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Geriatric Medicine: Treatises on Assessment of Function 
JAMES L. RUDOLPH, MD, SM 

MRIGANKA SINGH, MD  

GUEST EDITORS

Every man desires to live long, but no man wishes to be old.1

 — Jonathan Swift

Some 80-year-olds run marathons, some are bedbound 
with advanced dementia, and half the cohort has already 
died. From the dawn of time, age has been reported as a 
chronologic, continuous number. This focus on chronol-
ogy becomes problematic with advancing age because peo-
ple become more heterogeneous. As clinicians in a modern 
medical world, we should expand our definition of aging 
beyond chronology. In this issue of the Rhode Island Med-
ical Journal (RIMJ), we present a series of protocols from 
across the spectrum of healthcare settings – each paper high-
lights that assessment of function is critical. Taken together, 
these articles represent the broader accord (treatises) within 
the geriatric literature: that function should be used as the 
measure of aging to accurately identify risk and engage in 
shared decision-making with patients and caregivers.

RECONCEPTUALIZING FUNCTION
Function is broadly defined as the ability to engage and 
thrive in the world. While function is often focused on 
specific tasks, such as working, driving, preparing a meal, 
or eating, the term can be better conceptualized as perfor-
mance on a spectrum of physical, cognitive, and social abil-
ities. For example, the spectrum of physical function spans 
transferring from bed-to-chair to running a race. Cognitive 
function might include being able to add a new medication 
to a current regimen or taking pills which have been placed 
in a pillbox. The social-function spectrum might include 
employment or attending social events. The field of geriat-
rics has long used function as a metric for risk assessment, 
measurement of decline, engagement of supportive services, 
placement in nursing facilities, and enrollment in hospice. 

The interplay of physical, psychological, and social func-
tion complicates a single, standardized scale for function. 
For example, the degree of recovery from a hip fracture is 
dependent on pre-fracture function, avoidance of delirium, 
early engagement in therapy, and the social/financial struc-
ture to support ongoing therapy beyond the hospital. Poorly 
functioning individuals can recover from a hip fracture if 
there is early therapy and the social structure to support 
continual rehabilitation. Conversely, a highly functioning 

person who develops delirium is less likely to engage in 
therapy and may struggle to recover without social sup-
ports. Geriatric co-management services support those who 
are undergoing major, short-term stressors (i.e., oncology, 
neurosurgery, orthopedic trauma, etc.) to improve long-term 
functional recovery. 

RI GERIATRIC SERVICES, RESEARCH CENTERS
This issue of RIMJ highlights the importance of function, 
and Rhode Island’s eminence in research and clinical care 
related to function. Each of the health systems in Rhode 
Island (See Box 1) has a robust geriatrics service, with tailored 
co-management programs for high-risk patients at high-risk 
times. The Rhode Island Geriatric Workforce Enhancement 
Program, based at the University of Rhode Island, has part-
nered with organizations to build a workforce that meets 
the needs of Rhode Island elders. At the Brown University 
School of Public Health’s Center for Gerontology and Health 
Services Research and Center for Long Term Care Quality 
and Innovation, international leaders of nursing home qual-
ity measurement and improvement have been driving inno-
vative pragmatic trials through the IMPACT Collaboratory. 
The Care New England Memory and Aging Center, Brown’s 
Carney Institute for Brain Science, and the Providence VA’s 
Center of Innovation in Long Term Services and Supports 
are conducting cutting-edge research. 

CARING FOR AN AGING POPULATION
Since its founding in 1776, Rhode Island has witnessed the 
ebbs and flows of age. Rhode Island ranks 14th in population 
age,2 3rd in long-term care beds per capita (787 per 100,000),2,3 
and 10th in geriatricians per capita (2.9 per 100,000).4 It is 
poised to accept the challenge of caring for an aging pop-
ulation. Although clinical care, education, and research 
infrastructures are in place, a focus on building connectiv-
ity across the existing infrastructures to the physical, cog-
nitive, and social functional needs of elders is critical – for 
example, connecting individuals receiving Meals on Wheels 
with social services for transportation to clinical visits and 
volunteer visitors. Broader infrastructure investments in 
transportation, housing, and home-based services can pay 
dividends to maintain functioning in home environments. 
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Rhode Island has an opportunity to implement the physical 
and social infrastructure to promote the home-based focus 
that would allow RI to become an Age-Friendly State. 

While time will continue its march, our thinking about 
aging need not stagnate  –  abundant evidence, both pragmatic 
and scientific, documents that assessment and management 

of function during high-stress events (e.g., acute illness, sur-
gery, social instability, etc.) can improve the short- and long-
term outcomes for the people of Rhode Island.
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Distribution of Adult Day Health Centers and Persons Living  
with Dementia Among Hospital Service Areas in Rhode Island 
THOMAS A. BAYER, MD; CHRISTOPHER M. SANTOSTEFANO, MPH, BSN; JENNIFER L. SULLIVAN, PhD

ABSTRACT 

INTRODUCTION:  Adult day health centers (ADHCs) pro-
vide an important service to community-dwelling adults 
with functional dependency. This includes persons living 
with dementia (PLWD) and their caregivers, but we don’t 
know how well ADHC capacity matches the distribution 
of PLWD.

