born, lower cognitive function, having depressive symptoms, comorbid
conditions, and obesity were associated with low declining physical function, whereas,
only older age, male sex, having <7 years of education, lower cognitive function, and

having arthritis were associated with high declining physical function.

Disability

In the U.S., approximately 26% of the population has a disability, which is largely
attributed to having a mobility disability (13.7%) [51,52]. Disability can burden healthcare
systems, community care, and families, and this burden can be exacerbated depending on
access to quality care or disability severity [29]. It appears the prevalence of disability
decreases among older adults; however, disparities continue to persist between different

race and ethnicity groups [53,54].
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In 2017, 33.3% of older Hispanics reported having mobility disability, such as
serious difficulty walking or climbing stairs [9]. The U.S. Census Bureau reported
approximately, 450,000 Hispanics over the age of 65 have a difficulty going outside of
their home due to physical or mental disability, but the prevalence of physical disability
was the highest type of disability among community-dwelling Hispanics [55]. Given that
older Mexican Americans have a long life expectancy and high risk of disability—older
Mexican Americans can live more than two thirds of their later life spent in a disability

state [12,56].

DEFINITIONS

Disability is defined as “difficulty or the inability to perform social roles and self-
care tasks across any domain of life due to physical, sensory, emotional, or cognitive
limitations™ [57]. The definition of disability has evolved over several years and depends
on the organizational definition, but overall, disability is used to measure the consequence
of disease and chronic disease severity.

Katz’ self-reported activities of daily living (ADLs) have faced criticism about the
varying definitions of disability or different methods for assessing ADLs. For example, the
ADL scale may be assessed with differing grades of difficulty or combining ADLs with
mobility disability or in short form questionnaires. This may reduce clarity in patients’
needs versus available resources and may not be as informing in assessing disease severity
or progression compared to biological measures [58]. The definition of disability has
improved over recent decades to be more intrinsic of how a person interacts in their

environment and preferred social tasks and roles.

MEASURES OF DISABILITY

Disability can be assessed by screening limitations in functional ability. However,

screening for limitations has barriers since disability infers severe inability in performing
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social roles and self-care tasks. Thus, a person with severe bodily impairment may not have
the ability to report limitations and a proxy may under-report the severity of someone’s
functional abilities. Therefore, screening for function is more appropriate to assess
disability status or severity, especially for vulnerable populations and older adults.

The most commonly used tool to assess functional limitations in self-care tasks are
the Katz’ ADLs [59]. Katz’ ADLs have been used extensively in disability-related research
and have been used to describe disability prevalence and trends of older adults. The original
Katz’ ADLs were developed in 1957 to assess the ability to complete basic functional tasks
or self-care activities [5,59]. The six core measures of the Katz’ ADLs include bathing,
dressing, transferring to bed, using the toilet, continence, and eating. Participants are asked
if they require assistance on one or more of the core ADLs and respond according to the
difficulty and assistance scales. Katz’ ADLs reflect a degree of independence, and the
original scale includes continence, but continence is not generally used for population
estimates. Independent ADLs (IADLs) are used for more complicated tasks that reflect
independence in the community, such as shopping, cooking, and managing money.
Mobility disability is often evaluated in conjunction with ADLs and in a "hierarchical
approach", where the recalled mobility tasks or questions are progressively more difficult
and assess multiples levels of function and overall health status [29].

In general, the higher number of disabilities, the increased risk for further functional
decline, injuries, illnesses, and mortality for older adults [29]. Disability or needing help
with ADLs is associated with healthcare utilization, functional decline, and mortality
among older adults [60—62]. Despite multiple variations in assessing disability, the ADLs
have been shown to be a reliable and valid measures of overall health status and behaviors

of older adults [59].
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CONCEPTUAL MODELS

Physical function and disability can be further described through conceptual models
that have evolved over time. Altman (2014) stated, “the disablement process is associated
with the nature of the interaction a person has with all aspects of his or her environment”
[63]. The Disablement Process helps inform researchers, epidemiologists, and public
health officials of disability status and need of disability preventative interventions [13].

In Figure 2, the main pathway of the Disablement Process includes Pathology,
Impairments, Functional Limitations, and Disability. Pathology refers to a disease or
condition. Impairment refers to a body or structure dysfunction. Functional limitation
indicates restriction in basic physical activities. Disability refers to severe difficulty doing
activities of daily living. Risk factors are predisposing characteristics that may exacerbate
the response of an impairment. Extra- and intra-individual factors are factors that work in

conjunction with the pathway towards disability.

Extra-individual factors

. Functional N
Pathology ,| Impairment > limitations Disability
Risk factors Intra-individual factors

Figure 2 - The Disablement Process by Verbrugge and Jette (1994).

Source: Verbrugge, L.M.; Jette, A.M. The Disablement Process. Soc. Sci. Med 1994, 38,
1-14.

Another model that displays the disablement process is the Enabling-Disabling
Model provided by the Institute of Medicine in 1991 (Figure 3) [31]. The model shows that

the disabling and enabling process is dynamic and that interventions may reverse the
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process. In comparison to the previous model, the Enabling-Disabling Model displays
bidirectional arrows and an interactive process of the environment. This places an emphasis
on the social and physical environment that contributes to functional decline in a state of
“no disabling condition” rather than on individual characteristics. This model is appropriate
when the research objective is to study how transitional factors impact functional

limitations in persons without disabling conditions [31].

Lifestyle

Environmental (physical and
ocial) / Psychological

No disabling Patholo Impairment Functional
conditions > gy > P limitations

I

Quality of Life

\ 4

Figure 3 - The Enabling Disabling Model by Institute of Medicine.
Source: Institute of Medicine (US) Committee Models of Disability and Rehabilitation.
In Enabling America: Assessing the Role of Rehabilitation Science and Engineering; Brandt, E.,
Pope, A., Eds.; National Academies Press (US): Washington, DC, 1997.

Hospitalization

From 2016-2017, there was an increase in the U.S. healthcare spending of $10,739
per person [64—66]. Total hospital spending increased by 4.7%, and the highest healthcare
expense was due to hospital stays at $35.8 million. In 2017, people with Medicare had
higher documented hospital stays, which was largely attributed to older adults [64—66].
Figure 4 shows Hispanics accounted for 18.5% of the overall U.S. healthcare spending;

however, non-Hispanic whites had the highest population percentage for healthcare
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spending in 2018 [66]. By 2028, the projected national health spending is estimated to be
$6.2 trillion, with Medicare patients experiencing the fasted projected spending growth
[64]. Risk factors of hospitalization include, age, sex, race, previous hospitalization or
emergency department visit, chronic conditions, high medication use, low function, injury,

and disability [67-71].

100
8.0 = Asian and other
1. 1.2
90 10.0 2 = Black

80
White
” = Hispanic
g 60
£
50
S 59.7 2 70.3 73.9 74.1
a 40

Overall Bottom 50% Top 50% Top 10% Top 5%

Percentile of SpendingDistribution
Note: Black, white, Asian, and other race/ethnicity groups refer to non-Hispanic persons only

Figure 4 - Percentage of race/ethnicity and distribution of United States’
healthcare spending in 2018.

Source: Agency for Healthcare Research and Quality, Center for Financing, Access, and
Cost Trends, Medical Expenditure Panel Survey, Household Component, 2018.

CONCEPTUAL MODELS

The Andersen Behavioral Model was developed in the 1960s with the goal of
helping families and policy makers understand the use of health services and access to care
[72]. The model shown in Figure 5 highlights measures of health service utilization by
explaining how a persons’ environment affects access to care and how individuals’
predisposing characteristics are facilitated by enabling resources, but healthcare use is

largely driven by need factors for certain health services [72]. The initial model has
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undergone at least 5 revisions and continuous to be evolved and expanded for specific
health services, such as long-term services and supports, or for certain populations, such as
African Americans [72-74].

Environment refers to the external environment, such as physical, political, and
economic, that plays a role in accessing healthcare. Predisposing factors include
sociocultural characteristics that occur prior to illness, such as demographics, knowledge,
social structure, health beliefs, and perceived control. Enabling factors includes informal
support, such as family or community resources or financial availability that enable access
to care. Need factors are objective or perceived factors that drive an individual to seek
health services, such as biological and functional health and severity or duration of
disability [73,74]. To further describe racial/ethnic relevant factors, population
characteristics should consider factors, such as domains of attitude, self and family

knowledge, social norms, perceived control, financial availability, and social support

[73,74].
HEALTH
ENVIRONMENT POPULATION CHARACTERISTICS BEHAVIOR OQUTCOMES
Health Care l Personal Perceived
System Predisposing = —— Health Health Status
posing Enabling Need .
| Characteristics  Resources —#- | Practices . . I
Evaluated
[ Health Status
External Use of |
Environment Health Consumer
Services Satisfaction

1

Figure 5 - The Andersen Behavioral Model of Health Service Use.

Source: Andersen, R.M. Revisiting the Behavioral Model and Access to Medical Care:
Does it Matter? J. Health Soc. Behav. 1995, 36, 1-10.
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REHOSPITALIZATION

In 2018, approximately 3.8 million patients were hospitalized within 30 days of
hospital discharge in the U.S., which costs the healthcare system more than $26 billion
[75,76]. All-cause hospital readmission is defined as “a subsequent hospital admission for
any cause within 30 days following an initial stay” [77]. In 2018, Medicare patients
accounted for the most hospital readmissions at 60.3% and had the highest readmission
rate. Disparities existed in readmission rates, with non-Hispanic blacks having a higher risk
of admission compared to non-Hispanic whites [75,78].

With patient partnerships and 18 community-based care programs throughout the
U.S., there has been a national goal to reduce hospital readmission by 20% [80]. For
example, the Hospital Readmissions Reduction Program is a CMS initiative under the
Affordable Care Act aimed to reduce unnecessary hospital readmissions for designated
hospitals and to increase patient safety [79]. Also, approximately 11% of 30-day
rehospitalization are considered preventable and most readmissions were due to multiple
reasons, such as poor transition in care, medication error, or lack of personalized plan of
care [80]. The CMS stated, “identifying the key drivers of readmissions for a hospital and
its downstream providers is the first step towards implementing the appropriate

interventions necessary for reducing readmissions” [76].

THE RELATIONSHIP BETWEEN HOSPITALIZATION AND FUNCTIONAL STATUS

In 2015, approximately 36% of national healthcare spending was associated with
disability, which was largely paid by Medicare ($324.7 billion) [81]. It was reported that
the disability-associated healthcare costs per person increased by approximately 30% since
2003, while people without a disability had constant healthcare spending [81]. Hoffman et
al. (2010) stated, “Medicare could pay for approximately 10 adults for a year who do not
have mobility limitations with the money it costs to pay for 1 adult who transitions to severe

limitation” [82]. It was also found that older adults who became or remained functionally
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dependent spent an excess of $10,000 in healthcare expenditure in over 2 years [82]. Cheng
and colleagues (2020) found that older adults with low self-reported physical function had
an increased healthcare use and expenditure compared to those with higher physical
function [47]. Those in the highest physical function quartile saved 65.2% in healthcare
expenditure compared to those in the lowest physical function quartile [47].

Acute hospitalizations have been shown to intervene physical function transition
states for older adults and increase the risk of developing disability, hospital readmission,
and becoming deceased following hospital discharge [83—85]. Functional decline after
hospitalization or hospital-associated disability is costly for the health care system. A
nationally representative study of older adults found that Medicare costs increased as
severity of functional impairment worsened one-year after hospitalization, with severe
ADL impairment costing 77% more than those without any functional impairments after
hospitalization ($46 versus $26 thousand) [86].

Further, another study showed participants who declined in physical function 1-
month after hospital discharge had an increased risk of developing disability 12 months
later [84]. Barnes et al. (2012) found that one-year after hospitalization, more participants
died than recovered from disability or remaining disabled [87]. Volpato et al. (2011)
examined patients without disability and found patients who transitioned to a worse
physical function status 12 months post-hospital discharge were reported to have a
threefold increased risk of rehospitalization or death compared to patients who had a stable
physical function 12 months post-discharge [84].

Having high cognition, lower frailty, higher physical activity, and good self-
efficacy promote functional recovery during and after acute hospitalization [88—90], which
can then promote functional independence after hospitalization. Non-traditional clinical
factors, such as social determinants of health, are being research more often given their

association with general health and increased risk of mortality after hospitalization [91].
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For example, emotional vitality has been shown to play an important role in planning

rehabilitation and in the process of patient adaption and recovery [92].

Social determinants of health

Social determinants of health (SDOH) are non-medical factors related to where
“people are born, grow, live, work or age”—driven by circumstances, like available
resources or political power—that influence health and are known to contribute to health
disparities and inequities [6,93]. There are 5 main domains of SDOH, such as economic
stability, education access and quality, social and community context, neighborhood and
built environment, and health and healthcare quality.

Over the past two decades, there have been national and international efforts to
research and address SDOH to close the gaps in health inequities [6,94]. In 2010, the U.S.
published the Healthy People 2020 initiative to “create social and physical environments
that promote good health for all”. The new initiative, Health People 2030, objectives are
similar—to improve the health and well-being of all people by reducing health disparities
and inequities [14]. For longitudinal studies, this means SDOH can be studied to
understand the differences in disproportionate health outcome beyond traditional clinical
factors. Also, SDOH may help better describe the lived experience of minorities and the
selection of certain factors can be guided through minority and disparity conceptual

frameworks.

CONCEPTUAL FRAMEWORKS

The Socio-Ecological Model from the National Institute of Aging (NIA) describes
interactions between micro-, meso-, macro-, and chrono-systems at the intra- and inter-
individual level. This model describes that health is not only impacted by biology and
behavior but is also greatly influenced by SDOH, such as limited English, health literacy,

self-beliefs, or financial stress [95].
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The NIA Health Disparities Research Framework stems from the Socio-Ecological
Model and is shown in Figure 6. This model reportedly helps determine the following: 1)
priority populations at varying levels, 2) influential factors in a structured fashion, 3) multi-
level factors along causal pathways, and 4) several areas to target for interventions [95].
The framework highlights 4 levels of analysis, such as “environmental, sociocultural,
behavioral, and biological determinants of health disparities related to aging”, which
includes SDOH throughout multiple levels [95]. The environmental level of analysis are
factors influenced by disproportionate conditions, and this level includes geographical and
political factors, socioeconomic factors, and healthcare factors. The sociocultural level of
analysis are population-level beliefs shaped by traditions and migration, such as cultural,
social, and psychological factors. Behavioral factors, such as individual and psychological
behaviors, are representative of environmental and sociocultural factors that influence
health and lifespan. Environmental and sociocultural factors process through behavioral
factors to influence the biological level of analysis. Biological factors in this framework

may explain the underlying mechanism of outcomes.
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Figure 6 - National Institute Aging Health Disparities Research Framework.
Reprinted with permission for Hill et al. (2015).

Another framework specific to minority health outcomes and SDOH is the National

Institute of Minority Health and Health Disparities (NIMHD) Research Framework. The

NIMHD is a holistic approach that conceptualizes “factors relevant to the understanding

and promotion of minority health and to the understanding and reduction of health

disparities” (Figure 7) [96]. Similar to the NIA Health Disparities Research Framework,

there are multiple levels of domains (e.g., biological, behavioral, physical/built

environment, sociocultural environment, healthcare system) that intersect between

individual, interpersonal, community, and societal levels and influence health outcomes of

the general population. This framework offers an additional perceptive to understanding

influential factors on minority health outcomes and opportunity to capture potentially

modifiable factors.
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Figure 7 - The National Institute of Minority Health and Health Disparities Research

Framework.

Source: National Institute on Minority Health and Health Disparities (2017).
NIMHD Research Framework. Retrieved from https://nimhd.nih.gov/researchFramework.
Accessed on Mar 19, 2022.

SOCIAL DETERMINANTS OF HEALTH AMONG HISPANICS

Hispanics are disproportionately affected by SDOH, such as lack of access to
healthcare or experiencing language barriers, which affects their overall population health
[20]. In the U.S., approximately 70.1% of Hispanics speak another language other than
English in their homes and 28.4% reported they do not speak English fluently [97].
Compared to non-Hispanic white populations, Hispanics have fewer years of total
educational attainment [97]. Compared to other Hispanic subgroups, Mexicans,
Hondurans, Salvadorians, and Guatemalans have fewer years of education when they arrive

to the U.S. [97]. Further, substantially more Mexican immigrants have not earned a high

school diploma compared to U.S.-born Mexicans (59% vs. 21%) [98].

The U.S. Census Bureau reported that Hispanics have a higher unemployment rate,
lower median household income, and higher percentage of population at the poverty level
compared to non-Hispanic white populations [23]. Approximately 18.7% of Hispanics do

not have health insurance, and a higher proportion of Hispanics of Mexican origin are
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without health insurance compared to other Hispanic subgroups. Compared to foreign-born
Hispanics, U.S.-born Hispanics tend to have worse health and health behaviors, such as
higher prevalence of hypertension or smokers [23].

Long-term exposure to adverse SDOH, such as poor environment, may interact
with disease pathways and effect the rate of metabolic conditions or mortality, which may
be exacerbated during social adaptation [99]. It has been argued that inequality or causal
models may not be appropriate for Hispanic health disparities due to heterogeneity of the
Hispanic population, such as generational differences, cultural beliefs, acculturation, and
contrasts between foreign- and U.S.-born Hispanics [100].

Examining SDOH allows for researchers and policy makers to understanding the
driving factors of health disparities, which can potentially lead to improved interventions
or public health recommendations. For example, a cross-sectional study found telomere
length—a biological characteristic affected by environmental, sociocultural, and
behavioral factors—is positively correlated with education, self-insurance, body mass
index, and amount of sleep among Mexican Americans [101]. Also, it has been reported
that SDOH, such as nativity status, sex, acculturation, health conditions, mental health, and
function are associated with disability among older Mexican Americans [102]. Further, a
recent systematic review reported that loneliness and social isolation were associated with
health outcomes, such as comorbidity and worse physical health, among older Hispanics
in the U.S. [103]. However, positive social and community attributes, such as the presence
of family and strength of one’s cultural identity, living in high-density neighborhoods, and
involvement with religion or the minority community, have shown to offset unfavorable
health conditions for older Mexican Americans [30,104,105]. This is promising for
populations with a strong familial background since family-centered interventions have
shown to promote functional recovery among older adults and decrease family caregiver

anxiety and depression [106].
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In this chapter we reviewed different conceptual frameworks to explain the
disablement process and how physical function and influential factors may lead to
disability, as well as how personal and external factors may drive a person’s healthcare
utilization or health outcomes after hospitalization. However, research related to
disability and healthcare utilization in the context of older Mexican Americans is limited.
Thus, we reviewed different minority frameworks needed to understand the complexity
of how minority health-related factors vary across multiple levels of influence. This
project utilized some aspects of these conceptual models and frameworks for a multi-
disciplinary perspective on the disabling process around hospitalization in the context of
minorities. This is to ensure SDOH, like minority psycho-social-cultural factors, are

captured as a predisposing factor along the pathway towards functional health outcomes.
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Chapter 3

METHODS

The purpose of this project is to examine patterns of physical function transitions
and identify social determinants of health that predict of physical function recovery,
disability recovery, and 30-day readmission after hospitalization among older Mexican
Americans over a 12-year period. This will be achieved by three specific aims below,
followed by conceptual models, hypotheses, data and population description, variables of
interest, and statistical procedure.

Specific Aim 1. To examine patterns of physical function transitions and predictors

of physical function recovery among older Mexican Americans over a 12-year period.

Specific Aim 2. To identify the social determinants of health that predict physical

function recovery after an acute hospitalization over a 12-year period.

Specific Aim 3. To evaluate the effect of social determinants of health on disability

recovery and 30-day readmission after acute hospitalization over a 12-year period.

Conceptual models

We are using multiple theoretical models and frameworks to implement our project
described in Chapter 2.

We utilize the Andersen’s Expanded Behavioral Model of Health Service Use and
the NIMHD Research Framework to understand how social determinants of health impact
physical function and disability recovery after an acute hospitalization (Figure 8).

The conceptual framework with example variables illustrates potential associated
factors of health services and functional status in the context of Mexican Americans.
Factors were placed along the sequence according to Andersen’s Expanded Behavioral
Model of Health Service Use and the NIMHD Research Framework. Environmental factors

include social environment and healthcare access. Participant characteristics include
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predisposing (demographic, psycho-social-cultural), enabling (behavior), and need factors

(biological). Health outcomes include health services and functional outcomes, such as

experiencing an acute hospitalization or disability recovery.

PARTICIPANT CHARACTERISTICS

HEALTH OUTCOMES

Environment —®  Predisposing —— Enabling —» Need —p Health —p Functional
Services Qutcomes

Social: age Demographic: age, Individual Biological: Acute -Physical
structure, % sex, marital status, behavioral: baseline hospitalizati function
Mexican nativity, language of emotional physical on recovery
Americans, interview, well-being, function, Length of
total % of educational smoking and cognitive stay -Disability
immigrants, attainment, age of alcohol use, function, Discharge recovery
total % migration depression chronic destination
linguistic Psycho-social- Community conditions, Reason for -30-day
isolated cultural: religious behavioral: body mass hospitalizati readmissio
Health Care: attendance, financial social support index on n to acute
access (type of strain, loneliness, Type of hospital
facility) acculturation admission

Figure 8 - The proposed integrated conceptual framework with example variables.

Hypotheses

From the illustrated conceptual model, several hypotheses can be tested with
longitudinal data. There are three specific hypotheses for each specific aim that can be
examined in the present study.

Hypothesis 1.a. Participants who experienced a hospitalization will be less likely
to recover in physical function than participants who did not experience a hospitalization.

Hypothesis 1.b. Foreign-born participants will be more likely to recover in
physical function than U.S.-born participants over time.

Hypothesis 2.a. Foreign-born older Mexican Americans will be more likely to
recover in physical function after acute hospitalization than foreign-born older Mexican

Americans.
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Hypothesis 2.b. Older Mexican Americans who report not feeling lonely will be
more likely to recover in physical function after an acute hospitalization.

Hypothesis 2.c. The association between loneliness status and physical function
recovery will be greater among those who reside in highly concentrated Hispanic
neighborhoods than those who reside in lower concentrated Hispanic neighborhoods.

Hypothesis 3.a. Older Mexican American females will be more likely to recover
from disability after acute hospitalization than older Mexican American males, and that
disability recovery will be greater among those females who reside in highly concentrated
Hispanic neighborhoods than in males who reside in lower concentrated Hispanic
neighborhoods.

Hypothesis 3.b. Older Mexican Americans who had Spanish interviews will be
more likely to experience a 30-day readmission that those who were interviewed in

English.
Data source and selection

DATA SOURCE

This study uses data from The Hispanic Established Populations for the
Epidemiologic Study of the Elderly survey, United States Census Bureau, and Medicare
Files from the Centers for Medicare and Medicaid Services.

The Hispanic Established Populations for the Epidemiologic Study of the Elderly
(H-EPESE) 1s an ongoing, longitudinal study of Mexican Americans 65 years and older
from Texas, New Mexico, Colorado, Arizona, and California. The H-EPESE has been
continuously funded by the NIA and provides information on demographic characteristics,
physical function, mental health and function, physical health, social support, and caregiver
needs of community-dwelling older Hispanics. The H-EPESE began in 1993 to 1994 with
a sample of 3,050 participants at least 65 years and older at baseline and a new cohort of

902 participants aged > 75 years was enrolled at Wave 5 (2004/05). Ten observation waves
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have been completed every 2-4 years (1993-1994, 1995-1996, 1998-1999, 2000-2001,
2004-2005, 2007-2008, 2010-2011, 2012-2013, 2016, 2020-2021).

To be generalizable to older Mexican Americans, multistage area probability
sampling was used to design the study sample, modelled after the Epidemiologic Study of
the Elderly [107]. From the 5 Southwestern states listed above, counties were ordered by
number of Hispanics and counties with >30% Hispanics were targeted for inclusion. The
list of counties was obtained from the census tract and 300 primary sampling units were
selected for door-to-door screening. By random selection, 175 households within sampling
units were screened. At-home interviews were conducted by bilingual (English/Spanish)
project staff and Harris Interactive Inc. employers depending on the respondent or proxy
language preference. The interview lasted approximately 90 minutes for the first interview
and approximately 60 minutes for interviews thereafter. Survey instrument, definition of
variables, and the de-identified raw data are archived at the National Archive of
Computerized Data on Aging [108].

The United States Census Bureau (U.S. Census Bureau) Summary Files 1 and 2
(1990-2000) were used as proxies for neighborhood environments. The U.S. Census files
have previously been linked with the H-EPESE, and Summary Tape File 1 and File 2 are
readily available. Summary Tape File 1 contains data on age, race, sex, marital status,
Hispanic origin, household type and relationship, occupancy/vacancy status, tenure, units
in structure, contract rent, value, and number of rooms. Summary Tape File 2 contains
population and housing characteristics for many detailed races and Hispanic or Latino
categories. For this project, we used the 2000 U.S. Census data, which has been deemed a
valid method for capturing social determinants of health and has been previously used
among other Hispanic-related research [30,109—111]. Lastly, the U.S. Census Bureau uses
the term “Hispanic” rather than “Latino”, thus, “Hispanic” term, which encompasses all
Latinos and Spanish-speaking populations, will be wused for census-based

operationalization (e.g., percent of Hispanics living in a neighborhood).
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The Medicare Files from the Centers for Medicare and Medicaid Services (CMS)

were previously requested through the Research Data Assistance Center (ResDAC) [112].

There are currently three Dual Use Agreements (DUAs) from CMS available for use with

approval at the University’s Office of Biostatistics. Table 1 shows the CMS files and their

corresponding variables used for this project.

Table 1:

Definitions of files used from the CMS used.

Data Source

Definitions

Master Beneficiary
Summary Files
(MBSF)

Contains beneficiary’s unique identifier, state and county codes,
zip code, date of birth, date of death, sex, race, age, monthly
entitlement indicators [A/B/both], reasons for entitlement, state
buy-in indicators, and monthly managed care indicators [113].

Medicare Provider
and Analysis and

Contains information on inpatient hospital and skilled nursing
facility final action stay records (one or multiple claims) [114].

Review (MedPAR)

Outpatient Contains institutional outpatient providers, such as hospital
Standard Analytic | outpatient departments, rural health clinics, renal dialysis
Files (OUTSAF) facilities, outpatient rehabilitation facilities, and community

mental health centers. The claims include diagnosis (ICD-9,
ICD-10), Healthcare Common Procedure Coding System
(HCPCS) codes, dates of service, reimbursement amount,
outpatient provider number, revenue center codes, and
beneficiary demographic information [115].

Carrier File
(Physician/Supplier
Part B File)

Contains final fee-for-service claims. Most of the claims are
from physicians, physician assistants, clinical social workers, or
nurse practitioners. The claims include diagnosis and procedure
(ICD-9, CMS HCPCS codes), dates of service, reimbursement
amounts, provider numbers (e.g., UPIN, PIN, NPI), and
beneficiary demographic information [116].

Notes: Definitions are from Research Data Assistance Center [117].

CMS=Centers for Medicare and Medicaid Services; ICD-9=International Classification of
Diseases 9"; HCPCS=Healthcare Common Procedure Coding System; UPIN=Unique
Physician Identification Number; PIN= Provider Identification Number; NPI=Replaces the
Unique Physician Identification Number

Our requests for CMS data are limited to beneficiaries participating in the H-

EPESE study. Information of the participants (sex, date of birth, date of death, and county

of residence) was linked with the CMS Medicare files [Medicare MBSF, MedPAR,
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OUTSAF, Carrier files] from Wave 4 (1999-2000) to Wave 9 (2016), using individual
identifiers consistent across datasets and determined by CMS. All linkage was done by
their designated contractor, which followed the CMS and the Health Insurance Portability
and Accountability Act of 1996 guidelines, and requirements as outlined in the Data Use
Agreement (DUA number 50783).

We included data from the H-EPESE survey from Wave 5 to 9 (N=2,069) linked
with the U.S. Census Bureau and CMS files. For the initial linkage, inclusion criteria were
as follows: a) age > 75 years at Wave 5; and b) Medicare Parts A and B coverage without
Health Maintenance Organization (Medicare Advantage) insurance for 12 months prior to
the interview date. A total of 1,514 participants were successfully linked between the H-
EPESE, U.S. Census Bureau, and CMS files. Participants were further excluded if they did
not have at least one interview between Wave 5 (2004/05) and 9 (2016) with one year
Medicare Part A & B coverage without HMO prior to interview date (N=264). The final

sample of participants linked with CMS files was 1,250.

SAMPLE SELECTION

For each aim, the H-EPESE observational Wave 5 (2004/05) to Wave 9 (2016)
survey data were extracted from the National Archive of Computerized Data on Aging.
The survey study population includes 2,069 Mexican Americans aged 75 years and older,
which allows for the new cohort enrolled at Wave 5 (2004/05) (n=902) to be analyzed. The
overall population characteristics of older Mexican Americans enrolled in the H-EPESE at
Wave 5 (N=2,069) and count of missingness in the overall sample are presented in Table
2. All participant demographic and health characteristics include age, sex, body mass
index, having depressive symptoms, cognitive function, presence of chronic conditions
(previous heart attack, stroke, cancer, and hip fracture, and having diabetes, arthritis, and
hypertension), physical function status, and number of activities of living requiring

assistance. Social determinants of health available for descriptive analysis across all
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participants include sex, educational attainment, median household income, insurance
status, nativity status, interview language, marital status, loneliness, neighborhood
concentration. Complete definitions of the participant characteristics in Table 2 can be

found in the MEASUREMENT section.

Table 2: Description of overall population characteristics of older Mexican
Americans enrolled in the H-EPESE at Wave 5 (2004/05) and count of missingness

of overall sample (N=2,069).

Variables Overlslll(os/(z?)mple MISNSIP(%ESS
Demographic + Socioeconomic Factors

Age (years), mean + SD 81.9+5.1 1 (0.1%)

Sex (female) 1,268 (61.3%) 0 (0. 0%)

Education (years), mean + SD 4.93 + 4.04 1 (0.1%)

Median household income ($), mean $24,726.00 0 (0.0%)

(IQR) ($12,005)

Health and Health Care Factors

Body mass index (kg/m?), mean + SD

27.5+4.9

427 (20.6%)

Depressive symptoms (CES-D >16)

358 (18.8%)

168 (8.1%)

Cognitive impairment (MMSE <21) 761 (39.0%) 119 (5.8%)
Chronic conditions
Heart attack 177 (8.6%) 21 (1.0%)
Stroke 173 (8.4%) 15 (0.7%)
Cancer 149 (7.2%) 9 (0.4%)
Hip fracture 99 (4.8%) 11 (0.5%)
Diabetes 689 (33.4%) 8 (0.4%)
Anrthritis 1,224 (60.2%) 37 (1.8%)
Hypertension 1,261 (61.7%) 24 (1.1%)
Physical function status 72 (3.5%)
Low (SPPB 0-6) 1,115 (55.8%) -
Moderate (SPPB 7-9) 542 (27.1%) -
High (SPPB 10-12) 340 (17.0%) -
Activities of daily living, mean + SD 14+22 2 (0.1%)
Insurance coverage 1,983 (95.8%) 0 (0.0%)

Physical/Built + Socio-Cultural Environmental Factors*

Interview language (Spanish) 1,660 (80.3%) 1 (0.1%)

Marital Status 6 (0.3%)
Married 879 (42.6%) -
Widowed 975 (47.2%) -
Not Married 209 (10.1%) -




Lonely (yes) 598 (31.8%) 186 (9.0%)
Nativity status (U.S.-born) 1,157 (56.0%) 1 (0.1%)
Neighborhood concentration (>60™" 1,473 (71.2%) 0 (0.0%)
percentile)

Notes: H-EPESE=Hispanic Established Populations for the Epidemiologic Study of the
Elderly; SD=Standard Deviation; IQR=Interquartile Range; kg=kilograms; m=meters; CES-
D=Center for Epidemiological Studies Depression Scale; MMSE=Mini-Mental State
Examination; SPPB=Short Physical Performance Battery

The sample and status of follow-up at each observational wave is presented in Table
3. At Wave 5 (2004/05), 1,741 participants were interviewed in-person, 185 participants
were interviewed with an assisted proxy, and 142 interviews were conducted with proxy
only. At Wave 6 (2007/08), 1,172 participants were re-interviewed while 140 interviews
were proxy only and 135 interviews were assisted proxy. At Wave 7 (2010/11), 851
participants were interviewed in-person and up to 794 participants had been confirmed
deceased by the National Death Index (NDI) and reports from relatives. At Wave 8
(2012/13), 543 participants were interviewed in-person, 25 participants refused to be
interviewed, and 18 participants were lost to follow-up. At Wave 9 (2016), 314 participants
were interviewed, 140 interviews required a proxy, 344 participants were confirmed
deceased, 42 participants refused to be interviewed, and 163 participants were lost to

follow-up.

Table 3: Follow-up status at each observational wave of the H-EPESE.

Status Wave 5 Wave 6 Wave 7 Wave 8 Wave 9

2004/05 2007/08 2010/11 2012/13 2016
Sample size 2069 1542 1078 743 480
Assisted proxy 185 135 138 103 140
Proxy only 142 140 24 55 0
Deceased 0 363 431 272 344
Refused 0 98 88 25 42
Lost to follow-up 1 161 174 18 163
Interviewed in 1741 1172 851 543 314
person
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We included data from the H-EPESE survey from Wave 5 to 9 and U.S. Census
Bureau linked with CMS files (n=1,250). Participants were selected based on the first two
consecutive waves (predecessor to successor) to capture change in physical function (Aims
1 and 2) or disability (Aim 3) across consecutive observational waves (Wave 6 vs 5, Wave
7 vs 6, etc.). This allowed for multiple observations for each participant.

For example, Figure 9 shows the schematic longitudinal analytic approach, where
participants may experience an acute hospitalization between two consecutive waves
where SPPB transitions, change in ADL disability, or 30-day hospital readmission may
occur in the immediate successor interview or over the follow-up period. Any hospital
admission claims in the CMS Medicare MedPAR files within the year prior to the interview
date of the successor record were used to determine acute hospitalization. In the case of
participants with multiple hospitalizations, the last claim closer to the interview date of the
successor observational wave was used. Of the 1,250 participants, there were

approximately 1,401 observations over the 12-year period.

Acute Acute Acute Acute
hospitalization hospitalization hospitalization hospitalization
,f I | Y \
' : | : :
< >< P e———> < >
Medicare Linkage Wave 6 Wave 7 Wave 8 Wave 9
(2004/05) (2007/08) (2010/11) (2012/13) (2016)
SPPB SPPB SPPB SPPB
transitions transitions transitions transitions
ADL disability ADL disability ADL disability ADL disability
recovery recovery recovery
Readmission Readmission Readmission

Figure 9 - Schematic of longitudinal analytic approach.
Where, physical function was measured by the Short Physical Performance Battery
(SPPB). Disability was assessed using activities of daily living (ADLS), were requiring
assistance with >1 ADL indicated having disability.

Figure 10 shows the consort flow diagram of the final analytic sample for Aims 1-

2 (N=597) and Aim 3 (N=619). Given the analytic approach, participants without at least
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one consecutive interview (predecessor — successor) (N=518) were excluded. For Aims 1
and 2, participants were further excluded if the participant did not have a physical function
measure for the immediate predecessor and successor (N=54) and had missing covariates
at baseline (N=87). For Aim 3, participants were further excluded if the participant did not
have an ADL assessment for the immediate predecessor and successor (N=21) and had

missing covariates at baseline (N=98).
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Medicare-linked
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Without one pair of
consecutive interviews
v (N=518)
N=738
Aims 1-2 Aim 3
v

Exclusion for Aims 1-2:
Missed immediate

predecessor Or SUCCesSor
SPPB (N=54)

A

Exclusion for Aims 1-2:
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Missed immediate
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l

Exclusion for Aim 3:

Missed covariates at
baseline (N=87)

Missed covariates at
baseline (N=98)

A

Aim 1 and Aim 2 Aim 3 final
final analytic analytic sample
sample N=619
N=597

Figure 10 - Consort flow diagram of final analytic sample for each Aim.