METHODS:  For this cross-sectional study, we identified 
community-dwelling PLWD using Medicare claims, and 
ADHC capacity using licensure data. We aggregated both 
features by Hospital Service Area. By linear regression, 
we determined the association between ADHC capacity 
and community-dwelling PLWD. 

RESULTS:  We identified 3836 community-dwelling Med-
icare beneficiaries living with dementia. We included 
28 ADHCs, with licensed capacity for 2127 clients. The 
linear regression coefficient (95% Confidence Interval) 
for number of community-dwelling beneficiaries with  
dementia was 1.07 (0.6–1.53).

DISCUSSION:  Rhode Island’s ADHC capacity distribu-
tion roughly approximates the distribution of persons 
with dementia. Plans for the future of dementia care in 
Rhode Island should consider these findings.

KEYWORDS:  adult day health centers; dementia; 
distribution   

INTRODUCTION

More than 11 million Americans provide unpaid care to 
a person living with dementia, and most report that this 
causes them a high level of stress.1 These caregivers, usu-
ally a family member of the person with dementia, often 
balance competing demands of paid employment with 
their unpaid caregiving.2 Several high-quality studies have 
demonstrated that distress in dementia caregivers is asso-
ciated with higher rates of institutionalization, behavioral 
symptoms, and abuse of the person with dementia.3 Demen-
tia caregivers can also suffer negative health consequences 
from this distress. Most dementia caregivers report feeling 
concerned about maintaining their own health after becom-
ing a caregiver, and many report delaying or not doing things 

for their own health.1,4 Adult day health centers are one type 
of program  to help alleviate these caregiver challenges by 
providing respite where a substitute care provider provides 
temporary caregiving to a person with dementia. 

Adult day health centers provide for social, safety, nutri-
tional, and potentially other needs of community-dwelling 
adults with functional dependencies. Persons with dementia 
benefit from this service as well as their caregivers.5 Adult 
day health centers provide service during the day, allowing 
their clients to continue to dwell in the community while 
receiving the service. The person living with dementia can 
spend time in a safe and supportive environment while 
the caregiver spends time away from caregiving. Adult day 
health center participation may improve quality of life in 
both physical and emotional domains for persons living 
with dementia.6 Caregivers of adult day health center users 
with dementia report lower frequency of behavior problems 
and less time spent on behavior problems than caregivers of 
non-users with dementia.7 Adult day health center partici-
pation also helps dementia caregivers complete important 
self-care tasks such as attending their own medical appoint-
ments.8 Availability of adult day health centers benefits both 
members of the patient-caregiver dyad, and may also help 
health systems by delaying or substituting for more expen-
sive forms of care such as long-term nursing home care.5

Adult day health centers predominantly rely on public 
sources of participant fees such as state Medicaid programs 
for financial viability. Private sources of participant fees 
including individual payments and health plan payments 
also contribute substantially.9 Most states, including Rhode 
Island, require adult day health centers to undergo certifica-
tion and licensing.9–11 Rhode Island regulations require cen-
ters offering special care service for clients with Alzheimer’s 
dementia or other dementias to offer standard disclosures.11 
These disclosures include the program philosophy, infor-
mation about the processes of care, program costs, and the 
process of termination. However, the regulation does not 
clearly define a level of dementia severity at which the rule 
applies, leaving interpretation to the centers and to the state 
department of health. 

Access to adult day health centers by Rhode Islanders liv-
ing with dementia and their caregivers relies in part on the 
geographic distribution of licensed adult day center capac-
ity within the state. Per state regulations, adult day health 
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centers should encourage families of participants to arrange 
their own transportation whenever possible.11 Therefore, the 
geographic distribution of licensed adult day center capac-
ity would ideally mirror the distribution of potential service 
users in the state. The Hospital Service Areas construct 
divides the United States into a set of clearly defined geo-
graphic areas which approximate local markets for health-
care. After reviewing abstracts and articles retrieved via 
relevant search terms on PubMed, we did not identify any 
studies comparing the geographic distribution of persons 
living with dementia to the geographic distribution of adult 
day health centers in Rhode Island. This study will com-
pare the distribution of community- dwelling persons living 
with dementia by Hospital Service Area within the State of 
Rhode Island to the distribution of licensed adult day health 
center capacity.

METHODS

We completed a cross-sectional ecological study using Medi-
care claims and publicly available data on licensed adult day 
center capacity from the Rhode Island Department of Health. 
The use of the secondary Centers for Medicare and Medic-
aid Services data was reviewed and approved by the Brown 
University Institutional Review Board, and the Rhode Island 
Department of Health data was public use and exempt from 
IRB review. The sample of Medicare beneficiaries included 
100% of beneficiaries, ages 65 and older, enrolled in Medi-
care parts A and B (traditional fee-for-service Medicare) or 
Medicare part C (Medicare Advantage) who were alive and 
residing in Rhode Island on January 1, 2020. We used our 
Residential History File12 methodology to exclude benefi-
ciaries who were not community dwelling as of January 1, 
2020. We used the Medicare Master Beneficiary Summary 
File to determine the zip code of residence as of January 1, 
2020. We then grouped beneficiaries by Hospital Service 
Area using the methodology published by The Dartmouth 
Atlas of Healthcare. Hospital service areas represent local 
health care markets.13,14 Using the Master Beneficiary Sum-
mary File, we considered any individual who satisfied the 
Chronic Conditions Warehouse criteria for either Alzhei-
mer’s disease15 or non-Alzheimer’s Dementia16 to be a per-
son living with dementia. The updated 30-chronic condition 
segment algorithms use a 2-year reference period for Medi-
care claims identifying dementia. We used the qualifying 
claim period ending January 1, 2020, to reduce the impact 
of underutilization of routine healthcare during the Severe 
Acute Respiratory Syndrome Coronavirus 2019 pandemic 
on our results. We also used the Master Beneficiary Sum-
mary File to determine the age, race, sex, and Medicaid eli-
gibility of beneficiaries within each Hospital Service Area.

We obtained the address and licensed capacity of each 
operating adult day health center in Rhode Island as of Octo-
ber 2022. We excluded 6 licensed centers whose original date 

of licensure occurred after January 1, 2020 with the aim of 
temporally aligning this measurement with our sample of 
beneficiaries with dementia. Because only 2 of the licensed 
centers reported special licensure for Alzheimer’s Demen-
tia and other dementias, we included all licensed centers. 
We used the zip codes and licensed capacities of the adult 
day health centers to determine the licensed capacity within 
each Hospital Service Area.14

For the primary analysis, we fit a linear regression model 
of licensed adult day health center capacity as a function of 
the number of community-dwelling Medicare beneficiaries 
living with dementia in each Hospital Service Area. We used 
R version 4.4.1 (The R Foundation for Statistical Comput-
ing, Vienna, Austria) for the regression analysis. To test the 
sensitivity of our result to inclusion of adult day health cen-
ters licensed after January 1st 2021, we repeated the primary 
analysis including all of the operating adult day health cen-
ters that were licensed as of October 2022. As an exploratory 
analysis, we visually assessed the distribution of adult day 
health centers within and between Health Service Areas by 
geocoding the location of each center and projecting its loca-
tion on a map of the Health Service Area boundaries using 
ArcGIS online (Esri, Redlands, CA).  

RESULTS

We identified 3836 community-dwelling Medicare benefi-
ciaries living with dementia. In the overall sample, 2,926 
(76.3%) were in the age range of 75 to 94 years old (Table 1). 
We included 28 adult day health centers, which were dis-
tributed between 5 Hospital Service Areas. (Table 2). The 
included centers had licensed capacity for a total of 2127 cli-
ents. The adult day health centers that we excluded due to 
initial licensure after January 1, 2020 had a total capacity of 
580 and 2 of these centers were located in Hospital Service 

Table 1. Sample Characteristics

Characteristic No. (%) (n = 3836)

Age

65–74 590 (15.4)

75–84 1435 (37.4)

85–94 1491 (38.9)

95+  320 (8.3)

Race

White 3431 (89.4)

Black 86 (2.2)

Hispanic  210 (5.5)

Other  109 (2.8)

Male 1476 (38.5)

Eligible for Medicaid 479 (12.49)

Enrolled in Medicare A and B 3416 (89.1)
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Areas without any other licensed adult day centers. Only 
2 centers, both of which were licensed before 2020, were 
specifically licensed for Alzheimer’s Dementia or Other 
Dementia Special Care Services. One was located in the 

Table 2. Comparison of beneficiaries with dementia and licensed adult 

day center capacity by Health Service Area. 

a These Health Service Areas overlap state boundaries, and only the portion in 
Rhode Island is included.

Health 
Service Area

Beneficiaries 
No. (%)  

(n = 3836)

Licensed Adult Day 
Center Capacity 

No. (%)
(n =  2127)

Fall Rivera 130 (3.4) 0

Newport 316 (8.2) 0

Pawtucket 194 (5.1) 110

Providencea 1569 (40.9) 1665

Wakefield 326 (8.5) 0

Warwick 814 (21.2) 140

Westerlya 177 (4.6) 46

Woonsocketa 310 (8.1) 166

Woonsocket

Warwick

Fall River
Newport

PawtucketProvidence

WakefieldWesterly

Esri, HERE, Garmin, SafeGraph, FAO, METI/NASA, USGS, EPA, NPS

Woonsocket

Warwick

Fall River
Newport

PawtucketProvidence

WakefieldWesterly

Esri, HERE, Garmin, SafeGraph, FAO, METI/NASA, USGS, EPA, NPS

Figure 2. Distribution of adult day health centers in Rhode island, by Hos-

pital Service Area. Black squares and circles represent adult day health 

centers licensed before January, 2020; with and without special Alzhei-

mer’s Dementia or Other Dementia Special Care Services, respectively. 

Black diamonds represent adult day health centers with initial licensure 

between January, 2020 and October, 2022. Background map shading 

represents population density based on the 2020 United States census. 

Figure 1. Distribution of adult day health centers in Rhode island, by 

Hospital Service Area. Black squares and circles represent adult day health 

centers licensed before January, 2020; with and without special Alzhei-

mer’s Dementia or Other Dementia Special Care Services, respectively. 

Black diamonds represent adult day health centers with initial licensure 

between January, 2020 and October, 2022. Color-shaded areas represent 

Health Services Areas, as defined by the Dartmouth Atlas of Healthcare. 

Providence Hospital Service Area and licensed for 65 partic-
ipants, and one was located in the Warwick Hospital Service 
Area and licensed for 80 participants. 