Table 4 shows the descriptive characteristics of the dataset total observations
between excluded and included older Mexican American Medicare Beneficiaries for
Aims 1 and 2. Participants who were excluded were significantly older, were females,
had fewer years of education, had a higher body mass index (BMI), higher prevalence of

depressive symptoms, higher prevalence of cognitive impairment, higher Charlson
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Comorbidity Score, poorer baseline physical function, lower prevalence of Spanish

interview, and a lower prevalence of not feeling lonely than those included in the study.

Table 4:

American Medicare Beneficiaries for Aim 1 and 2 (N=1,401).

Descriptive characteristics between excluded and included older Mexican

(IQR)

Variables Excluded Included 0
292 (20.8%) 1109 (79.2%)
Demographic + Socioeconomic Factors

Age (years), mean + SD 84.7+5.2 829 +4.7 <.0001

Sex (female), % 71.2% 62.9% 0.001

Education (years), mean + SD 41+35 50+4.0 0.0004

Household income ($), median (IQR) (19%32%?25;330) (19:$52232’%§$,$68) 0.585

Health and Health Care Factors

BMI (kg/m?), mean + SD 29.0+54 275+5.0 0.009

Depressive symptoms (CES-D >16) 32.9% 17.2% <.0001

Cognitive impairment (MMSE <21) 62.6% 31.3% <.0001

Charlson Comorbidity Score, median 3 (0-10) 3 (0-8) 0015

(IQR)

Physical function status <.0001
Low 87.3% 49.9% -
Moderate 9.6% 31.1% -
High 3.2% 19.0% -

Physical/Built + Socio-Cultural Environmental Factors

Interview language (Spanish), 79.9% 85.7% 0.017

Marital Status, % 0.205
Married 33.5% 37.5% -
Not Married 66.6% 62.5% -

Lonely (no), % 61.5% 72.3% 0.002

Nativity status (U.S.-born) 56.9% 58.8% 0.549

Neighborhood concentration, median 70.0 (59.5-78.8) | 71.6 (60.4-79.6) | 0.172

Notes: Values are presented as mean + standard deviation (SD) or N (%). Chi-square tests were
used for categorical variables. Unpaired t-tests were used for normally distributed continuous
variables. Wilcoxon test was used for non-parametric continuous variables (household income,
Charlson comorbidity score, neighborhood concentration)
SD=Standard Deviation; IQR=Interquartile Range; H-EPESE=Hispanic Established
Populations for the Epidemiologic Study of the Elderly; BMI=Body Mass Index;
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kg=kilograms; m=meters; CES-D= Center for Epidemiological Studies Depression Scale;
MMSE=Mini-Mental State Examination; SPPB=Short Physical Performance Battery

Table 5 shows the descriptive characteristics of the primary dataset total

observations between excluded and included older Mexican American Medicare

Beneficiaries for Aim 3. Participants who were excluded were significantly older, were

female, had fewer years of education, a higher BMI, higher prevalence of depressive

symptoms, cognitive impairment, higher Charlson Comorbidity Score, poorer baseline

physical function, lower prevalence of Spanish interview, lower prevalence of being

married, and a lower prevalence of not feeling lonely than those included in the study.

Table 5:

American Medicare Beneficiaries for Aim 3.

Descriptive characteristics between excluded and included older Mexican

Variables Excluded Included
258 (18.4%) 1143 (81.6%) P
Demographic + Socioeconomic Factors

Age (years), mean + SD 85.1+5.1 82.8+4.7 <.0001

Sex (female), % 72.9% 62.8% 0.002

Education (years), mean + SD 41+35 50+4.0 0.001

: . $23,706.5 $23,138.0
Household income ($), median (IQR) (19,375-29,030) | (19,522-27.819) 0.624
Health and Health Care Factors

BMI (kg/m?), mean + SD 28.9+59 275+5.0 0.072

Depressive symptoms (CES-D >16), % 38.2% 16.9% <.0001

Cognitive impairment (MMSE <21), % 67.4% 31.4% <.0001

Charlson Comorbidity Score, median 4 (0-11) 3 (0-8) 0.001

(QR)

Physical function status, % <.0001
Low 94.0% 49.7% -
Moderate 4.6% 31.4% -
High 1.4% 18.9% -

Physical/Built + Socio-Cultural Environmental Factors
Interview language (Spanish), % 77.7% 86.0% 0.001
Marital Status, % 0.047
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Married 31.2% 37.9% -

Not Married 68.8% 62.1% -
Lonely (no), % 58.4% 72.4% 0.0002
Nativity status (U.S.-born), % 56.6% 58.8% 0.517

Neighborhood concentration, median ] ]
(IQR), % 69.7 (59.5-78.5) | 72.3(60.4-79.6) | 0.076

Notes: Values are presented as mean + standard deviation (SD) or N (%). Chi-square tests were
used for categorical variables. Unpaired t-tests were used for normally distributed continuous
variables. Wilcoxon test was used for non-parametric continuous variables (household income,
Charlson comorbidity score, neighborhood concentration)

SD=Standard Deviation; IQR=Interquartile Range; H-EPESE=Hispanic Established
Populations for the Epidemiologic Study of the Elderly; BMI=Body Mass Index;
kg=kilograms; m=meters; CES-D=Center for Epidemiological Studies Depression Scale;
MMSE=Mini-Mental State Examination; SPPB=Short Physical Performance Battery

MEASUREMENTS

Independent variables

Table 6: Description of independent variables from H-EPESE survey and U.S.
Census Bureau.

Variables Description

Demographic + Socioeconomic Factors

Defined as total age (years) as continuous.

Age Data source: H-EPESE
Sex Categorized female versus male. Data source: H-EPESE
Education Total educational years attained. Data source: H-EPESE

Total household income of persons >15 years and older
residing in household and used a continuous variable [118].
Data source: U.S. Census Bureau

Median household
income

Health and Health Care Factors

Computed by dividing weight (kilograms) by height
Body mass index (meters?) and used as a continuous variable [90].
Data source: H-EPESE

Derived from the Center for Epidemiological Studies Depression
Scale (CES-D). The CES-D is a 20-item scale with a 4-point
scale with a total of 60 points. Participants were asked about
frequency of specific symptoms (rarely, none, most, or all of

Depressive symptoms
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the time). A score > 16 on the CES-D survey is considered
having high depressive symptoms [119]. Depressive
symptoms were dichotomized as having depression (> 16
CES-D) versus no depression (<16 CES-D). Data source: H-
EPESE

Cognitive function

Described using Mini-Mental State Examination (MMSE)
with a total score ranging from 0-30. English and Spanish
versions of the MMSE were adopted from the DIS and have
been used in prior community surveys [120]. Cognitive
function was assessed a continuous variable. Cognitive
impairment was defined as an MMSE score <21.

Data source: H-EPESE

Number of chronic
conditions

Defined as the total number of chronic conditions, such as
previous heart attack, stroke, cancer, hip fracture, arthritis,
hypertension, diabetes. A prior physician diagnosis of
chronic condition was assessed with the question, “Have you

ever been told that you have [condition]?”
Data source: H-EPESE

Physical function

The Short Physical Performance Battery (SPPB) will be used
[35]. The SPPB includes 3 objectively measured assessments
(balance, chair-to-stand, and gait speed). Each item is rated
on a scale from 0 (unable to do) to 4 (quickest time to
completion) with total scores from 0 to 12. Higher scores
indicate better physical performance. SPPB reliability,
validity, and responsiveness have been demonstrated.
Participants were categorized as low (SPPB=0-7), moderate
(SPPB=7-10), or high (SPPB=10-12) physical function
[121]. Data source: H-EPESE

Disability

Assessed with modified Katz activities of daily living (ADL)
scale [122]. Self-reported limitation or requiring assistance
with at least 1 of the following tasks: bathing, grooming,
eating, transferring from bed to chair, walking across a small
room, and using the toilet. ADL disability is dichotomized as
“yes” (need help) vs “no” (help needed)

Data source: H-EPESE

Physical/Built + Socio-Cultural Environmental Factors

Interview language

Participant interview preference conducted in Spanish versus
English. Data source: H-EPESE

Marital Status

Categorized into married and not married (widowed,
separated, never married). Data source: H-EPESE

Loneliness

Derived from CES-D scale (yes response for “I felt lonely,”
with responses “rarely/none”, “some/little”,
“occasionally/moderate”, or “most/all of the time”.

Loneliness was categorized as yes (“rarely/none”) versus no
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(“some/little”, “occasionally/moderate”, or “most/all of the
time”). Data source: H-EPESE

Foreign-(Mexico)born versus U.S.-born. Data source: H-

Nativity status EPESE
Dichotomized as low versus high using percentage of
Mexican Americans within the participants neighborhood

Neighborhood based on 60" percentile [30,123]. Percentage of Mexican

concentration Americans was derived from U.S. Census files and was

scaled from 0 to 1, where higher scores indicate greater
community homogeneity. Data source: U.S. Census Bureau
Table 7: Description of independent health care variables from CMS files.

Variable Source Description

Primary MedPAR Primary diagnosis included initial diagnosis at the

diagnosis time of hospital admission reported in ICD-9,
ICD-10 codes, MS-DRG, RUGs, HHRG and files.
Used for descriptive purposes only.

Comorbidity MedPAR, The Charlson Comorbidity Index was used to

index OUTSAF, create the weighted comorbidity score.

Carrier Comorbidity index was dichotomized by median
the score of >3 versus <3.

Provider type OUTSAF Primary care physician (general practice, family
medicine, and internal medicine), nurse
practitioner, and specialists (neurologists,
psychiatrist, geriatric psychiatrist, and
neuropsychiatrist). Used for descriptive purpose
only.

All-cause MedPAR All-cause hospitalization included any short or

hospitalization long-term hospital with >1 one day between
admission and discharge date on the hospital
claims. The last hospitalization within a year prior
to successor-record date was used.

Length of stay MedPAR Length of hospital stay included duration in days
of index hospitalization.

Reason for MedPAR, Reason for hospitalization included medical versus

hospitalization Carrier surgery from the 1CD-9/-10 diagnosis codes.

Number of MedPAR Any acute hospital admission in a given year using

hospitalizations admission dates. Used for sample selection only

Discharge MedPAR, Discharge destination was derived from facility

destination OUTSAF codes and include either a home or institutional

discharge destination (e.g., Board and Care,
Transitional Living, Intermediate Care, Skilled
Nursing Facilities, Acute Unit of Own Facility).
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Provider

institution facility

MedPAR,
Carrier

Included medical school affiliated hospital versus
non-medical school affiliated hospital using
medical school affiliation codes

Notes: CMS=Center for Medicaid and Medicare; MBSF= Master Beneficiary Summary Files;
MedPAR=Medicare Provider and Analysis and Review; OUTSAF= Outpatient Standard
Analytic Files; CMS=Centers for Medicare and Medicaid Services; ICD-9/10=International
Classification of Diseases 9" or 10""; MS-DRG= Medicare Severity-Diagnosis Related Groups;
RUGs=Resource Utilization Group; HHRG= Home Health Resource Group

Dependent variables

Table 8: Description of dependent variables used from H-EPESE survey and CMS
files.
Variable Data Description
Source
Physical H-EPESE | The SPPB categories low (SPPB=0-7), moderate
function (SPPB=7-10), or high (SPPB=10-12) physical function
recovery (Aim were used to create the physical function recovery
1 and Aim 2) variable.
Over time, 2 physical function transition groups include
“declined” (low-low, moderate-low, high-low, high-
moderate) or “recovered” (low-moderate, low-high,
moderate-high, high-moderate, moderate-moderate,
high-high).
Disability H-EPESE | Modified Katz” ADLs were used to describe disability
recovery (Aim recovery.
3)
Disability recovery was defined as regain of the same
level as reported before the acute hospitalization,
whereas those who required additional assistance in
ADL were considered to have worsened in disability.
30-day CMS files | Readmission was defined as admission to an acute care
hospital (MedPAR) | hospital in the 30 days after discharge from the acute
readmission care index hospitalization, and was identified as a
hospital readmission within a year prior to successor-
record date

Notes: H-EPESE=Hispanic Established Populations for the Epidemiologic Study of the
Elderly; CMS=Center for Medicaid and Medicare; SPPB=Short Physical Performance Battery;
ADL=Activities of Daily Living; MedPAR= Medicare Provider and Analysis and Review;
NDI=National Death Index
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ANALYTIC PROCEDURES

Multiple analyses and statistical techniques for each aim were conducted, such as
descriptive analyses, tables, graphs, box plots, and other forms of exploratory data analysis.
Guided by the literature and our conceptual models, we present hypotheses based on our
specific aims. A p-value of <0.05 was set for statistical significance. We conducted all
statistical analyses for each aim in SAS® (Version 9.4).

Generalized estimating equations (GEE) were used to estimate the odds of physical
function recovery, disability recovery, and 30-day rehospitalization over a 12-year period
(Aims 1-3). The GEE is an extension of the traditional linear models and uses generalized
linear models to model longitudinal data by estimating population average regression
coefficients as a function of covariates. In SAS®, the PROC GENMOD fits marginal
models for GEE by estimating maximum likelihood (quasi-likelihood method). This
procedure relies on R-side covariance structures and assumes independence across
participants that data missing completely at random (restrictive) [124]. Compared to the
other procedures (e.g., GLIMMIX or MIXED), the PROC GENMOD estimates population
averages for binary outcomes rather than subject-specific outcomes and does not require
any assumptions about participant residuals or random effects [125]. Model assumptions
were tested by examining model residuals. A first-order autoregressive covariance
structure was used, and this covariance structure assumes correlation between residuals
decreases exponentially and gets smaller over time [126].

For Aim 2 and Aim 3, we follow a one-level model with interaction terms for
hospitalization and selected social determinants of health to carefully examine the
difference between those hospitalized and not hospitalized. This approach allows us to
maintain those who did not experience a hospitalization and examine the relationship
between the main SDOH predictor and functional recovery status and the significant

differences after hospitalization and no hospitalization. Then we subset the analysis by

42



those who were hospitalized to examine how all predictors and covariates influence
functional recovery after hospitalization or 30-day hospital readmission.

This procedure does not include an automatic process for selecting the best model
fitting model; thus, it is suggested to manually select and evaluate models. The model
selection is dependent on relevant factors and confounders (based on bivariate correlations
(Appendix B, Tables 1-4)) and pseudo-likelihood estimations (-2 log likelihood (-2LL)),
pseudo-Akaike’s Information Criterion (AIC), and pseudo-Bayesian Information Criterion
(BIC) values. Compared to an unconditional model (no predictors), a lower -2LL of the
models built with more parameters indicate a better fit, which is comparable to the chi-

square differences test used for other longitudinal analyses.

Specific Aim 1

Aim 1 was to examine physical function transitions and predictors of physical

function recovery among older Mexican Americans over a 12-year period (N=1,109).

First, t-test and Chi-square test were used for continuous and categorical variables,
such as demographic and socioeconomic characteristics, health and health care factor,
physical/built and socio-cultural environmental characteristics by physical function
recovery status (declined versus recovered). Second, we calculated counts and frequencies
to estimate proportions and describe change in population functional status by baseline
physical function status. Count data was used to capture the number of events without any
boundaries or predetermined notion at each wave (Wave 5-Wave 6, Wave 6-Wave 7, Wave
7-Wave 8, Wave 8-Wave 9). Third, we examined the factors that predict the odds of
recovering in physical function over time by model building. An alpha level of 0.05 was

set significance for individual predictors.

Hypothesis 1.a. Participants who experienced a hospitalization will be less likely

to recovery in physical function than participants who did not experience a hospitalization.
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Hypothesis 1.b. Foreign-born participants will be more likely to recover in
physical function than U.S.-born participants over time.

To test hypothesis 1a-1b. We included sociodemographic and health factors of
Mexican Americans in the generalized estimating equations models using the PROC
GENMOD procedure with a binomial distribution to estimate the odds of physical function
recovery as a function of hospitalization. First, an unconditional model (no predictors) was
created to estimate the odds of recovering in physical function for participants and whether
there was a significant variability in physical function recovery across all participants. Then
we conducted several standard models in a stepwise fashion to examine these relationships
to carefully examine the model change with different parameters. Last, models were built

in the following order:

Model 1: Time

Model 2: Time + Demographic characteristics (age, female sex, education)

Model 3: Model 2 + Health factors (BMI, depressive symptoms, cognitive
impairment, Charlson comorbidity index, hospitalization)

Model 4: Model 3 + Socio-cultural environmental characteristics (Spanish

interview, foreign-born, self-reported loneliness)

Specific Aim 2

Aim 2 was to identify the social determinants of health that predict physical

function recovery after an acute hospitalization over a 12-year period (N=1.109).

First, we used t-test and Chi-square analyses to examine differences in continuous
and categorical demographic and socioeconomic characteristics, health and health care
factor, physical/built and socio-cultural environmental characteristics, and healthcare

variables by physical function recovery after acute hospitalization. Second, used
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generalized estimating equation models to identify predictors of physical function recovery
after acute hospitalization. Third, we tested the moderator effect of hospitalization and
foreign-born status, hospitalization status and loneliness status, and loneliness status and
neighborhood concentration level by model building. The influential diagnostics and

model checking procedures are similar to Aim 1.

Hypothesis 2.a. Foreign-born older Mexican Americans will be more likely to
recover in physical function after acute hospitalization than U.S.-born older Mexican
Americans.

Hypothesis 2.b. Older Mexican Americans who report not feeling lonely will be
more likely to recover in physical function after an acute hospitalization.