In our linear regression model for the licensed adult day 
center capacity per Health Service Area, the coefficient (95% 
Confidence Interval) for the number of community dwelling 
beneficiaries with dementia was 1.07 (0.61–1.53). In our sen-
sitivity analysis, the coefficient (95% Confidence Interval) 
for the number of community dwelling beneficiaries with 
dementia was 1.20 (0.70–1.71). Our map demonstrates that 
most of the licensed adult day health centers are centrally 
located in the state (Figure 1), and located near population 
centers (Figure 2).

DISCUSSION
We found that Hospital Service Areas had an average 
increase in licensed adult day center capacity of about 1 for 
each additional community-dwelling person with dementia. 
This implies that at the geographic level of Hospital Service 
Areas, the distribution of adult day health centers is well-
matched to the distribution of community-dwelling persons 
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living with dementia. Our sensitivity analysis examined this 
distribution including the adult day health centers  licensed 
between January 2020 and October 2022, assuming that the 
distribution of persons living with dementia did not change. 
Here, we found that licensed capacity expanded in hospi-
tal service areas which did not previously contain adult day 
health centers. The overall distribution of centers remained 
well matched to the distribution of community-dwelling 
persons living with dementia at the Hospital Service Area 
geographic level. By plotting the locations of the licensed 
adult day health centers on a map, we found that most of 
their capacity was clustered in central and more populous 
areas of the state. This implies that persons in rural areas of 
the state would generally need to travel further than persons 
in the state’s urban centers. Public and facility-provided 
transportation could overcome this geographic barrier. Our 
study did not examine the ways that existing transportation 
programs serve the needs of rural persons with dementia.  

A study of dementia care capacity in Ireland found a much 
lower rate of about 17 ‘dementia places’ per 100 persons 
with dementia.17 This study used survey methods rather 
than licensure information to determine adult day center 
capacity. For estimates of dementia prevalence, the study 
relied on application of data from multiple international 
studies to the results of the 2016 Irish census, rather than 
healthcare claims. The study only included the 77% of 
responding adult day centers stating that they accepted par-
ticipants with dementia. In contrast, only 2 (7%) of included 
Rhode Island adult day health centers had special licensure 
for dementia care, so we included all licensed centers. Had 
we restricted our sample to specially licensed centers, our 
overall capacity would have been much lower than that in 
the Irish study – about 3.7 per 100 persons with dementia. 
Our use of claims to estimate the prevalence of dementia 
is more robust than extrapolation of prevalence data from 
other populations. Our study is the first that we know of 
examining the distribution of adult day health service cen-
ters in the United States and comparing this to the distribu-
tion of community-dwelling persons living with dementia. 

Limitations
Our study has several limitations. Our use of Medicare 
claims to identify persons with dementia would not iden-
tify those not enrolled in Medicare or Medicare beneficiaries 
in whom dementia was not identified in a claim. Also, our 
analysis does not account for the geographic distribution 
of other populations of people likely to benefit from adult 
day health centers, such as persons with developmental 
and intellectual disabilities. Because we made comparisons 
at the level of the Hospital Service Area, our quantitative 
analysis would not detect maldistribution of centers within 
Hospital Service Areas. The Hospital Service Area construct 
uses geographic patterns of hospital utilization to define 
local healthcare markets, therefore we considered this a 

reasonable unit of analysis for our research question. We 
also did not analyze other factors involved in adult day cen-
ter availability such as payment considerations, availability 
and limitations of public or center-provided transportation, 
and length of waiting times for service enrollment.

CONCLUSION
Among Hospital Service Areas in Rhode Island, adult day 
health centers are distributed roughly according to the num-
ber of community-dwelling Medicare beneficiaries living 
with dementia. Within Hospital Service Areas, the same 
adult day health centers are clustered in population centers, 
a potential barrier to access for rural residents. These results 
may have relevance to public officials, policymakers, and 
health systems in the State of Rhode Island. Clearer regu-
lations regarding the role of adult day health centers in the 
care of persons with mild dementia would facilitate greater 
precision in assessing the adequacy of the current care infra-
structure. This study’s approach may interest concerned par-
ties in other jurisdictions who seek an equitable approach 
to licensure and financing of adult day health centers and 
other critical community health resources. Rhode Island’s 
adult day health centers capacity is distributed between 
healthcare markets in a manner that roughly approximates 
the distribution of persons with dementia. Plans for the 
future of dementia care in Rhode Island should consider  
these findings.
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Assessment of Frailty and Risk of Chemotherapy Toxicity  
at a Geriatric-Oncology Multidisciplinary Clinic
SAKEENA RAZA, MD; JAMES L. RUDOLPH, MD, SM; NADIA MUJAHID, MD; EMILY ZHOU, MD; IVA NEUPANE, MD;  

JOAO FILIPE G. MONTEIRO, PhD; MRIGANKA SINGH, MD; HUMERA KHURSHID, MD

ABSTRACT 

BACKGROUND:  Multidisciplinary Geriatric-Oncology 
(GO-MDC) clinic performed comprehensive geriatric as-
sessment (CGA) to determine frailty and chemotherapy 
toxicity risk.

METHOD:  Retrospective cohort study of patients ≥65 
years seen between April 2017 to March 2022. We com-
pared Eastern Cooperative Oncology Group-Performance 
Status (ECOG-PS) to CGA as a determinant of frailty and 
risk of toxicity from chemotherapy.