To test hypothesis 2a-2b. We applied generalized estimating equations using the
PROC GENMOD with a binomial distribution to estimate the OR of physical function

recovery over time after acute hospitalization. For example,

Model 1: Time

Model 2: Time + Demographic + Socioeconomic (Age, female sex, education)

Model 3: Model 2 + Health factors (BMI, depressive symptoms, cognitive
impairment, Charlson comorbidity index)

Model 4: Model 3 + Physical/Built + Socio-cultural environment (Spanish
interview, foreign-born status, loneliness status, neighborhood concentration level)

Model 5: Model 3 + Health care factor (provider institution)

Hypothesis 2.c. The association between loneliness status and physical function

recovery will be greater among those who reside in highly concentrated Hispanic

neighborhoods than those who reside in lower concentrated Hispanic neighborhoods.
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To test hypothesis 2c. Interaction terms were constructed between loneliness and
neighborhood concentration to determine whether physical function recovery across these

social determinants of health. For example,

Model 6: Model 5 + interaction terms between loneliness and neighborhood

concentration level

Figure 11 shows the conceptual model of the moderator effect where self-reported
loneliness status is the independent variable, neighborhood concentration level is the

moderator variable, and physical function recovery is the dependent variable.

Self-reported
loneliness >
(nolyes)

Physical function
recovery

Neighborhood
concentration level
(>60™ percentile)

Figure 11 - The moderation effect for neighborhood concentration level in the
relationship between loneliness status and physical function recovery.

Subset Analysis for Aim 2

In addition to the analytic procedure for Aim 2, subset analysis was conducted for
those with hospitalization (N=299). The purpose of this additional analysis was to better
interpret potential predictors of physical function recovery after hospitalization. This
reduces the complexity of calculating and interpreting odds ratios for interaction terms,

regardless of statistical significance. The magnitude of estimates are summarized in Tables
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in Appendix C. The model building process mirrored the model building explained for this

analysis.

Specific Aim 3

Aim 3 was to evaluate the effect of social determinants of health (e.g.,

sociodemographic, environmental, and health care access factors) on disability recovery

and 30-day readmission after an acute hospitalization over a 12-year period (N=1,143).

First, t-test and Chi-square analyses were conducted to test the differences in
continuous and categorical demographic and socioeconomic characteristics, health and
health care factor, physical/built and socio-cultural environmental characteristics, and
healthcare factors by disability recovery and 30-day readmission. Second, we identified
predictors of disability recovery. Third, the moderator effect (neighborhood concentration)
was tested. Fourth, we identified predictors of 30-day readmission. The influential

diagnostics and model checking procedures are similar to Aims 1 and 2.

Hypothesis 3.a. Older Mexican American females will be more likely to recover
from disability after acute hospitalization than older Mexican American males, and that
disability recovery will be greater among those females who reside in highly concentrated
Hispanic neighborhoods than in females who reside in lower concentrated Hispanic
neighborhoods.

To test hypothesis 3a. We applied generalized estimating equation using the
PROC GENMOD to estimate the odds of disability recovery after acute hospitalization.
Similar to Aims 1 and 2, we constructed several models and test for main effects and
contextual effects of social determinants of health, but Hypothesis 3 required an interaction
term analysis between sex and neighborhood concentration to assess its effect on disability

recovery. For example,
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Model 6: Demographic and Socioeconomic characteristics (age, female sex,
education, income) + Health factors (depressive symptoms, cognitive impairment,
Charlson comorbidity index, baseline physical function) + Physical/Built and
Socio-cultural environmental factors (Spanish interview, neighborhood
concentration level) + Health care factors (provider institution, discharge
destination) + interaction terms between sex and neighborhood concentration

level

Figure 12 shows the conceptual model of the moderator effect where sex is the
independent variable, neighborhood concentration level is the moderator variable, and

disability recovery is the dependent variable.

Sex .| Disability
(female/male) 4 | recovery

Neighborhood
concentration level
(>60" percentile)

Figure 12 - The moderation effect for neighborhood concentration level in the

relationship between sex and disability recovery.

Hypothesis 3.b. Older Mexican Americans who had Spanish interviews will be
more likely to experience a 30-day readmission that those who were interviewed in
English.

To test hypothesis 3b. We conducted a subset analysis among older Mexican
Americans who experienced a hospitalization (N=305). Then we applied generalized

estimating equations models to estimate the odds of 30-day hospital readmission over time.
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The model simultaneously controlled for demographic and socioeconomic characteristics

health factors, physical/built and socio-cultural environmental factors.

Subset Analysis for Aim 3

In addition to the analytic procedure for Aim 3, a subset analysis was conducted for
those with hospitalization only (N=305). The purpose of this additional analysis was to
better interpret potential predictors of disability recovery after hospitalization. The
magnitude of estimates are summarized in Tables in Appendix C. The model building

process mirrored the model building explained for this analysis.
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Chapter 4

AIM 1 RESULTS

In this chapter, we examined physical function transitions and predictors of
physical function recovery among older Mexican Americans over a 12-year period. We
hypothesized that participants who experienced a hospitalization will be less likely to
recovery in physical function than participants who did not experience a hospitalization
and foreign-born participants will be more likely to recover in physical function than U.S.-

born participants among older Mexican Americans over a 12-year period.
RESULTS OF DESCRIPTIVE ANALYSES

Demographics

A total of 1,109 observations were analyzed over the 12-year period. Table 9
presents the overall baseline descriptive characteristics by physical function status
(declined versus recovered) (N=1,109).

Overall, the average age was 82.9 + 4.7 years, 62.9% were female, had a median
household income of $23,138.0 (IQR=19,522 —27,768), had 5.0 + 4.0 years of education,
had an average BMI of 27.5 + 5.0 kg/m?, 17.2% had depressive symptoms, 31.3% had
cognitive impairment, had a median Charlson comorbidity score of 3 (IRQ=0-8), 85.7%
had a Spanish interview, 37.5% were married, 27.7% self-reported feeling lonely, 41.2%
were foreign-born, and 40.5% lived in highly Hispanic concentrated neighborhoods.

Of the 1,109 observations, 804 declined in physical function and 305 recovered in
physical function over the 12-year period. Those who recovered in physical function were
younger, had more years of education, a lower prevalence of depressive symptoms, a lower
prevalence of cognitive impairment, a lower Charlson comorbidity score, a lower
prevalence of interviews conducted in Spanish, and a higher prevalence of self-reporting

feeling lonely compared to those who decline in physical function.
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Table 9:

Americans by physical function recovery status (N=1,109).

Descriptive characteristics of the overall sample among older Mexican

Physical function status

Variables Declined Recovered p
Sample size 804 (72.5%) 305 (27.5%) -
Demographic + Socioeconomic Factors
Age (years), mean + SD 83.5+4.9 81.2+3.8 <.0001
Sex, % 0.018
Male 35.0 42.6 -
Female 65.0 57.4 -
Education (years), mean + SD 46+3.8 59+4.4 0.018
Household income (USD), $23,305 (19,522- $22,162 (19,962- 0.202
median (IQR) 27,819) 27,135) '
Health Factors
BMI (kg/m?), mean + SD 27.7+5.3 26.9+4.2 0.584
Depressive symptoms (CES-D
>16), % 20.3 9.2 <.0001
Cognitive impairment (MMSE
<21). % 36.2 18.4 <.0001
Charlson Comorbidity Index, % 0.0002
<3 46.0 58.7 -
>3 54.0 41.3 -
Hospitalization, % 73.0 27.0 <.0001
Physical/Built + Socio-Cultural Environmental Factors
Spanish interview, % 87.2 81.6 0.019
Marital status, % 0.080
Not married 64.1 58.4 -
Married 36.0 41.6 -
Lonely (no), % 70.5 77.1 0.030
Foreign-born, % 42.4 38.0 0.186
Neighborhood concentration, % 0.116
<60 PCTL 58.1 63.3 -
>60" PCTL 42.9 36.7 -

Notes: Values are presented as means + standard deviation (SD) or N (%)
Categorical variables were tested using Chi-square test, and continuous variables tested using
t-test. Kruskal-Wallis was used for non-parametric test (household income).
BMI = body mass index measured in kilograms/meters-squared; CES-D = Center for
Epidemiologic Studies Depression Scale; MMSE = Mini-Mental State Examination; SPPB =
Short Physical Performance Battery
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At Wave 5, there were 540 observations (48.7%), at Wave 6 there were 313
observations (28.2%), at Wave 7 there were 193 observations (17.4%), and at Wave 8 there
were 63 observations (5.7%). Overall, 49.9% had low physical function at baseline, 31.1%
had moderate physical function at baseline, 19.0% had high physical function at baseline.
Figure 13 shows the prevalence of physical function transitions at each wave by preceding
physical function status (low, moderate, high). Panel A shows the physical function
transitions from Wave 5 to Wave 6 (N=540). Of those who recovered (N=150), most
participants started with moderate physical function at baseline (51%) than low or high
physical function at baseline (19% versus 29%), respectively. Panel B shows the physical
function transitions from Wave 6 to Wave 7 (N=313). Of those who recovered (N=99),
most participants started with low physical function at baseline (40%) than moderate or
high physical function (38% versus 21%), respectively. Panel C shows the physical
function transitions from Wave 7 to Wave 8 (N=193). Of those who recovered (N=48),
most participants started with moderate physical function at baseline (52%) than low or
high physical function (19% versus 29%), respectively. Panel D shows the physical
function transitions from Wave 8 to Wave 9 (N=63). Of those who recovered (N=9), there
were zero participants who had high physical function at baseline, and most had low
physical function than moderate physical function at baseline (75% versus 25%),
respectively. Overall, there was a higher proportion of participants who transitioned to a
worse functional status in the subsequent wave, which differed across baseline physical

function status.
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Panel A: Wave 5 to Wave 6 Panel B: Wave 6 to Wave 7
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Figure 13 - Proportion of physical function transitions at each wave by preceding
physical function status (low (blue), moderate (red), high (green).

RESULTS OF LONGITUDINAL ANALYSES

Table 10 shows the results from the final generalized estimating equations models
used to estimate the odds of physical function recovery over time among older Mexican
Americans, controlling for confounders (age, sex, education, depressive symptoms,
cognitive impairment, interview language) and clinical [BMI (kg/m?) and Charlson
comorbidity index] predictors of physical function status. The full model building process

can be viewed in Appendix C Table C.1.
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Table 10: Final generalized estimating equations model for physical function
recovery over 12-year period among older Mexican Americans (N=1,109).

: . Full Model
Predictor variables OR (95% ClI)
Time 1.22 (1.03-1.45)
Demographic + Socioeconomic Factors
Age (years) 0.87 (0.84-0.91)
Female sex 0.73 (0.54-0.98)
Education (years) 1.03 (0.99-1.07)
Health Factors
BMI (kg/m?) 0.96 (0.93-0.99)
Depressive symptoms (CES-D >16) 0.62 (0.38-1.01)
Cognitive impairment (MMSE<21) 0.56 (0.39-0.81)
Charlson Comorbidity Index (>3) 0.80 (0.58-1.10)
Experienced a hospitalization (yes) 0.53 (0.37-0.77)
Physical/Built + Socio-Cultural Environmental Factors
Spanish interview 0.71 (0.48-1.06)
Foreign-born 1.10 (0.79-1.52)
Lonely (no) 1.06 (0.74-1.50)
Notes: An OR> 1 indicates increased odds of physical function recovery; An OR <1
indicates decreased odds of physical function recovery. Significant predictors of
physical function recovery are bolded and highlighted in light grey.
OR=o0dds ratio; ClI=Confidence Interval; BMI=body mass index measured in
kilograms/meters-squared; CES-D=Center for Epidemiologic Studies Depression Scale;
MMSE=Mini Mental State Examination

Main findings

Overall, participants tended to transition to worse functional states in subsequent
interview, but patterns of transitions differed depending on time of interview and
participants who recovered tended to have moderate physical function at baseline. Over a
12-year period, experiencing a hospitalization decreased the odds of recovering in physical
function by 47% (95% CI = 0.37-0.77) compared to those who did not experience a
hospitalization. Nativity status (foreign-born versus U.S.-born) did not predict physical
function recovery status over a 12-year period. Additional findings show that older age,

female sex, increasing BMI (kg/m?), having cognitive impairment, and having an Charlson
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comorbidity index >3 decreased the odds of recovering in physical function over a 12-year

period.
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Chapter 5

AIM 2 RESULTS

In this chapter, we examined social determinants of health that predict physical
function recovery after an acute hospitalization over a 12-year period. We hypothesized
that foreign-born older Mexican Americans will be more likely to recover in physical
function after acute hospitalization than U.S.-born older Mexican Americans. We also
hypothesized participants who reported not feeling lonely will be more likely to recover
in physical function after an acute hospitalization. Lastly, we hypothesized that the
association between loneliness status and physical function recovery will be greater
among those who reside in highly concentrated Hispanic neighborhoods than those who

reside in lower concentrated Hispanic neighborhoods.

RESULTS OF DESCRIPTIVE ANALYSES

The sample analyzed is the same as those analyzed in Aim 1 (N=1,109). The
number of interviews per participant ranged from 1 — 4, resulting in 1,109 records and 299
records of hospitalization. Approximately 48.1% (N=287) had 1 observation, 26.3%
(N=157) had 2 observations, 17.4% (N=104) had 3 observations, and 8.2% (N=49) had 4
observations. Overall, there were 810 observations (410 individuals) without
hospitalization and 299 observations (187 individuals) with a hospitalization.

Table 11 shows the participant characteristics for the overall sample by
hospitalization status. Of the 1,109 observations, 810 did not experience a hospitalization
and 299 experienced a hospitalization over the 12-year period. Those who experienced a
hospitalization had, on average, fewer years of education, a higher prevalence of depressive
symptoms, a higher Charlson comorbidity score, and a lower prevalence of not being
married compared to those who did not experience a hospitalization over the 12-year

period.
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Table 11: Descriptive characteristics of the overall sample among older Mexican
Americans by hospitalization status (N=1,109).

Hospitalization status

Variables No hospitalization Hospitalization p
Sample size 810 (73.0%) 299 (27.0%) -
Demographic + Socioeconomic Factors
Age (years), mean + SD 82.9+4.7 82.8+4.8 0.774
Sex, % 0.416
Male 37.8 35.1 -
Female 62.2 64.9 -
Education (years), mean + SD 5.1+4.0 46+3.9 0.028
Household income (USD), $23,012 (19,500- $23,214 (20,353- 0.849
median (IQR) 28,067) 27,563) '
Health Factors
BMI (kg/m?), mean + SD 275+5.1 27.6+4.7 0.605
Depressive symptoms (CES-D
>16), % 15.7 21.4 0.025
Cognitive impairment (MMSE
<21). % 30.7 32.8 0.517
Charlson Comorbidity Index, % <.0001
<3 62.6 14.1 -
>3 374 86.0 -
Physical/Built + Socio-Cultural Environmental Factors
Spanish interview, % 84.7 88.3 0.129
Marital status, % 0.048
Not married 60.7 67.2 -
Married 39.3 32.8 -
Lonely (no), % 73.6 68.9 0.122
Foreign-born, % 41.4 40.8 0.868
Neighborhood concentration, % 0.674
<60"™ PCTL 59.1 60.5 -
>60" PCTL 40.9 39.5 -

Notes: Values are presented as means + standard deviation (SD) or N (%)
Categorical variables were tested using Chi-square test, and continuous variables tested using
t-test. Kruskal-Wallis was used for non-parametric test (household income).

BMI = body mass index measured in kilograms/meters-squared; CES-D Center for
Epidemiologic Studies Depression Scale; MMSE = Mini-Mental State Examination; SPPB =
Short Physical Performance Battery
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Table 12 shows the participant characteristics for the overall sample across physical
function status, stratified by hospitalization status. Among those who did not experience a
hospitalization (N=810), those who recovered in physical function were younger, had more
years of education, a lower BMI kg/m?, a lower prevalence of depressive symptoms, a
lower prevalence of cognitive impairment, and a lower prevalence of interviews conducted
in Spanish compared to those who declined in physical function. Among those who
experienced an acute hospitalization (N=229), those who recovered in physical function
were younger, had a lower prevalence of depressive symptoms, and had a lower Charlson
comorbidity score compared to those who declined in physical function after

hospitalization.

Table 12: Overall descriptive characteristics by change in physical function status,
stratified by hospitalization status (N=1,109).

No acute hospitalization Experienced acute
(N=810) hospitalization (N=299)
Variables Declined | Recovered P Declined | Recovered D
(N=558) (N=252) (N=246) (N=53)
Demographic + Socioeconomic Factors
AGe (years), | g354 48| 812438 | <0001 |831+49| 81.2+41 |0.005
mean + SD
Sex, % 0.065 - - 0.164
Male 35.7 42.5 - 33.3 43.4 -
Female 64.3 57.5 - 66.7 56.6 -
Education
(years), 4.7+ 3.7 6.2+44 |<0001| 46+3.9 45+3.8 |0.956
mean + SD
Household $23,494 $22,125 $23,176 $23,775
income (USD), | (19,522- (19,500- 0.070 | (19,962- (20,515- | 0.295
median (IQR) 28,330) 26,927) 26,961) 30,656)
Health Factors
BMI(kg/m?), | o774 55| 268+41 | 00219 | 27.7+48 | 27.4+46 | 0761
mean + SD
Depressive
symptoms 18.8 8.7 0.0003 23.6 11.3 0.049
(CES-D >16)
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Cognitive

impairment 36.7 17.5 <.0001 35.0 22.6 0.083

(MMSE <21)

Charlson Comorbidity Index, % 0.195 - - 0.016
<3 61.1 65.9 - 11.8 24.5 -
>3 38.9 34.1 - 88.2 75.5 -

Physical/Built + Socio-Cultural Environmental Factors

Spanish 86.7 80.2 0.016 | 882 88.7 |0.923

interview, %

Marital status, % 0.431 - - 0.069

Not married 61.7 58.7 - 69.5 56.6 -
Married 38.4 41.3 - 30.5 43.4 -

Lonely (no), % 72.0 77.0 0.140 67.1 77.4 0.142

Foreign-born, % 43.2 37.3 0.115 40.7 41.5 0.908

Neighborhood

concentration 42.3 37.7 0.218 41.1 32.1 0.225

>60" PCTL, %

Notes: Values are presented as means + standard deviation (SD) or N (%)

Categorical variables were tested using Chi-square test and continuous variables tested using t-
test. Fisher’s exact test was used for Charlson Comorbidity Index and Kruskal-Wallis was used
for non-parametric test (household income).