RESULTS:  Mean age of the 66 patients was 79 years. 
Eighty-five percent were Caucasian. Predominant cancers  
were breast (30%), and gynecological (26%). One-third 
were stage 4. The CGA identified fit (35%), vulnerable 
(48%), and frail (17%) patients whereas ECOG-PS classi-
fied 80% as fit. CGA assessed 57% of ECOG-fit patients 
as vulnerable or frail (p<0.001). High chemotherapy tox-
icity risk using CGA was 41% and using ECOG was 17% 
(p=0.002). 

CONCLUSION:  At GO-MDC, CGA was a better predic-
tor of frailty and toxicity risk than ECOG-PS. Treatment 
modification was recommended in one-third of patients.

KEYWORDS:  aged; assessment; frailty; cancer; 
chemotherapy toxicity   

INTRODUCTION 

Older people are unique. In the process of aging, there is an 
individualized decline in organ system physiologic func-
tion. Combined with years of exposure and a constellation 
of comorbidities, each older person is a singular milieu of 
physiologic, cognitive, physical, and social function. When 
considering treatment for cancer, this individualized sub-
strate needs to be considered.

Most cancers occur more commonly in older age. Cancer 
is the second leading cause of mortality.1 The risk of malig-
nancy peaks in the eighth decade2 and 42% of the overall 
cancer population in the US is seventy years of age or older.3-5 

Despite the high incidence, older people are under-repre-
sented in cancer clinical trials.6,7 As a result, the practice of 
cancer treatment in an aging population is evolving, with 
increasing consideration to the individualized physiology 

and performance measures as a marker of potential tolera-
bility and toxicity of chemotherapy.

Oncologic societies recommend8,9 comprehensive func-
tional assessment prior to chemotherapy.  The classic tools 
developed to assess functional status in cancer, such as the 
Eastern Cooperative Oncology Group-Performance Status 
(ECOG-PS)10 and the Karnofsky Performance Status (KPS)11 

lack validation in an older population. More recently, tools 
have been developed which focus on an older population. 
For example, the Cancer and Aging Research Group Toxicity 
Tool (CARG-TT)12 and the Chemotherapy Risk Assessment 
Scale for High-age patients (CRASH)13 score compile com-
ponents of the Comprehensive Geriatric Assessment (CGA) 
to predict chemotoxicity.  However, the elements of CGA 
require time and training to deliver.

Working together, oncology and geriatric co-management 
can bring CGA reliably to an older population to modify the 
outcomes. The CGA-based frailty status of patients evalu-
ated at the Lifespan Geriatric Oncology Multidisciplinary 
Clinic (GO-MDC) was compared to ECOG-PS and the risk 
of moderate to severe chemotoxicity (grade 3-5) using the 
CARG-TT. We also compared ECOG-PS and the CARG-TT. 

The primary outcome was to determine if CGA-based 
assessment would identify more people with frailty in com-
parison to ECOG-PS. The secondary outcome was to assess if 
CGA reveals high chemotherapy toxicity in greater number 
of older cancer patients when compared to ECOG, thereby 
resulting in treatment modification favoring lower toxicity. 

Using the clinical patient population of the GO-MDC, 
we performed a retrospective cohort analysis to determine 
these associations.

METHODS 
Cohort 
The retrospective cohort consists of patients seen between 
April 2017–March 2022 at the Lifespan Cancer Institute, 
affiliated with The Warren Alpert Medical School of Brown 
University. The members of the GO-MDC team include an 
oncologist, a geriatrician, a pharmacist, and a dietitian. This is 
a one-time consultative evaluation prior to initiation of che-
motherapy in newly diagnosed or recurrent cancer patients, 
65 years or older in age. The in-person assessment is ideally 
conducted within 7 days of referral made by the primary 
oncologist. This analysis was approved by the Lifespan IRB.

 13 

 18 

 EN 

13M A Y  2 0 2 3   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  M A Y  I S S U E  W E B P A G E  |  R I M S

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-05.asp
https://www.rimedicalsociety.org


GERIATRIC MEDICINE & CARE

Comprehensive Geriatric Assessment
The CGA was performed during the clinic visit and con-
sisted of medical, oncologic, and social histories, cognitive 
and mood screening, polypharmacy, functional and nutri-
tional assessment.

At the conclusion of the in-person visit, the team members 
met to review each case and formulated a comprehensive 
treatment plan based on the expertise from each discipline. 
A description of the contributions of each member of the 
inter-professional evaluation team is included in (Figure 1).

(CGA) Assessment Instruments 
Specific tools in the CGA are detailed in Table 1 and include 
Katz and Lawton Activities of Daily Living (ADL), Instru-
mental Activities of Daily Living (IADL) scale;14,15 Timed 
Up & Go (TUG) test16, the Mini-Cog assessment tool,17 the 
PHQ-918, and Mini Nutrition Assessment (MNA).19 

ECOG-PS 
ECOG-PS indicates an increasing level of disability. A score 
of 0 indicating fully active, 1- restricted in strenuous activ-
ity, 2- restricted in work activity but ambulatory and capa-
ble of self-care, 3- capable of limited self-care, 4- completely 
disabled, and 5- dead.10 

Chemotherapy Toxicity Risk
CARG-TT is a pre-chemotherapy assessment tool to predict 
moderate to severe chemotherapy toxicity. It is calculated 
from demographics, tumor and treatment variables, labora-
tory test results and CGA variables (function, comorbidity, 

Figure 1. 