BMI = body mass index measured in kilograms/meters-squared; CES-D Center for
Epidemiologic Studies Depression Scale; MMSE = Mini-Mental State Examination; SPPB =
Short Physical Performance Battery; PCTL = percentile

Figure 14 shows the percentage of participants living in highly concentrated
Hispanic neighborhoods who declined or recovered in physical function after
hospitalization by loneliness status. Among the 181 observations who lived in highly
concentrated Hispanic neighborhoods and experienced a hospitalization, approximately
69% self-reported not feeling lonely (N=125). Among those who did not report feeling
lonely, 77% had declined in physical function after hospitalization, whereas 23% had
recovered in physical function after hospitalization. However, recovery status did not

differ significantly (p=0.096) that those who reported feeling lonely (N=56).

59



100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Not Lonely Lonely

®m Declined mEecovered

Figure 14 - Percentage of participants living in highly concentrated Hispanic
neighborhoods who declined (N=142) versus recovered (N=36) in physical function
after hospitalization by loneliness status.

Table 13 shows the healthcare characteristics among those hospitalized by physical
function status (declined versus recovered). Overall, 35.8% visited a medical school
affiliated hospital, 41.5% had a primary care physician visit prior to hospitalization, 2.0%
visited a specialized physician, 72.2% experienced a hospitalization due to a medical
reason, 51.8% had a length of hospital stay >4 days, and most participants were discharged
home compared to being institutionalized (80.6% versus 19.4%). Participants who
recovered in physical function had a higher prevalence of being discharged home compared
to those who declined in physical function (98.1% versus 76.8%, p=0.0004). Participant
groups did not differ significantly by additional healthcare factors. However, participants
who recovered in physical function, had a higher prevalence of visiting a community

hospital, had a lower prevalence of seeing a specialist, had a higher prevalence of visiting

60



the hospital due to a medical reason rather than surgical, and had a lower length of hospital

stay, respectively.

Table 13: Descriptive analysis of healthcare factors by physical function status after
acute hospitalization (N=299).

Overall Declined Recovered D
sample
Total observations N=299 N=246 N=53 -
Variables
Provider institute, % 0.760
Medical school affiliated 35.8 36.2 34.0 -
Non-medical school
affiliated 64.2 63.8 66.0 -
Provider type, % 0.394
Primary care physician 41.5 41.9 39.6 -
Specialists 2.0 2.4 0.0 -
No visit 56.5 55.7 60.4
Reason for hospitalization, % 0.209
Medical 72.2 70.7 79.3 -
Surgical 27.8 29.3 20.8 -
Length of stay (> 4 days), % 51.8 53.3 45.3 0.292
Discharge destination, % 0.0004
Institutionalized 194 23.2 1.9 -
Home 80.6 76.8 98.1 -
Notes: Values are presented as N (%); Categorical variables were tested using Chi-square test.

Figure 15 shows the top ten most frequent major diagnostic categories among those
hospitalized by physical function status (declined versus recovered). Overall, most
participants were hospitalized due to a circulatory problem (24.1%) followed by a
musculoskeletal system and connective tissue problem (15.4%) then respiratory problem
(14.7%). Compared to those who declined in physical function, those who recovered in
physical function had a higher prevalence of being hospitalized due to problem with a
circulatory system (28.3% versus 23.2%), respiratory system (17.0% versus 7.6%), and

digestive system (17.0% versus 6.1%), respectively. Whereas participants who declined in
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physical function had a higher prevalence of being hospitalized due to problem with their
musculoskeletal system and connective tissue (17.1% versus 7.6%) and nervous system

(11.8% versus 1.9%), respectively.
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Figure 15 - Prevalence of most frequent major diagnostic categories by physical
function status after hospitalization (recovered (red) versus declined (blue)).

RESULTS OF LONGITUDINAL ANALYSES

Table 14 presents the results of the full model of physical function recovery after
hospitalization over 12-years of follow-up, controlling for confounders (age, sex,

education, depressive symptoms, cognitive impairment, and interview language) and
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clinical [(BMI kg/m?), Charlson comorbidity index, provider institution, discharge
destination] predictors of physical function status. Appendix B Tables B1-B2 displays the
bivariate correlations used to distinguish potential confounders. The full model building
process can be viewed in Appendix C Table C1.

There were 6 models built to examine the relationship between hypothesized SDOH
and physical function recovery after hospitalization for the main analysis (presented as
probability). The full model building process can be viewed in Appendix C Table CI1.
Model 1 included time and previous hospitalization status (yes/no). Model 2 includes
demographic and socioeconomic factors (age, female, total years of education); Model 3
includes Model 2 plus health factors [BMI (kg/m?), depressive symptoms (CES-D >16),
cognitive impairment (MMSE >21), Charlson Comorbidity Index (>3)]; Model 4 includes
Model 3 plus physical/built and socio-cultural environmental factors [Spanish interview,
nativity status (foreign-born versus U.S.-born), self-reported loneliness, neighborhood
concentration (>60™ percentile)]; and Model 5 includes Model 5 plus healthcare
characteristics [(provider institution (medical school affiliated versus non-medical school
affiliated hospital). Model 6 (not shown here) includes Model 5 plus the interaction term
between neighborhood concentration level and self-reported loneliness status; however no
significant interaction was found (p=0.1238).

The analysis including those with and without a hospitalization (n=1,109) in Table
14 shows that time increased the probability of recovering in physical function (f=0.20,
SE=0.09, p=0.022). The hypothesized SDOH (being foreign-born, loneliness status,
neighborhood concentration) were presented using beta estimates to reduce the complexity
of interpretation and were found not statistically associated with the probability of

recovering in physical function after hospitalization.

64



Table 14: Generalized estimating equations models for physical function recovery
after hospitalization among Mexican American Medicare Beneficiaries over a 12-

year period (N=1,109).

Predictor variables

Model 5
B (SE, p-value)

Time

0.20 (0.09, p=0.022)

Admitted to hospital

-0.73 (0.45, p=0.104)

Foreign-born

0.52 (0.38, p=0.168)

Lonely (no)

0.35 (0.46, p=0.450)

Neighborhood concentration >60" PCTL

-0.14 (0.16, p=0.370)

Notes: The model controls for time, age, female (versus male), total years of education, BMI
(kg/m2), depressive symptoms (CES-D >16), cognitive impairment (MMSE >21), Charlson
Comorbidity Index (>3 versus <3), hospitalization, Spanish interview (versus English), nativity
status (foreign-born versus U.S.-born), self-reported loneliness status (no versus yes),
neighborhood concentration level (>60th percentile), provider institution (medical school
affiliated versus non-medical school affiliated hospital), and discharge destination (home
versus institutionalized).

Significant predictors of physical function recovery are bolded and highlighted in light grey.
PCTL=Percentile

The subset analyses (presented as odds ratio) using only participants with a
hospitalization (N=299) or only participants without a hospitalization (N=810) showed
similar results, where being foreign-born, loneliness status, and neighborhood
concentration level were not associated with physical function recovery after
hospitalization over the 12-year period. The full multivariate models of the subset analysis
can be viewed in the Appendix C Tables.

Table 15 shows the full multivariate model among those with a hospitalization only
(N=299) controlling for time, age, female (versus male), total years of education, BMI
(kg/m?), depressive symptoms (CES-D >16), cognitive impairment (MMSE >21),
Charlson Comorbidity Index (>3 versus <3), Spanish interview (versus English), nativity

status (foreign-born versus U.S.-born), self-reported loneliness status (no versus yes),

65



neighborhood concentration level (>60" percentile), and provider institution (medical
school affiliated versus non-medical school affiliated hospital). Additional findings show
that for every increased year in age, there was 9% decreased odds in recovering in physical

function after hospitalization (95% CI = 0.83-0.99).

Table 15: Subset analysis of generalized estimating equations models for physical
function recovery after hospitalization among Mexican American Medicare
Beneficiaries with a hospitalization over a 12-year period (N=299).

Predictor variables Multivariate model
OR (95% CI)
Time 1.26 (0.85-1.87)
Foreign-born 1.45 (0.73-3.87)
Lonely (no) 1.56 (0.71-3.43)
Neighborhood concentration >60™ PCTL 0.65 (0.33-1.31)

Notes: The multivariate controls for time, age, female (versus male), total years of education,
BMI (kg/m?), depressive symptoms (CES-D >16), cognitive impairment (MMSE >21),
Charlson Comorbidity Index (>3 versus <3), Spanish interview (versus English), nativity status
(foreign-born versus U.S.-born), self-reported loneliness status (no versus yes), neighborhood
concentration level (>60th percentile), and provider institution (medical school affiliated versus
non-medical school affiliated hospital)

OR=0dds ratio; Cl=Confidence interval; PCTL=Percentile

Main findings

Our findings show that our hypothesized social determinants of health [nativity
status (foreign-born versus U.S.-born) and self-report loneliness (no versus yes)] did not
predict physical function recovery after acute hospitalization among older Mexican
American Medicare Beneficiaries over a 12-year period. Also, neighborhood
concentration level (>60th percentile versus <60th percentile) did not moderate the
relationship between loneliness status and physical function recovery after acute
hospitalization over the 12-year period. These findings were further confirmed by our

subset analyses. Additional findings uncovered in the subset analysis found that among
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those who were hospitalized, age increased the odds of recovering in physical function

over a 12-year period.
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Chapter 6

AIM 3 RESULTS

This chapter reports the evaluation of the effect of social determinants of health on
disability recovery and 30-day readmission after acute hospitalization over a 12-year
period. We hypothesized that 1) older Mexican American females will be more likely to
recover from disability after acute hospitalization than older Mexican American males, and
disability recovery will be greater among females who reside in highly concentrated
Hispanic neighborhoods than in males who reside in highly concentrated Hispanic
neighborhoods; and 2) Older Mexican Americans interviewed in Spanish will be more
likely to experience 30-day readmission after acute hospitalization than those interviewed

in Spanish.

RESULTS OF DESCRIPTIVE ANALYSES FOR ADL RECOVERY

The sample included 619 participants which totaled to 1,143 observations over the
12-year period. Approximately 49.1% (N=304) had 1 observation, 25.2% (N=156) had 2
observations, 17.6% (N=109) had 3 observations, and 8.1% (N=50) had 4 observations.
Overall, there were 838 observations (427 individuals) without hospitalization and 305
observations (192 individuals) with a hospitalization.

Table 17 shows the participant characteristics for the overall sample by change in
ADL disability, stratified by hospitalization status. Of the 1,143 observations, the average
age was 82.8 + 4.7 years, 62.8% were female, had a median household income of $23,138.0
(IQR=19,522-27,819), had 5.0 + 4.0 years of education, had an average BMI of 27.5 + 5.0,
16.9% had depressive symptoms, 31.4% had cognitive impairment, 50.1% had an Charlson
comorbidity score >3, 49.7% had low physical function at baseline, 31.4% had moderate

physical function at baseline, 18.9% had high physical function at baseline, 86.0% had a
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Spanish interview, 37.9% were married, 27.6% self-reported feeling lonely, 41.2% were
foreign-born, and 40.6% lived in highly Hispanic concentrated neighborhoods.

Among those who experienced a hospitalization (N=305), 118 participants
recovered in disability and 187 participants declined in disability. Those who recovered in
disability after hospitalization were younger, had a higher median household income, a
lower prevalence of cognitive impairment, higher lower body physical function, and a
lower prevalence of ADLs at baseline compared to those who did not recover in disability
after hospitalization. Among those who did not experience a hospitalization (N=838), 452
participants recovered in disability and 386 participants declined in disability. Those
recovered in disability were younger, had more years of education, a lower prevalence of
depressive symptoms, lower prevalence of cognitive impairment, higher lower body
physical function, a lower prevalence of ADLs at baseline, a lower prevalence of Spanish
interviews, and a lower prevalence of living in highly concentrated Hispanic

neighborhoods compared to those who declined in disability.

Table 16: Overall descriptive characteristics by change in disability status,
stratified by hospitalization status (N=1,143).

No acute hospitalization Experienced acute
hospitalization
Total Declined | Recovered P Declined | Recovered P
observations (N=386) | (N=452) (N=187) (N=118)
Variables
Demographic + Socioeconomic Factors

Age (years), | 539449 | 81.8+4.2 | <0001 | 83.6+49 | 81.6+45 | 0003
mean + SD
Sex, % 0.941 - - 0.104
Male 38.1 37.8 - 31.6 40.7 -
Female 61.9 62.2 - 68.5 59.3 -
Education
(years), 46+37 | 56+42 | .0004 | 45+38 | 46+4.0 0.843
mean + SD

$22,572 $23,138 $22,162 $24,529
mgfﬁg‘o'd (19,349- | (20,130- | 0.155 | (19,349- | (20,542- | 0.001

26,620) 28,404) 26,023) 32,361)
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(USD),
median (IQR)
Health Factors

BMI(ka/m?), | 07 4453 | 276450 | 0481 | 27.3+4.9 | 282+46 | 0087
mean + SD
Depressive
symptoms 18.1 12.6 0.026 23.0 195 0.469
(CES-D >16)
Cognitive
impairment 40.9 22.1 <.0001 38.5 24.6 0.012
(MMSE <21)
Charlson
Comorbidity 39.9 34.5 0.108 88.8 82.2 0.105
Index (>3), %
Physical function (SPPB), % <.0001 - - <.0001
<7 56.7 41.4 - 65.2 40.7 -
7-10 334 31.9 - 24.1 34.8 -
>10 11.9 26.8 - 10.7 24.6 -
f;lg)ADL 45.6 268 |<0001| 497 229 | <0001

Physical/Built + Socio-Cultural Environmental Factors
Spanish 88.1 825 0024 | 888 88.1 0.866
interview, %
Marital status, % 0.578 - - 0.631
Not Married 61.4 59.5 - 67.9 65.3 -
Married 38.6 40.5 - 32.1 34.8 -
;‘)’re'g”'bom’ 40.2 425 | 049 | 39.6 42.4 0.638
('%one'y (no), 715 757 | 0172 | 652 74.6 0.086
Neighborhood
gggﬁlnftfé‘t%‘f; 45.3 376 | 0024 | 428 33.1 0.090
%
Notes: Values are presented as mean + standard deviation (SD) or N (%). Categorical variables
were tested using Chi-square test and continuous variables tested using t-test. Kruskal-Wallis
was used for non-parametric test (household income).
SD=Standard Deviation; BMI=body mass index; kg=kilograms; m=meters; CES-D=Center for
Epidemiological Studies Depression Scale; MMSE=Mini-Mental State Examination;
SPPB=Short Physical Performance Battery; PCTL=percentile

Figure 16 shows the percentage of participants residing in highly concentrated

Hispanic neighbors who declined or recovered in disability after hospitalization by
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females. Approximately 39 observations were recorded for those who recovered in
disability versus 80 observations recorded for those who declined in disability after
hospitalization, which did not significantly differ across sex (p=0.297). Among females
who resided in highly concentrated Hispanic neighborhoods, approximately 29%
recovered in disability after hospitalization. Among males who resided in highly
concentrated Hispanic neighborhoods, approximately 39% recovered in disability after

hospitalization.

Resides in Highly Concentrated Hispanic Neighborhoods

Females Males

0

mDeclined mRecovered

Figure 16 - Percentage of participants who reside in highly concentrated Hispanic
neighbors and declined (N=80) or recovered (N=39) in disability after
hospitalization by females (N=75) and males (N=44).

Table 18 shows the healthcare characteristics among those hospitalized by declined
versus recovered ADL groups. Overall, 36.1% had access to a medical school affiliated
hospital, 41.3% had a primary care physician visit prior to hospitalization, 2.3% visited a
specialized physician, 72.5% experienced a hospitalization due to a medical/elective
reason, 52.1% had a length of hospital stay >4 days, and most participants were discharged

home compared to being institutionalized (80.3% versus 19.7%). Those who recovered in
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disability had a higher prevalence of being discharged home compared to those who
declined in disability after hospitalization (89.8% versus 74.3%, p=0.001). Those who
recovered in disability after hospitalization had a lower prevalence of using a community
hospital, a higher prevalence of seeing a Specialist, lower prevalence of being hospitalized

due to a medical reason, and a longer length of hospital stay, respectively.

Table 17: Healthcare factors by end of follow-up disability status after acute
hospitalization (N=305).

Overall Declined Recovered
sample
Total observations N=305 N=187 N=118 p
Variables
Provider institute, % 0914
Medical school affiliated 36.1 35.8 36.4 -
Non-medical school affiliated 63.9 64.2 63.5 -
Provider type, % 0.662
Primary care physician | 41.3 43.3 38.1 -
Specialists 2.3 2.1 2.5 -
Other | 56.4 54.6 59.3 -
Reason for hospitalization, % 0.895
Medical 72.5 72.7 72.0 -
Surgical | 27.5 27.3 28.0 -
Length of stay (> 4 days), % 52.1 51.9 52.5 0.909
Discharge destination, % 0.001
Home 80.3 74.3 89.8 -
Institutionalized 19.7 25.7 10.2 -
Notes: Values are presented as N (%); Categorical variables were tested using Chi-square test.

The top ten most frequent major diagnostic categories among those hospitalized by
ADL group (declined versus recovered) are shown in Figure 17. Overall, the most common
diagnosis was due to the nervous system (24.3%), circulatory system (15.1%), and
musculoskeletal system and connective tissue (15.1%). However, among those who

recovered in disability after hospitalization, the most common diagnosis was due to the
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nervous system (29.7%) followed by musculoskeletal system and connective tissue
(16.1%). Whereas, among those who did not recover, the most common diagnosis was due
to the nervous system (20.9%) followed by circulatory system (17.1%).

Compared to those who declined in disability, those who recovered in disability
had a higher prevalence of being hospitalized due to problem with a nervous system (29.7%
versus 20.9%) and musculoskeletal system and connective tissue (16.1% versus 14.1%),
respectively. Whereas participants who declined in disability had a higher prevalence of
being hospitalized due to problem with their circulatory system (17.1% versus 12.9%) and

respiratory system (11.2% versus 7.6%) compared to those who recovered, respectively.
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Figure 17 - Proportion of most frequent major diagnostic categories after
hospitalization over 12-year period by ADL status (recovered (red) versus declined
(blue)).

RESULTS OF DESCRIPTIVE ANALYSES FOR 30-DAY READMISSION

Figure 18 shows the percentage of 30-day hospital readmission and no 30-day

hospital readmission among participants with English interview (N=35) versus Spanish
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interview (N=270). Prevalence of 30-day hospital readmission did not differ across
interview language (p=0.808). Specifically, among participants who had an English
interview, approximately 15% experienced a 30-day hospital readmission. Whereas
approximately 16% experienced a 30-day hospital readmission among those who had a

Spanish interview.

90% 85% 84%
80%
70%
60%
50%
40%
30%
20% 15% 16%
10%

0%

English Interview Spanish Interview

No 30-d Readmission m 30-d Readmission

Figure 18 - Percentage of 30-day hospital readmission among participants with
English interview (N=14) versus Spanish interview (N=86).

Table 19 shows the descriptive characteristics among those hospitalized by 30-day
hospital readmission status. Approximately 15.7% (N=48) of those who were hospitalized
experienced a 30-day hospital readmission. Overall, the participants did not differ in
characteristics but differed in having depressive symptoms and average Charlson

Comorbidity Index across those who did and did not experience a 30-day readmission.
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Table 18: Overall descriptive characteristics by 30-day hospital readmission status
among hospitalized older Mexican Americans (N=305).

No 30-day 30-day p
readmission | readmission
Total observations, N (%) 257 (84.3) 48 (15.7) -
Variables
Demographic + Socioeconomic Factors
Age (years), mean + SD | 828+4.9 | 83.1+4.2 | 0.669
Sex, % 0.702
Male 34.6 37.5 -
Female 65.4 62.5 -
Education (years), mean + SD 45+3.9 4.6+ 3.7 0.771
$23,140 $23,445
Income (USD), median (IQR) (20,353- (20,380- 0.381
26,893) 28,824)
Health Factors
BMI (kg/m?), mean + SD 27.7+4.8 27.8+4.7 0.862
Depressive symptoms (CES-D >16), % 19.5 33.3 0.032
Cognitive impairment (MMSE <21), % 32.3 37.5 0.482
Any ADL (yes), % 38.1 45.8 0.316
Charlson Comorbidity Index, mean + SD 96+7.7 18.4+8.7 | <.0001
Physical/Built + Socio-Cultural Environmental Factors
Spanish interview, % 88.7 87.5 0.808
Foreign-born, % 40.9 39.6 0.869
Married, % 34.6 25.0 0.193
Lonely (no), % 70.4 60.4 0.169-
Neighborhood concentration >60™ PCTL, % 38.9 39.6 0.930
Healthcare Factors
Provider institute, % 0.580
Medical school affiliated 64.6 60.4 -
Non-medical school affiliated 354 39.6 -
Provider type, % 0.112
Primary care physician 40.9 43.8 -
Specialists 1.6 6.3 -
Other 57.6 50.0 -
Reason for hospitalization, % 0.668
Medical 72.0 75.0 -
Surgery 28.0 25.0 -
Length of stay (> 4 days), % 50.6 60.4 0.211
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Discharge destination, % 0.159
Home 18.3 27.1 -

Institutionalized 81.7 72.9 -

Notes: Values are presented as mean + standard deviation (SD) or N (%). Categorical variables
were tested using Chi-square test, continuous variables tested using t-test, and Fisher’s exact
test was used for BMI.

SD=Standard Deviation; BMI=body mass index; kg=kilograms; m=meters; CES-D=Center for
Epidemiological Studies Depression Scale; MMSE=Mini-Mental State Examination;
ADL=Activities of Daily Living; PCTL=percentile

RESULTS OF LONGITUDINAL ANALYSES FOR ADL RECOVERY

Table 20 presents the results of the generalized estimated equations models of
disability function recovery over 12-years of follow-up with interaction analysis of
hospitalization. Appendix B Table B3 displays the bivariate correlations used to identify
confounders (education, depressive symptoms, Charlson comorbidity index, physical
function status, interview language). The full model building process can be viewed in
Appendix C Table C2.

There were 6 models built to examine the relationship between hypothesized SDOH
and disability recovery after hospitalization for the main analysis (presented as
probability). Model 1 included time and previous hospitalization status (yes/no). Model 2
includes demographic and socioeconomic factors (age, female, total years of education,
median household income); Model 3 includes Model 2 plus health factors [(BMI (kg/m?),
depressive symptoms (CES-D >16), cognitive impairment (MMSE >21), physical function
status (moderate and high SPPB versus low SPPB), Charlson Comorbidity Index (>3)];
Model 4 includes Model 3 plus physical/built and socio-cultural environmental factors
[Spanish interview, nativity status (foreign-born versus U.S.-born), neighborhood
concentration (>60" percentile)]; and Model 5 includes Model 4 plus healthcare
characteristics [provider institution (medical school affiliated versus non-medical school

affiliated hospital) and discharge destination (home versus institutionalized)]. Model 6 (not
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shown here) includes Model 5 plus the interaction term between neighborhood
concentration level and sex; however no significant interaction was found (p=0.374).

The main analysis that the hypothesized SDOH (sex) was not associated with the
probability of recovering in disability after hospitalization. These findings were similar to
the subset analyses. The subset analysis using only participants with a hospitalization
(N=305) showed sex was not associated with disability recovery after hospitalization over
a 12-year period. The subset analysis using only participants without a hospitalization

(N=838) showed sex was not associated with disability recovery over a 12-year period.
Table 19: Generalized estimating equations models for disability recovery among

older Mexican American Medicare Beneficiaries over 12-years of follow-up
(N=1,143).

. ) Model 5
Predictor variables B (SE, p-value)
Time 0.04 (0.08, p=0.572)
Admitted to hospital -0.04 (0.28, p=0.887)
Female -0.47 (0.26, p=0.116)

Notes: Model 5 controls for time, age, total years of education, median household income, BMI
(kg/m?), depressive symptoms (CES-D >16), cognitive impairment (MMSE >21), Charlson
Comorbidity Index (>3), hospitalization, Spanish interview, nativity status non-medical school
affiliated hospital), and discharge destination (institutionalized versus home)

B = beta estimate; SE = standard error

The full multivariate models of the subset analysis can be viewed in Appendix C
Tables. Table 21 shows the full multivariate model (presented as odds ratio) among only
those with a hospitalization (N=305) controlling for time, age, total years of education,
median household income, BMI (kg/m?), depressive symptoms (CES-D >16), cognitive
impairment (MMSE >21), physical function status (moderate and high SPPB versus low
SPPB), Charlson Comorbidity Index (>3), Spanish interview, nativity status (foreign-born

versus U.S.-born), neighborhood concentration (>60" percentile), provider institution
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(medical school affiliated versus non-medical school affiliated hospital), and discharge
destination (home versus institutionalized). Additional findings show that age, baseline
lower-body physical function (SPPB), and discharge destination predicted disability
recovery after hospitalization. Older age decreased the odds of recovering in disability after
hospitalization by 8% (95 CI = 0.87-0.99). Having a moderate and high physical function
increased the odds of recovering in disability after hospitalization by 2.14 times (95% CI
= 1.18-3.87) and 3.53 times (95% CI = 1.64-7.59) compared to those with low physical
function at baseline. Participants who were discharged home had 2.58 increased odds of
recovering in disability after hospitalization compared to those who were discharged to an

institution (95% CI = 1.18-5.67).

Table 20: Subset analysis of generalized estimating equations models for disability
recovery after hospitalization among Mexican American Medicare Beneficiaries
over a 12-year period (N=305).

Multivariate model

Predictor variables OR (95% ClI)

Time 1.00 (0.73-1.38)

Female 0.69 (0.40-1.20)

Notes: Model 5 controls for time, age, total years of education, median household income, BMI
(kg/m?), depressive symptoms (CES-D >16), cognitive impairment (MMSE >21), Charlson
Comorbidity Index (>3), hospitalization, Spanish interview, nativity status (foreign-born versus
U.S.-born), provider institution (medical school affiliated versus non-medical school affiliated
hospital), and discharge destination (institutionalized versus home)

OR=0dds ratio; Cl=Confidence interval

RESULTS OF LONGITUDINAL ANALYSES FOR 30-DAY READMISSION

Table 19 presents the results of the generalized estimating equations models of 30-
day hospital readmission as a function of demographic, socioeconomic, physical/built,

socio-cultural environmental factors, and healthcare factors. The model shows that for
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every increase in Charlson Comorbidity Index, there was a 13% increase in odds of 30-day

hospital readmission (95% CI = 1.09-1.17).

Table 21: Generalized estimating equations models for 30-day hospital readmission
among hospitalized older Mexican American Medicare Beneficiaries (N=305).

: . Full Model
Predictor variables OR (95% ClI)
Time 1.44 (0.94-2.21)
Demographic + Socioeconomic Factors
Age (years) 0.94 (0.87-1.02)
Female sex 1.11 (0.53-2.33)
Education (years) 1.02 (0.93-1.12)
Health Factors
BMI (kg/m?) 1.01 (0.94-1.09)
Depressive symptoms (CES-D >16) 2.01 (0.89-4.51)
Cognitive impairment (MMSE<21) 1.41 (0.63-3.18)
Having any ADL (yes) 0.86 (0.39-1.92)
Charlson Comorbidity Index 1.13 (1.09-1.17)
Physical/Built + Socio-Cultural Environmental Factors
Spanish interview | 0.53 (0.16-1.77)
Healthcare Factors

Length of stay (> 4 days) | 1.03 (0.96-1.11)
Discharge destination

Home 0.99 (0.39-2.53)

Institutionalized Reference

Notes: An OR> 1 indicates increased odds of 30-day readmission; An OR <1 indicates
decreased odds of 30-day readmission. Significant predictors of disability are bolded
and highlighted in light grey.
Cl = Confidence Interval; BMI = body mass index measured in kilograms/meters-
squared; CES-D Center for Epidemiologic Studies Depression; ADL = activities of daily
living, PCTL=percentile

Main findings

Our findings show that hypothesized social determinants of health sex (female
versus male) did not predict disability recovery after acute hospitalization over a 12-year
period. This was further confirmed by our subset analysis. Our analysis of only hospitalized

participants shows that interview language (Spanish versus English) did not predict 30-day
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hospital readmission among Mexican American Medicare Beneficiaries. Additional
findings show that age, age decreased the odds of disability recovery after hospitalization,
while having moderate or high physical function and being discharged home increased the
odds of disability recovery after hospitalization. Lastly, having a higher Charlson

Comorbidity Index increased the odds of 30-day hospital readmission.
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Chapter 7

SUMMARY AND DISCUSSION

The purpose of this project was three-fold: 1) to estimate the predictors of physical
function recovery over a 12-year period; 2) to identify social determinants of health that
predict physical function recovery after acute hospitalization over a 12-year period; and 3)
to evaluate the effect of social determinants of health on disability recovery and 30-day
readmission after acute hospitalization among older Mexican American Medicare

Beneficiaries over a 12-year period. Our main findings show:

1) Experiencing a hospitalization decreased the odds of physical function recovery
over time compared to those who did not experience a hospitalization.

2) Nativity status (foreign-born versus U.S.-born) did not predict physical function
recovery over a 12-year period.

3) Hypothesized social determinants of health (e.g., being foreign-born or not
feeling lonely) did not predict physical function recovery after hospitalization.

4) Neighborhood concentration level (>60" percentile versus <60 percentile of
Hispanic composition) did not moderate the relationship between loneliness status and
physical function recovery after acute hospitalization.

5) Hypothesized social determinants of health (female sex versus male) did not
predict disability recovery after acute hospitalization.

6) Interview language (Spanish versus English) did not predict 30-day hospital

readmission among those who experienced a hospitalization.

Our additional findings show various factors to be associated with functional

recovery over time and after hospitalization and with 30-day hospital readmission. For
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example, Aim 1 found that older age, being female, higher BMI (kg/m?), having cognitive
impairment, decreased the odds recovering in physical function over a 12-year period.
After conducting subset analyses for Aim 2, age decreased the odds of recovering in
physical function after hospitalization. After conducting subset analyses for Aim 3, age
decreased the odds of disability recovery after hospitalization, while having moderate or
high physical function and being discharged home increased the odds of disability recovery
after hospitalization. Lastly, having a higher Charlson Comorbidity Index increased the
odds of 30-day hospital readmission.

The discussion is based on each Specific Aims and the tested hypotheses followed

by the conclusion, study limitations and strengths, and future implications.

Aim 1: Examination of patterns of physical function transitions and predictors of
physical function recovery among older Mexican Americans over a 12-year period.

The purpose of the first Aim was to examine patterns of physical function
transitions and predictors of physical function recovery among older Mexican Americans
over a 12-year period using the Hispanic-EPESE survey linked with the Medicare claims
data from the CMS and U.S. Census Bureau. It was hypothesized that participants who
experienced a hospitalization would be less likely to recover in physical function than
participants who did not experience a hospitalization and foreign-born participants would
be more likely to recover in physical function than U.S.-born participants over a 12-year
period.

Our main findings show that 1) experiencing a hospitalization decreased the odds
of physical function recovery over time compared to those who did not experience a
hospitalization; and 2) nativity status (foreign-born versus U.S.-born) did not predict

physical function recovery over time. Additional findings show older age, being female,
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higher BMI (kg/m?), having cognitive impairment, and having Charlson comorbidity index

>3 was associated with physical function recovery over time.

Hospitalization and physical function recovery

After adjusting for confounders and known predictors of physical function,
hospitalization decreased the odds of recovering in physical function by 47% (95% CI =
0.36-78) compared to those who did not experience a hospitalization. This finding is in
agreement with studies that examine functional transitions and the risk of hospitalization
among older adults. For example, a study reported that older adults who remained stable
or improved in function from prehospitalization to hospital discharge had an increased odds
of achieving total functional recovery 1 month after hospital discharge [127]. Studies that
examine hospitalization and functional transitions among older adults are often assessed
using self-reported disability measures, such as activities of daily living, around the time
of hospitalization. Research using objective measures of physical function recovery are
scarce but necessary for early clinical detection of functional recovery prior to disability,

especially since there is more literature related to hospitalization and disability transitions.

Nativity status (foreign-born versus U.S.-born) and physical function recovery

Our study found that being foreign-born was not associated with physical function
recovery over a 12-year period. This is not in agreement with previous research that
found nativity status plays a role in physical function trajectories [41], which may be
explained by differences in functional outcomes across research studies. For example,
functional research among older adults tend to examine functional decline or disability
onset rather than functional recovery.

Other studies have reported Hispanics who were born in Mexico tend to have
better health compared to U.S.-born white populations [10]. However, it has been

suggested that the foreign-born Latinos’ health decreases the longer they reside in the
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U.S., which may be more attributable to structural factors than behavioral factors [102].
Our study did support this theory and found other biological factors to be related to
functional health rather than sociodemographic or cultural factors. Also, our study
included adults over the age of 75 and the average was 82.9 + 4.7 years, which may
already include those physically resilient enough to survive and those without disability
previously observed among foreign-born Mexican Americans between the ages of 65-74
years [ 10]. Participants who experience physical function recovery and its influential
factors should be explored to reduce disability, decrease healthcare costs, and increase the

health span later in life.

Additional predictors of physical function recovery

Our multivariate model for physical function recovery showed physiological
influence on physical function recovery over a 12-year period. Older age, being female,
having a higher BMI (kg/m?), having cognitive impairment, and having a Charlson
Comorbidity score >3 were associated with physical function recovery over a 12-year
period.

Our study found that increasing age decreased the odds of physical function
recovery by 13% (95% CI=0.84-0.91) among older Mexican Americans over a 12-year
period. This aligns with decades of research that shows there is an age effect on physical
function over time. Although our study did not capture rate of physical function decline by
age categories, it has been reported that physical function declines at a faster rate for older
adults compared to younger and middle-aged adults [34]. Also, efforts to intervene in
functional decline may need to occur over life transitions in conjunction with age (e.g.,
retirement) to reduce onset of disability.

Our study also found that female participants had a decreased odds of recovering
in physical function by 27% (95% CI=0.54-0.98) compared to male participants. It is

theorized this difference in functional health is attributed to the type of employment found
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earlier in life among Mexican Americans. For example, younger Hispanic males may be
more likely to work physically demanding jobs and have an increased risk of mortality,
leaving the female spouse to adopt caregiver responsibilities [7]. This may increase their
risk of functional limitations and disability alongside increased longevity [12,56]. This may
explain why older females are at risk of living with more years of functional limitations or
disability later in life [128,129].

Our study found that having a higher BMI (kg/m?) was negatively associated with
physical function recovery over time [OR=0.96 (95% CI1=0.93-0.99)]. Literature regarding
BMI among older adults is mixed. For example, it has been reported that older adults with
a higher BMI have a “protective effect”, while other research shows older adults with a
higher BMI has a negative association with health outcomes. For example, Ferrante et al.
(2016) found a 7% increase in the likelihood of functional recovery for every unit increase
in BMI among older adults who survived ICU admission, which may be due to increased
muscle mass among patients [90]. However, among older Mexican Americans, being
categorized as underweight or obese has been shown to increase the odds of frailty [130].
It is unclear why differences between BMI criteria and physical health occur among older
adults, and more efforts are needed to understand this underlying mechanism [131].

Additional findings show that having cognitive impairment decreased the odds of
physical function recovery by 44% (95% CI=0.39-0.81) over a 12-year period. Cross-
sectionally, a previous study found strong performance in cognition assessments to be
associated with higher scores of physical performances among community-dwelling older
adults [132]. Also, at baseline we reported that cognitive impairment differed across
baseline physical function status (36.2% versus 18.4%, p<0.001). Previous literature has
shown cognitive impairment to be associated with the development of physical impairment
and mobility disability among older adults [133,134]. Although research regarding

cognitive function among the older Hispanic population is emerging, this area warrants
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further research given that a previous study has reported the probability of becoming
cognitively impaired or physically impaired to be similar after 2 years of observation [135].