CGA Tools Tool Description

Katz Index of 
Activities of 
Daily Living 
(ADL)

Includes self-reported measures of 6 basic self-care 
activities: feeding, dressing, bathing, transfer, 
continence, and toileting. One point is scored for 
independence in each activity. Score range is 0–6 
with higher scores representing better function.

Lawton-Brody 
Instrumental 
Activities of 
Daily Living 
(I.A.D.L.)

Includes seven more complex activities: finances, 
medication management, driving, housekeeping, 
food preparation, shopping, laundry, and 
ability to use the telephone.1 point is scored 
for independence in each activity. Score ranges 
0–8 with higher scores representing more 
independence

Patient Health 
Questionnaire – 
9 (PHQ-9)

Assesses nine depressive emotional distress 
symptoms. Score range is 0–27. Normal mood: 
1–4, Mild depression: 5-9, moderate depression: 
10–14, moderately severe: 15–19, severe 
depression: 20–27

Mini Cog It includes 3-word recall and a clock-draw test. 
Score ranges 0–5. 1 point for each correct word-
recall and 2 points for a correctly drawn clock.  
A score of < 4 is considered abnormal.

Timed Up and 
Go Test (TUG)

Is used to assess risk for falls. The time it takes to 
walk 3 meters from a seated position and back 
without a break is measured. Increased risk of falls 
is associated with time >14s

Mini Nutritional 
Assessment tool 
(MNA)

Assesses nutritional status. It is scored from 
0–14. Normal nutritional status is a score of 
12–14, at risk of malnutrition is scored 8–11, and 
malnutrition has a score of 0–7

Table 1. Assessment tools used in Comprehensive Geriatrics Assessment
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cognition, psychological state, social activity/support, and 
nutritional status). The CARG-TT score ranges from 0–19. 
Each risk category is associated with percentage likelihood 
of developing moderate to severe toxicity. Low risk is a score 
of 0–5 (<30%), intermediate risk, 6–9 (40–60%), and high 
risk, 10–19 (>70%).20,21

STATISTICAL ANALYSIS

All data was abstracted from the Electronic Medical Record 
(EMR) into a REDCap database,22 a web-based chart review 
tool, and the analysis were conducted using SAS© software 
(Version 9.4, SAS Institute Inc., Cary, NC). The characteristics 
of the population are summarized with means (±SD) for con-
tinuous variables and number (%) for dichotomous variables.  
For the assessment instruments, we calculated literature-based 
cutoffs and present the number and percent. ECOG-PS was 
compared with CGA-based frailty and with CARG-TT  
moderate to severe chemotherapy risk using Chi-Square. 

RESULTS 
The characteristics of the population (N=66) are described 
in Table 2. Consistent with the older population of Rhode 
Island, the cohort was older (mean age 79: range: 66-94 years), 
female (n=50; 76%), and racially heterogeneous (White n=56, 
85%, Black n=6, 9%). Malignancies were varied with breast 
(n=20, 30%) gynecological (n=17, 26%) and lung (n=14, 21%) 
cancer represented. Most patients were newly diagnosed 
with cancer (83%) and had advanced cancer, stage 3 (n=17, 
26%) or stage 4 (n=22, 33%). 

The CGA findings are presented in Table 2. The popula-
tion described functional limitations, with dependence in at 
least one ADL (n=28, 42%) and IADL (n=33, 50%). Cognitive 
deficits were detected on Mini Cog (n=32, 51%) and mod-
erate to severe depressive symptoms were identified (n=26, 
41%). Polypharmacy was documented in 60 patients (92%). 
On nutritional assessment, 26 patients (41%) were classified 
as at risk for malnutrition and 17 (26%) as malnourished.

The comparison of ECOG and CGA are presented in Table 3.  
CGA determined 23 patients to be fit (35%), 32 patients to 
be vulnerable (48%) and 11 patients to be frail (17%).

ECOG-PS was classified as non-fit (ECOG-PS ≥ 2) in 13 
patients (20%) and fit (ECOG-PS: 0-1) in 53 patients (80%).  

Patient Characteristics/Demographics  Patients (n=66) (n%)

Age, years, range and mean 66–94 years, mean 
age:79 ± 6.9 years

Gender: Female 50 (76%)

             Male 16 (24%)

Race:     White    56 (85%) 

             Black 6 (9%)

             Other/Mixed/Unknown 4 (6%)

Body Mass Index (BMI) range and mean 15–49, 29 ± 6.7

Carlson Comorbidity Index range and mean 3–20, 10.6 ± 4.3

Residence: Home            59 (89%)

Residence: ALF or Nursing home 7 (11%)

Cancer Risk Factors

Family history of cancer                                   39 (59%)

History of smoking                                                     34 (51%)

History of alcohol use                                    40 (61%)

New cancer diagnosis                               55 ( 83%) 

Recurrent Cancer                                                          11 (17%) 

Type of Cancer:   Breast                 20 (30%)

                           Gynecological 17 (26%)

                           Lung 14 (21%)

                           Other 15 (23%)

Stage of Cancer: Stage 1 14 (21%)

                           Stage 2 8 (12%)

                           Stage 3 17 (26%)

                           Stage 4 22 (33%)

                           Unknown 5 (8%)

Treatment received: 1st line    54 (82%)