Lastly, our results show that having an Charlson Comorbidity Index >3 decreased
the odds of physical function recovery by 20% compared to those with a Charlson
Comorbidity Index of <3 (OR=0.80, 95% CI= 0.58-1.10). This finding is expected as
chronic conditions and multimorbidity often predict health outcomes and mortality among
older adults, and this physiological observation has been foundational in creating
disablement models. For example, a medical condition, like diabetes, which is highly
prevalent among Latinos, could lead to high blood pressure and physical disabilities and
be worsened by limited access to medical care [136]. A life course approach is needed to
understand the underlying mechanisms behind certain chronic conditions and functional
transitions that affect structural adaptations for a population at great risk of disability, like

Mexican Americans.

Aim 2: Identification of the social determinants of health that predict physical
function recovery after an acute hospitalization over a 12-year period.

The purpose of the second Aim was to examine social determinants of health that
predict physical function recovery after acute hospitalization among older Mexican
Americans over a 12-year period using the Hispanic-EPESE survey linked with the
Medicare claims data from the CMS and U.S. Census Bureau. It was hypothesized that
nativity status, loneliness status, and neighborhood concentration would be associated with
physical function recovery after hospitalization. However, the present study did not

confirm these hypotheses. Our findings were confirmed by subset analyses.

Nativity status and physical function recovery after hospitalization
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Our study did not find an association with nativity status and physical function
recovery after hospitalization. It has been suggested that nativity status may play a role in
the behavior and health-related attitudes that alter the rate towards disability onset among
older Mexican Americans [137]. Also, Mutambudzi et al. (2019) reported that older
Mexican Americans born in Mexico had a decreased risk of being in the low- and high-
declining physical function trajectory groups compared to older U.S.-born Mexican
Americans over time [50]. However, our descriptive findings did not result in any
significant differences in the prevalence of physical function recovery status or
hospitalization status across nativity status. This is similar to that previous research has
reported nativity status and age of migration was not associated with hospitalization among
older Mexican Americans [138]. Also, regardless of nativity status, the prevalence of
having health insurance among immigrated Mexicans appears to increase as age increase
(92.7% for ages 80+ vs 59.3% for ages 60-64) [7]. In theory, nativity status and time of
migration may affect the functional health of older Mexican Americans since access to
non-labor-intensive jobs or access to medical care might differ depending on when they
arrived in the U.S [7]. However, with the increased prevalence in access to medical care
after age 65, there may be a diminished relationship between nativity status and functional

health after being hospitalized older Mexican Americans.

Loneliness status and physical function recovery after hospitalization

Our study did not find loneliness status was associated with physical function
recovery among older Mexican American Medicare Beneficiaries. This may be due to the
fact that only self-reported loneliness status was used to describe social relationships and
there are multiple pathways to examine social relationships (e.g., social isolation, social
integration, negative social partnerships). Loneliness is related to the social network but

often has an independent effect on health outcomes [139]. Self-reported loneliness can be
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telling of the quality of social support available in an individual social context, especially
when it comes to the needs of older adults.

Mendoza-Nunez et al. (2017) reported having low family and external social
support networks increased the odds almost fourfold for the risk of developing functional
limitations and dependency compared to those with higher social support networks among
older Mexican Americans [105]. A study among Portuguese adults reported that not having
social support predicted functional decline during hospitalization, whereas baseline
functional assessment did not predict the risk of functional decline during hospitalization
[140].

A social assumption is that a person's emotional response and behavior may be
shaped by the structure of their social institutions, which is why loneliness status rather
than factors related to spatial social context (e.g., social isolation) was examined [139].
Examining self-reported loneliness status challenges the context of the social structure—
especially since older Mexican Americans tend to live with other relatives and may
participate in research studies with a proxy [103]. Montez-de-Oca et al. (2015) reported
that Mexican families partake in extended household arrangements to help assist older
relatives financially, emotionally, and medically during the aging process [7].
Approximately 81% of the hospitalzed participants analyzed in our study were discharged
home rather than being institutionalized (19%). This may explain why self-reported

loneliness was not associated with physical function recovery after hospitalization.

Neighborhood concentration level and physical function recovery after

hospitalization

To examine the spatial aspect of social relationships, we examined the role of
neighborhood concentration level on physical function recovery after hospitalization.
Previous research has shown older Mexican Americans residing in highly concentrated

Hispanic neighborhoods have better health outcomes, which may be attributed to
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community support among Hispanics [27]. However, we did not find any association
between neighborhood concentration level on physical function recovery after
hospitalization. Thus, our findings do not confirm certain theories, such as the barrio
advantage of Mexican American neighborhoods [30]. Most of our study sample did not
live in a highly concentrated neighborhood (40.6%), and future studies should examine the
context of neighborhood conditions to provide better detail on functional limitations and

disability progression for older adults [143].

Aim 3: Evaluation of the effect of social determinants of health on disability
recovery and 30-day readmission after acute hospitalization over a 12-year period.

The purpose of the third Aim was to examine the effect of social determinants of
health on disability recovery and 30-day readmission after hospitalization among older
Mexican Americans over a 12-year period using the Hispanic-EPESE survey linked with
the Medicare claims data from the CMS and U.S. Census Bureau. It was hypothesized that
1) sex (female versus male) would be associated with ADL disability recovery and that
neighborhood concentration level would moderate this relationship; and 3) interview
language (Spanish versus English) would predict 30-day hospital readmission. However,
the present study did not confirm these hypotheses. Our findings were confirmed by subset

analyses.

Sex (female versus male) and disability recovery after hospitalization

Our study did not find an association with sex (female versus male) and disability
recovery after hospitalization. This is not in agreement with a previous study that examined
factors associated with functional recovery among older intensive care unit survivors;
however, another longitudinal study did not find sex to be associated with function after

hospitalization [90,144]. Ferrante et al. (2016) reported that females had a 58% decrease
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in the likelihood of functional recovery 6 months after hospitalization [90]. However, the
study observed a higher prevalence of functional recovery after hospitalization (52.3%)
compared to our study (38.7%) among mostly non-Hispanic white participants (88.5%).
These differences could also be attributed to differences in observational periods or
disability state prior to hospitalization. For example, our participants who recovered in
disability after hospitalization differed significantly in prevalence of baseline ADLs
compared to those who did not recover in disability after hospitalization (22.9% versus
49.7%, p<0.001). This high prevalence of disability may decrease the individual likelihood
of recovering in disability after any major event. Further, Gill et al. (2021) found no
relationship between risk of disability development with intervening events that occurred
more than a month away of disability onset [145]. In other words, participants who
developed any disability, had persistent disability, had disability with nursing home
admission, and had a higher median number of hospitalization or restricted activity events
than those who did not present disability. Future studies should examine the risk of
hospitalization on disability transitions prior to disability state since it hospitalization is
highly predictive of moving from no disability-to-severe disability and mild disability-to-

no disability among older adults [83].

Neighborhood concentration and disability recovery after hospitalization

Our study did not find an association with neighborhood concentration levels and
disability recovery after hospitalization. Among older Mexican Americans, neighborhood
factors have been related to health outcomes, like frailty, self-reported health, and mortality
[30,111,123]. However, there is little research regarding neighborhood factors and
functional recovery that research deemed warranted considering the neighborhood effect
on general health [146]. Researchers who study neighborhood-health have called for better
neighborhood play areas, but older adults may be less likely to use playgrounds or newer

resources (e.g., schools) in the area [147]. In terms of examining function, additional
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conditions may need to be considered to describe neighborhood context. For example,
neighborhood social cohesion or perceived danger rather than percentage of race/ethnicity
composition [148]. This may be an area of interest for researchers who study community-
based interventions to implement telehealth functional assessments and medical needs
among older adults where environmental context is unknown [149].

Also, discharge destination may be a more important factor to consider when
examining functional recovery after hospitalization given that patients are discharged to an
institution may already have declining functional health prior to hospitalization. Research
regarding influence of discharge destination among older adults is mixed. Previous
research reporting participants with lower function tend are less likely to be discharged
home [141]. However, Li et al. (2020) examined ADL recovery trajectory 6-months after
discharge among initially functional independent older inpatients [142]. It was reported
that post-discharge residence (home versus institutionalized) decreased odds of disability
recovery 6-months after discharge (OR=0.39, 95% CI=0.17,0.86). Interestingly, our study
found those who were discharged home had an increased odds of disability recovery after
hospitalization 2.68 times (95% CI = 1.21-5.90). The top 3 reasons for hospitalization
included diseases related to nervous system (83%), respiratory system (7%), and
cardiovascular system (9.4%) [142]. Whereas our study found the top 3 reported medical
conditions were nervous system (29.6%), circulatory system (11.9%) followed by a
musculoskeletal system and connective tissue problem (16.1%). This difference in medical

conditions may play a larger role in predicting disability status after hospitalization.

Interview language (Spanish versus English) and 30-day hospital readmission

Our study did not find an association with interview language (Spanish versus
English) and 30-day hospital readmission. Approximately 85% of our study population
conducted interviews in Spanish. Previous research among older Mexican Americans has

reported that Spanish interview language increased the odds of being hospitalized by 53%
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[150]. It has previously been reported that Spanish-speaking older adults may experience
discomfort in talking about plan of care and this can act as a barrier to healthcare [151],
which should be considered when developing health interventions to increase functional
improvements.

Other SDOH may be more predictive of hospital readmission depending on certain
comorbidities. For example, Meddings et al. (2016) found ADLs, wealth, and social
support predicted 30-day readmission depending on pneumonia, heart failure, or
myocardial infarction among Medicare recipients [60]. Also, our study found Charlson
Comorbidity Index was a significant predictor of 30-day readmission. This may be due to
the burden of comorbidities among older adults after hospitalization. For example, Gill et
al (2021) found exposure to hospitalization after becoming critically increased the odds of
not experiencing functional recovery by three-fold compared to the odds of recovering, and
after hospitalization, one-third of participants did not recover in disability after

hospitalization [ 145].

Conclusion

Social determinants of health have previously predicted differences in functional
status and health outcomes for older Mexican Americans, but our study has uncovered that
SDOH like nativity status, self-reported loneliness, neighborhood concentration level, and
interview language do not seem to affect functional status over time or after a
hospitalization among Mexican American Medicare Beneficiaries. Among older adults,
additional participant characteristics and complications from illnesses may need to be
further explored to understand mechanisms that affect functional transitions later in life to
promote functional maintenance or recovery. There is also a chance that time to disability
recovery observation was too long. For example, it has been reported that 56.8% regained

independence 6-months post-discharge, but disability recovery was highest 1st month after
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discharge then rate of recovery declined over time [142]. This may have also
underestimated the effect of participant characteristics of functional status, especially if
participants passed away or were lost to follow-up which is a common issue for

longitudinal studies among older adults.

Limitations

The present study has some limitations that warrant discussion. First, the
generalizability is limited to older Mexican Americans from Southwestern states who are
Medicare Beneficiaries, which may not be representative of older minority adults in other
regions or without health insurance. Second, participants excluded from each Aim tended
to be less healthy compared to those included for analysis. This may underestimate the
findings of this project. For example, Mexican American participants of the Hispanic-
EPESE who are lost to follow-up may travel to Mexico to pass away. Third, there is
potential reverse causality bias and participants’ physical health may determine where they
live, social resources, and previous hospitalizations.

Also, the current study excluded participants who did not transition in physical
function or did not have healthcare measures, such as those who passed away or did not
have continuous enrollment for one year. Prior research shows that risk of mortality is
greater for those who transition to worse physical function over time [48]; thus, future
studies should aim to capture mortality over the late life span. We were unable to identify
physical function at the exact time of hospital admission and discharge, but evidence from
population-based studies indicates long-term decline or recovery in physical function after
hospitalization is possible [61,85,152]. Lastly, our study was limited to fixed neighborhood
context variables, but it may be more insightful to look at change in neighborhood over
time and model for clustering effects, which we were also unable to achieve due to reduced

power.
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Strengths

This project has some strengths, as well. First, the Hispanic-EPESE is a large,
longitudinal cohort study of community-dwelling older Mexican Americans, an
underserved population that are aging rapidly. Second, this study used objective measures
of physical function and linkage of multiple data sets to capture additional social
determinants of health, like healthcare and environmental characteristics. Previous studies
are often limited to self-reported measures at time of healthcare use, which may represent
those who have already fallen ill. Lastly, we addressed The NIA Strategic Directions of
2020-2025 and Healthy People 2030 call to increase knowledge about factors and

mechanisms that affect the dynamic aging process [14,15].

Future implications

This project has implications for multiple professions, such as providers and
communities aiming to maintain social engagement and physical health among older
minority populations. Our study showed functional transitions are dynamic and functional
recovery after hospitalization is achievable among Mexican American Medicare
Beneficiaries. By linking longitudinal data with the Medicare claims data and U.S. Census
files, we were able to identify precise factors related to functional transitions before
healthcare utilization, as well as the patterns of functional transitions after an acute
hospitalization over time. Future studies should consider precise factors when developing
community or home-based interventions to promote physical function maintenance and
improvement among this vulnerable population [153]. Our study shows certain factors that
could be collected in electronic health records to help develop strategies to promote

functional recovery and reduce hospital-associated disability, as well as certain social
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determinants of health that may not be more influential than need factors [18,19]. Lastly,
more research on the transitions of objective measures of physical function along the
physical function trajectory are needed from longitudinal studies to identify the onset of
severe impairments or disability. It remains essential to examine function as life
expectancies continue to grow for all populations to ensure adequate health planning and

identifying those who may need more social services.
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APPENDIX A

Appendix A: Operationalized variables from CMS files and RESDAC

description

Table A.1. Operationalized variables from CMS files and RESDAC description.

97



Table A.1. Operationalized variables from CMS files and RESDAC description [117].

Variable Definition SAS Code Description Source
Participant | N/A BENE_ID MedPAR: MedPA
ID/linkage The unique R,
ccw Carrier,
identifier fora | OUTS
beneficiary. AF
DSYSRTKY
Carrier/OUTS
AF: This field
contains the
key to link
data for each
beneficiary
across all
claim files.
Medicaid With state- BENE_ENROLLMT_REF | Reference MBSF
eligibility buy-in YR year of the
coverage enrollment
anytime data
during a year.
Primary Primary Beneficiary's | MedPA
diagnosis diagnosis ADMTG_DGNS_CD initial R
included diagnosis at
initial the time of
diagnosis at admission
the time of from ICD-9,
hospital ICD-10
admission. codes, MS-
DRG, RUGsS,
HHRG.
Comorbidity | The Charlson The diagnosis | MedPA
Comorbidity code R,
Index was identifying OUTS
used to create the AF,
the weighted DGNS_1_CD beneficiary's | Carrier
comorbidity principal
score. diagnosis (up
to 25 codes)
Provider Primary care | SRVC_PRVDR_TYPE_C | Description of | Carrier,
type physician D the type of OUTS
(general provider (i.e., | AF
practice, doctor or
family facility)
medicine, and responsible
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internal for treating a

medicine), patient

nurse

practitioner,

and

specialists

(neurologists,

psychiatrist,

geriatric

psychiatrist,

and

neuropsychiat

rist)
All-cause Any shortor | ADMSN_DT Date the MEDP
hospitalizati | long-term beneficiary AR
on hospital with was admitted

>1 one day for Inpatient

between DSCHRG_DT care or the

admission and date that care

discharge date started

on the

hospital Date on

claims. The which the

last beneficiary

hospitalizatio was

n within a discharged or

year prior to died

successor-

record date

was used.
Length of Duration LOS DAY_CNT Count in days | MedPA
stay (days) of of the total R

index length of a

hospitalizatio beneficiary's

n stay ina

hospital or
SNF

Reason for Reason for IP_ADMSN_TYPE_CD The type and | MedPA
hospitalizati | hospitalizatio priority of the | R,
on n included beneficiary's | Carrier

medical/electi admission to a

Ve versus facility for the

surgery/non- Inpatient

elective hospital stay.
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Number of | Any acute STAY_FINL_ACTN_CL | Number of MedPar
hospitalizati | hospital M_CNT claim records
ons admission in (final action)

a given year included in

using the stay

admission

dates
Discharge Discharge DSCHRG_DSTNTN_CD | Destination of | MedPA
destination | destination the R,

was derived beneficiary OUTS

from facility upon AF

codes and discharge

include either from a

a home or facility; also

institutional denotes death

discharge or skilled

destination nursing

(e.g., Board facility

and Care, (SNF)/still

Transitional patient

Living, situations

Intermediate

Care, Skilled

Nursing

Facilities,

Acute Unit of

Own

Facility).
Type of Included MDCL_SCHL_AFLTN_C | Type of MedPA
facility/provi | medical D affiliation that | R,
der institute | school a hospital has | Carrier

affiliated with a

hospital medical

Versus non- school

medical

school

affiliated

hospital using

medical

school

affiliation

code
Hospital 30- | Readmission | ADMSN_DT Date the MedPA
day was defined beneficiary R
readmission | as admission was admitted

to an acute for Inpatient

100




care hospital care or the

in the 30 days date that care
after started
discharge
from the acute
care index
hospitalizatio
n, and was
identified as a
hospital
readmission
within a year
prior to
successor-
record date

Abbreviations: CMS=Center for Medicaid and Medicare; MBSF= Master Beneficiary
Summary Files; MedPAR=Medicare Provider and Analysis and Review; OUTSAF=
Outpatient Standard Analytic Files; CMS=Centers for Medicare and Medicaid Services; ICD-
9/10=International Classification of Diseases 9th or 10th; MS-DRG= Medicare Severity-
Diagnosis Related Groups; RUGs=Resource Utilization Group; HHRG= Home Health
Resource Group
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Appendix B

Appendix B: Bivariate correlations among variables

Table B.1. Correlation analysis for Aims 1 and 2 (N=1,109).
Table B.2. Additional correlation analysis for Aim 2 (N=299).
Table B.3. Correlation analysis for Aim 3, examining disability recovery (N=1,143).