Table 2. Patient demographic and Clinical Data

Table 3. Findings of Comprehensive Geriatric Assessment Domains and 

Aging Research Group (CARG) Chemo-Toxicity Classification

CGA Parameters Patient population  
N= 66 (%)

Physical Function

ADL dependence (requiring help in ≥ 1 ADL) 28 (42%)

IADL dependence (requiring help in ≥ 1 IADL) 33 (50%)

Normal TUG (time <14s)a,b 49 (74%)

Abnormal TUG (time ≥ 14s)   6 (9%)

Brain Function

Mini Cog abnormal score of 0–3c 32 (51%)

PHQ 9 scale indicating moderate depressiond,e 24 (38%)

PHQ 9 score indicating severe depression  2 (3%)

Other Assessments

Polypharmacy (greater than 3 medication)  60(92%)

Nutrition: Normal              21

   At risk for malnutrition 26 (41%)

   Malnutrition 17 (26%)

CARG- TTf

   Low-risk toxicity   3 (5%)

   Intermediate toxicity 36(54%)

   High toxicity 27(41%)

a. Timed Up and Go test (TUG)
b. 9 patients did not participate in due to gait instability.
c. 2 patients unable to do Mini Cog due to cognitive decline.
d. PHQ-9 Patient Health Questionnaire-9
e. 3 patients were unable to participate in depression screen.
f. CARG-TT Cancer Aging and Research Group Toxicity Tool
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Importantly, of ECOG-fit patients, CGA determined 30 
(45%) to be vulnerable or frail. CARG-TT risk was interme-
diate in 34 patients (52%) and high in 16 patients (24%) of the 
patients who were classified as ECOG-fit (Tables 4 and 5).

CGA results correlated more closely with the chemotox-
icity risk calculated by the CARG-TT, (p-value=0.0015). 
None of the patients who were deemed fit by CGA had a 
high chemotoxicity risk per CARG-TT. Treatment change 
to downgrade was recommended in 23 patients (37%). No 
treatment change was recommended in 44% of patients. 
Treatment modification recommendations, made by GO- 
MDC, were accepted by the primary oncologist in over 95% 
of the patients. 

DISCUSSION

Older patients are a heterogeneous population and tailor-
ing cancer treatment to the individual requires weighing 
risks against benefit in the context of frailty that is best 
assessed by CGA.23,24 Past literature supports CGA to assist 
with prognostication in the scenario of adjuvant therapy25 
and risk stratification in the case of chemotherapy26 or sur-
gery.27 By understanding the individualized risks and bene-
fits, patients and oncologists can provide patient-centered 
treatment options.

Oncologists struggle with estimation of life expectancy, 
and without a reasonable estimate of life expectancy there is 
a risk for under- or over-treatment of patients.28 Widely used 
validated prognostication tools that estimate life expec-
tancy,29,30,31 such as Walter-Covinsky Life tables, Lee Index 
and Schonberg’s tool, require assessment of mobility, ADLS, 
IADLS, etc. These functional parameters are not routinely 
assessed in oncologic care but are known components of 
CGA. These tools estimate life expectancy independent of 
cancer. This becomes especially relevant in curative intent 
treatment, when an older patient may have a competing 

ECOG score
 

CGA Assessment n=66 (n%)

Fit Vulnerable Frail Total

0 to 1  
(normal)

23 (35%) 26 (39%) 4 (6%) 53

>2 (restricted 
activity)

0 6 (9%) 7 (11%) 13

Total 23 (35%) 32 (48%) 11 (17%) 66

Table 4. Comparison of ECOG-PS scores with CGA

ECOG score Chemotoxicity risk calculated by CARG Tool (n)(%)

Low Intermediate High

 0 –1 (normal) 3 (5%) 34 (52%) 16 (24%)

>2 (restricted 
activity)

0 2 (3%) 11 (17%)

Table 5. Comparison of ECOG-PS with Cancer and Aging Research 

Group (CARG) Tool

co-morbid condition that affects overall survival. For exam-
ple, an 80-year-old woman in the top quartile of health 
would have a life expectancy of 13 years versus 4.6 years in 
the bottom quartile.32

For risk stratification, there are two validated tools that 
predict for moderate to severe chemotherapy toxicity: 
CARG-TT and CRASH score.12,13,20 These tools are specif-
ically designed and more accurate in predicting moderate 
to severe chemotherapy toxicity when compared to other 
oncologic measures of functional assessment like ECOG. 
The clear advantage of CARG-TT (that we utilized) over 
ECOG-PS was also evident. A total of 46 patients deemed 
fit by ECOG-PS were ‘frail’ based on CGA, highlighting a 
significant limitation of this tool. Our analysis showed that 
ECOG-PS can potentially miss frailty and may result in 
enhanced toxicity of cancer treatment. 

The GO-MDC is built on literature-based models incor-
porating geriatric assessment into the management of older 
adults with cancer. CGA has a two-fold role in this clinic. 

Firstly, CGA prior to cancer treatment allows for tailoring 
treatment based on patients’ vulnerabilities, rather than at 
the time of occurrence of toxicity.33 This results in better 
communication, patient-caregiver satisfaction, and advance 
care planning.