Table B.4. Correlation analysis for Aim 3, examining 30-day hospital readmission
(N=305).
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Table B.1.:  Correlation analysis for Aims 1 and 2 (N=1,109).

Variable Loneliness | Nativity Neighborhgod o Physi.cal

status status concentration | Hospitalization | function
> 60th PCTL recovery

Age -0.069 0.088 0.081 -0.009 -0.215

Sex -0.108 -0.101 0.013 0.024 -0.071

Education 0.059 -0.272 0.0003 -0.065 0.140

Household 0048 | 0034 |  -0.369 00001 | -0.048

income

BMI -0.012 0.040 -0.077 0.016 -0.068

CES-D >16 -0.422 0.123 0.032 0.067 -0.131

CES-D -0.501 - - - -

(continuous)

MMSE <21 -0.074 0.091 0.046 0.019 -0.172

Charlson

comorbidity -0.036 0.005 0.016 0.431 -0.113

index (>3)

Spanish 0.086 | 0.233 0.123 0.046 -0.071

interview

Marital status 0.205 0.006 0.067 -0.059 0.053

Loneliness status 1.000 - - - -

Nativity status -0.088 1.000 - - -

Neighborhood

concentration > 0.018 0.127 1.000 - -

60" PCTL

Hospitalization 0.046 -0.005 -0.013 1.000 -

Physical

function 0.065 -0.040 -0.047 -0.133 1.000

recovery

Notes: Highlighted grey indicates significant correlation (p-value<0.05)
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Table B.2.:  Additional correlation analysis for Aim 2 (N=299).
Variable Loneliness | Nativity | Neighborhood Physical
status status concentration function
> 60th PCTL recovery
Provider 0.004 -0.009 0117 -0.018
institution
Reason for
Length of stay 0.106 0.106 -0.016 -0.061
Discharge -0.091 0.075 0.002 -0.206
destination

Notes: Highlighted grey indicates significant correlation (p-value<0.05)
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Table B.3.: Correlation analysis for Aim 3, examining disability recovery
(N=1,143).

Variable Sex IPro_wd'er Hospitalization Disability
nstitution recovery

Age 0.019 -0.0967 -0.000 -0.217

Education 0.085 0.010 -0.07 0.101

Household 0043 | -0138 0.004 0.076

income

BMI 0.088 0.041 0.011 0.039

CES-D >16 0.129 0.070 0.077 -0.076

MMSE <21 -0.029 -0.093 0.022 -0.187

Physical

function (SPPB) -0.120 0.061 -0.070 0.206

Any ADL 0.105 0.066 0.036 -0.218

Charlson

comorbidity -0.083 -0.136 0.436 -0.115

index (>3)

Spanish 0076 | 0.035 0.044 -0.067

interview

Marital status -0.399 -0.035 -0.059 0.029

Loneliness 00978 | -0011 0.048 0.067

status

Nativity status -0.103 -0.010 -0.007 0.025

Neighborhood

concentration > 0.013 -0.125 -0.019 -0.080

60" PCTL

Reason for 0008 | 0041 : 0.008

hospitalization

Length of stay i i

(>4 days) 0.093 0.032 0.007

Discharge 0.034 | -0.023 i 0.190

destination

Sex 1.000 - - -

Provider 0.008 | 1.000 i i

institution

Hospitalization 0.026 - 1.000 -

Disability -0.026 | 0.006 -0.135 1.000

recovery

Notes: Highlighted grey indicates significant correlation (p-value<0.05)
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Table B.4.:  Correlation analysis for Aim 3, examining 30-day hospital readmission
(N=305).

Variable Spanish interview 30-day I-!os'pltal
Readmission

Age -0.081 0.025
Sex -0.135 -0.022
Education -0.256 0.017
Household income -0.102 0.050
BMI 0.055 0.010
CES-D >16 -0.011 0.123
MMSE <21 0.035 0.040
Physical function (SPPB) 0.002 -0.060
Any ADL 0.058 0.057
Charlson comorbidity index 0.113 0.374
Marital status 0.100 -0.075
Loneliness status 0.091 -0.079
Nativity status 0.172 -0.009
gloet:]gggc_)rr[lood concentration > 0.098 0.005
Reason for hospitalization -0.077 -0.025
Length of stay -0.002 0.169
Discharge destination 0.003 -0.081
Provider institution 0.035 0.032
Spanish interview 1.000 -0.014
Notes: Highlighted grey indicates significant correlation (p-value<0.05)
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Appendix C

Appendix C: Long-format tables

Table C.1. Full model building of generalized estimating equations models for physical
function recovery after hospitalization over 12-years of follow-up among older Mexican
American Medicare Beneficiaries (N=1,109).

Table C.2. Full model building of generalized estimating equations models for disability
recovery after hospitalization over 12-years of follow-up among older Mexican American
Medicare Beneficiaries (N=1,143).

Table C.3. Subset analysis of generalized estimating equations models for physical
function recovery after hospitalization among Mexican American Medicare Beneficiaries
with a hospitalization only (N=299).

Table C.4. Subset analysis of generalized estimating equations models for disability

recovery after hospitalization among Mexican American Medicare Beneficiaries with a
hospitalization only (N=305).
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Table C.1:

Generalized estimating equations models for physical function

recovery after hospitalization over 12-years of follow-up among older Mexican
American Medicare Beneficiaries (N=1,109).

Predictor Model 1 Model 2 Model 3 Model 4 Model 5
variables OR (95% OR (95% OR (95% OR (95% OR (95%
Cl) Cl) Cl) Cl) Cl)
Time 0.84 (0.74- | 1.17(0.99- | 1.21(1.02- | 1.22(1.03- | 1.22(1.03-
0.96) 1.39) 1.44) 1.45) 1.45)
Admitted to | 0.50 (0.36- | 0.48 (0.34- | 0.53(0.36- | 0.50(0.33- | 0.48 (0.20-
hospital 0.70) 0.68) 0.76) 0.78) 1.14)
Demographic + Socioeconomic Factors
Age (years) i 0.87 (0.84- | 0.87(0.84- | 0.87(0.84- | 0.87 (0.83-
0.91) 0.91) 0.91) 0.91)
Female i 0.68 (0.51- |0.73(0.54-| 0.73(0.54- | 0.73 (0.54-
0.92) 0.98) 0.98) 0.98)
Education 1.07 (1.03- | 1.03(0.99- | 1.03(0.99- | 1.03(0.99-
(years) i 1.10) 1.07) 1.07) 1.07)
Health Factors
BMI 0.96 (0.93- | 0.96 (0.93- | 0.96 (0.93-
(kg/m?) ) i 0.99) 0.98) 0.98)
Depressive
symptoms 0.62 (0.40- | 0.62(0.38- | 0.62 (0.38-
(CES-D ) i 0.98) 1.01) 1.01)
>16)
Cognitive
impairment 0.56 (0.39- | 0.56 (0.39- | 0.55 (0.38-
(MMSE ) i 0.81) 0.81) 0.81)
<21)
Charlson Comorbidity Index
<3 - - Reference Reference Reference
>3 i i 0.80 (0.58- | 0.81(0.59- | 0.81 (0.59-
= 1.09) 1.11) 1.10)
Physical/Built + Socio-Cultural Environmental Factors
Spanish 0.74 (0.50- | 0.74 (0.50-
interview ) i ) 1.09) 1.10)
Foreign- 1.02 (0.71- | 1.02 (0.71-
born ) i ) 1.47) 1.46)
Foreign_bor
in*admitted i i i si r!\ilﬁf:ant si r!\ilﬁzant
to hospital g g
Lonely (no) ) i ) 0.9; g%) 65 0.9513. 4(1%) 66
Not Not Not
lonely*admi ) i ) significant | significant
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tted to
hospital

Neighborho
od
concentratio
n >60"
PCTL

0.89 (0.65-
1.20)

0.88 (0.64-
1.19)

Healthcare Characteristics

Provider institute

Non-
medical
school
affiliated

Reference

Medical
school
affiliated

0.74 (0.38-
1.43)

Notes: Significant predictors of physical function recovery are bolded and highlighted in light
grey. Foreign-born and loneliness status include

OR = odds ratio; Cl = Confidence Interval; BMI = body mass index measured in

kilograms/meters-squared; CES-D Center for Epidemiologic Studies Depression Scale; MMSE

= Mini-Mental State Examination; SPPB = Short Physical Performance Battery,
PCTL=Percentile

Not shown here: Model 6 = Model 5 + interaction effect of lonely*neighborhood concentration

(p>.05)
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Table C.2:  Generalized estimating equations models for disability recovery after
hospitalization over 12-years of follow-up among older Mexican American Medicare
Beneficiaries (N=1,143).

Predictor Model 1 Model 2 Model 3 Model 4 Model 5
variables OR (95% OR (95% OR (95% OR (95% | OR (95%
Cl) Cl) Cl) Cl) Cl)
Time 0.82 (0.72- 1.02 (0.88- 1.03 (0.89- | 1.05(0.90- | 1.05 (0.90-
0.93) 1.18) 1.20) 1.22) 1.22)
Admitted 0.54 (0.41- 0.67 (0.43- 0.73 (0.45- | 0.75 (0.46- | 0.96 (0.56-
to hospital 0.71) 1.04) 1.18) 1.21) 1.66)
Demographic + Socioeconomic Factors
Age 0.91(0.88- | 0.92(0.89- | 0.92 (0.89- | 0.92(0.89-
(years) i 0.94) 0.95) 0.95) 0.95)
Female i 0.99 (0.73- 1.07 (0.78- | 1.06 (0.77- | 1.06 (0.77-
1.34) 1.47) 1.46) 1.46)
Fe_male*ad Not Not Not Not
mitted to - A e e .
hospital significant significant significant | significant
Education 1.04 (1.00- 1.00 (0.96- | 0.99 (0.96- | 0.99 (0.96-
(years) i 1.07) 1.03) 1.03) 1.03)
Income 1.00 (1.00- 1.00 (1.00- | 1.00 (1.00- | 1.00 (1.00-
(USD) j 1.00) 1.00) 1.00) 1.00)
Health Factors
Depressive -
symptoms 1.14 (0.78- | 1.13(0.78- | 1.16 (0.80-
(CES-D i 1.65) 1.64) 1.68)
>16)
Cognitive
impairmen 0.57 (0.42- | 0.56 (0.42- | 0.56 (0.41-
t (MMSE i i 0.77) 0.77) 0.76)
<21)
Charlson Comorbidity Index
<3 - - Reference Reference
>3 i i 0.86 (0.65- | 0.87 (0.66- | 0.86 (0.65-
= 1.14) 1.15) 1.15)
Baseline physical function
Low - - Reference Reference | Reference
1.26 (0.93- | 1.24(0.92- | 1.24 (0.92-
Moderate ] ] 1.71) 1.68) 1.68)
High i i 2.60 (1.83- | 2.61(1.83- | 2.60 (1.85-
3.69) 3.71) 3.75)
Physical/Built + Socio-Cultural Environmental Factors
Spanish 0.71 (0.49- | 0.70 (0.48-
interview i i i 1.05) 1.04)
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Neighborh
ood

concentrati ) ) i 0.85 (0.64- | 0.83 (0.63-
on >60% 1.13) 1.11)
PCTL

Healthcare Characteristics
Provider institute
Non- Reference
medical
school i i i i
affiliated
Medical 0.85 (0.50-
school - - - - 1.44)
affiliated
Discharge destination
Home - - - - Reference
Institutiona 0.37 (0.18-
lized i i i i 0.79)

Notes: An OR> 1 indicates increased odds of disability recovery; An OR <1 indicates
decreased odds of disability recovery. Significant predictors of disability are bolded and

highlighted in light grey.

OR = odds ratio; Cl = Confidence Interval; BMI = body mass index measured in

kilograms/meters-squared; CES-D = Center for Epidemiologic Studies Depression Scale;
MMSE = Mini-Mental State Examination; SPPB = Short Physical Performance Battery;

USD=United States Dollar

Not shown here: Model 6 = Model 5 + interaction effect of sex*neighborhood concentration

(p>0.05)
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Table C.3:

Subset analysis of generalized estimating equations models for physical

function recovery after hospitalization among Mexican American Medicare
Beneficiaries with a hospitalization only (N=299).

Predictor Model 1 Model 2 Model 3 Model 4 Model 5
variables OR (95% | OR (95% | OR (95% OR (95% CI) OR (95%
Cl) Cl) Cl) Cl)
Time 0.86 (0.62- | 1.14 (0.76- | 1.17(0.80- | 1.23(0.83- | 1.26 (0.84-
1.18) 1.77) 1.72) 1.85) 1.87)
Sociodemographic Factors
Age (years) i 0.90 (0.82- | 0.92 (0.84- | 0.91(0.83- | 0.91(0.83-
0.98) 1.00) 0.99) 0.99)
Female i 0.68 (0.37- | 0.77 (0.41 0.80 (0.42- | 0.80(0.43-
1.25) -1.45) 1.49) 1.51)
Education 0.99 (0.91- | 0.96 (0.89- | 0.96 (0.89- | 0.96 (0.89-
(years) i 1.06) 1.03) 1.03) 1.03)
Health Factors
) 0.96 (0.89- | 0.97 (0.90- | 0.97 (0.90-
BMI (kg/m?) ) ] 1.03) 1.04) 1.03)
gﬁﬁ;etzsr:]"se ] ] 0.54 (0.20- | 058 (0.22- | 0.60 (0.22-
(CES-D >16) 1.42) 1.53) 1.60)
Cognitive
impairment 0.61 (0.30- 0.58 (0.28- 0.55 (0.27-
(MMSE i ) 1.33) 1.19) 1.15)
<21)
Charlson Comorbidity Index
<3 - - Reference Reference Reference
3 ] ] 0.47 (0.22- | 0.51(0.23- | 0.48(0.21-
= 1.03) 1.13) 1.08)
Physical/Built + Socio-Cultural Environmental Factors
Spanish 0.78 (0.26- | 0.80 (0.26-
interview i i i 2.36) 2.43)
Foreign-born ] ] ] 142 (0.72- | 1.45(0.73-
2.80) 2.87)
Lonely (no) ] ] ] 1.5; %70 1.52. 4(1(3)) 71
Neighborhoo
0 et _ _ _ 0.68 (0.35- | 0.65 (0.33-
60" 1.35) 1.31)
PCTL

Healthcare Characteristics

Provider institute
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Non-medical

Reference

school

affiliated

Medical 0.70 (0.35-
school 1.42)
affiliated

Notes: Significant predictors of physical function recovery are bolded and highlighted in light

grey.

OR = odds ratio; Cl = Confidence Interval; BMI = body mass index measured in

kilograms/meters-squared; CES-D Center for Epidemiologic Studies Depression Scale; MMSE

= Mini-Mental State Examination; SPPB = Short Physical Performance Battery,
PCTL=Percentile

Not shown here: Model 6 = Model 5 + interaction effect of lonely*neighborhood concentration

(p>.05)
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Table C.4:

Subset analysis of generalized estimating equations models for

disability recovery after hospitalization among Mexican American Medicare
Beneficiaries with a hospitalization only (N=305).

Predictor Model 1 Model 2 Model 3 Model 4 Model 5
variables OR (95% OR (95% OR (95% OR (95% | OR (95%
Cl) Cl) Cl) Cl) Cl)
Time 0.81 (0.62- 1.01 (0.74- 1.01 (0.74- | 1.02 (0.75- | 1.01 (0.73-
1.05) 1.38) 1.37) 1.40) 1.38)
Demographic + Socioeconomic Factors
Age 0.90 (0.84- 0.93 (0.86- | 0.92 (0.86- | 0.93 (0.87-
(years) ) 0.97) 0.99) 0.99) 0.99)
F 0.74 (0.44- 0.74 (0.42- | 0.73 (0.42- | 0.69 (0.40-
emale -
1.23) 1.27) 1.25) 1.20)
Education 0.98 (0.92- 0.95 (0.89- | 0.95(0.89- | 0.95 (0.89-
(years) j 1.05) 1.02) 1.02) 1.02)
Income 1.00 (1.00- 1.00 (1.00- | 1.00 (1.00- | 1.00 (1.00-
(USD) i 1.00) 1.00) 1.00) 1.00)
Health Factors
Depressive -
symptoms 1.48 (0.76- | 1.48(0.76- | 1.58 (0.80-
(CES-D i 2.87) 2.86) 3.14)
>16)
Cognitive
impairmen 0.71 (0.40- | 0.70 (0.39- | 0.69 (0.38-
t (MMSE i i 1.24) 1.24) 1.24)
<21)
Charlson Comorbidity Index
<3 - - Reference Reference
>3 i i 0.88 (0.40- | 0.90 (0.41- | 0.76 (0.17-
= 1.93) 1.97) 1.34)
Baseline physical function
Low - - Reference Reference | Reference
2.13(1.19- | 2.13(1.19- | 2.14(1.19-
Moderate ) ) 3.89) 1.66) 3.84)
High i i 3.60 (1.72- | 3.59 (1.71- | 3.66 (1.72-
7.55) 7.57) 7.79)
Physical/Built + Socio-Cultural Environmental Factors
Spanish 0.84 (0.35- | 0.83 (0.35-
interview i i ) 1.97) 1.99)
Neighborh
o _ _ _ 0.92 (0.53- | 0.89 (0.52-
on >60h 1.58) 1.54)
PCTL

Healthcare Characteristics
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Provider institute

Non- Reference
medical

school i i ) i

affiliated

Medical 0.99 (0.56-
school - - - - 1.77)
affiliated
Discharge destination

Institutiona

. - - - - Reference
lized

2.68 (1.21-

Home - - - - 5.90)

Notes: An OR> 1 indicates increased odds of disability recovery; An OR <1 indicates
decreased odds of disability recovery. Significant predictors of disability are bolded and

highlighted in light grey.

OR = odds ratio; Cl = Confidence Interval; BMI = body mass index measured in

kilograms/meters-squared; CES-D = Center for Epidemiologic Studies Depression Scale;
MMSE = Mini-Mental State Examination; SPPB = Short Physical Performance Battery;

USD=United States Dollar

Not shown here: Model 6 = Model 5 + interaction effect of sex*neighborhood concentration

(p>0.05)
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