Secondly, CGA findings and subsequent use of CARG-TT 
leads to potential modification in treatment to minimize 
toxicity. This role of CGA has been well established in lit-
erature. A systematic review of 11 trials showed a change 
in initial treatment plan after CGA in 5–54% of patients 
(median 28%), mostly for less intensive therapy.34 Similarly, 
the GO-MDC, change in treatment was recommended in 
37% of patients also for less intensive treatment.

At GOMDC, our data analysis supports the established 
role of CGA as a more sensitive method for detecting frailty 
and CARG-TT as a better screener for unmasking chemo-
therapy toxicity risk. The high number of ECOG-PS ‘fit’ 
patients who subsequently scored as frail or having high 
chemotherapy toxicity risk highlights the importance of the 
more comprehensive CGA assessment.

A randomized control trial, comparing a cohort receiving 
CGA with one receiving ECOG evaluation-only would be a 
reliable means of further establishing the sensitivity of CGA 
and CART-TT in detecting frailty and chemotherapy toxic-
ity risk in older cancer patients.

Additionally, CGA-based assessment also gives guidance 
on non-oncologic interventions that have direct impact on 
patients’ quality of life and cancer treatment tolerance.35,36,37 

They fall into seven main categories: medication, co-mor-
bidity optimization, mobility/fall risk assessment, cog-
nitive screen, psychologic screen, nutritional, and social 
interventions. 

At the GO-MDC, we identified notable cognitive, psy-
chological, and nutritional deficits that are not routinely 
assessed in oncologic evaluation. None of these geriatric 
syndromes were uncovered by ECOG assessment. 

There is limited data in literature looking at allocation of 
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chemotherapy based on CGA in randomized fashion. There 
is only one randomized control trial, in lung cancer, showing 
better quality of life, less toxicity, and similar survival, even 
though more patients had best supportive care in the CGA-
based allocation of cancer treatment.38

Limitations 
This study is a descriptive analysis and definitive conclu-
sions regarding benefits of CGA cannot be drawn from our 
data analysis. Also, being a retrospective analysis, this study 
has an inherent patient-selection bias. The referral system 
to GO-MDC is entirely dependent upon the discretion of 
the primary oncologist. This directly impacts the diversity 
of patients, in terms of ethnicity, race, and cancer-type. 
Consequently, the referrals sent to GO-MDC were primarily 
breast and gynecological cancer patients. 

Additionally, the primary oncologists, making triaging 
decisions for referrals, can potentially miss patients who 
otherwise may benefit from the GO-MDC evaluation.

Since the GO-MDC requires an additional clinic visit, 
patients may choose to forgo it, despite the referral.

GO-MDC is a one-time consultative evaluation and subse-
quent follow-ups are with the primary oncologist. By design, 
the clinic is limited in assessing the influence on treatment 
tolerability, patients’ quality of life, and cancer outcomes.

CONCLUSION

GO-MDC provides a platform for CGA-based assessment 
of cancer patients and the information obtained from CGA 
was able to identify frailty status and chemotherapy toxicity 
risk. These findings are supported by the literature demon-
strating that GO-MDC is able to identify frailty status for 
cancer treatment and implementation of CGA in routine 
oncology practice remains challenging. 
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Impact of Geriatric Trauma Co-Management on 1-Year Mortality  
in Older Adults with Multiple Rib Fractures
IVA NEUPANE, MD; MITCHELL WICE, MD;  JOAO FILIPE G. MONTEIRO, PhD; STEPHANIE LUECKEL, MD;  

TAREQ KHEIRBEK, MD; LYNN McNICOLL, MD; MRIGANKA SINGH, MD; NADIA MUJAHID, MD

ABSTRACT 

BACKGROUND:  Rib fractures in older adults are associ-
ated with higher morbidity and mortality. Geriatric trau-
ma co-management programs have looked at in-hospital 
mortality but not long-term outcomes.

METHODS:  A retrospective study of multiple rib frac-
ture patients 65 years and older (n=357), admitted from 
September 2012 to November 2014 comparing Geriatric 
trauma co-management (GTC) vs Usual Care by trauma 
surgery (UC). The primary outcome was 1-year mortality.

RESULTS:  38.9% (139) were cared for by GTC. Compared 
to the UC, GTC patients were older (81.6±8.6 years vs 
79±8.5) and had more comorbidities (Charlson 2.8±1.6 vs 
2.2±1.6). GTC patients had 46% less chance of dying in 
1-year compared to UC (HR 0.54, 95% CI [0.33-0.86]). 

CONCLUSIONS:  GTC showed a significant reduction in 
1-year mortality even though patients were overall older 
and more comorbid. This shows multidisciplinary teams 
are crucial to patient outcomes and should continue to be 
further explored.

KEYWORDS:  ribs fracture; multiple trauma; geriatric 
assessments; frail older adults    

INTRODUCTION

The United States (US) population continues to age rap-
idly and live longer than ever before. The population over 
65 years grew by over a third during the past decade,1 with 
older adults making up 17.7% of Rhode Island’s popula-
tion.2 Eighty million adults will be over 65 by 2040 and 
they will account for one in five adults by 2050.3 Advanced 
age predisposes to increased medical complexity. Most 
commonly, cardiovascular disease, impaired stress response, 
multi-morbidity, frailty, poor physiologic reserve and 
geriatric syndromes like falls, gait imbalance, osteoporosis, 
sarcopenia, polypharmacy, cognitive deficits.4,5,6 With 
increased life expectancy and availability of healthcare 
services, we expect a significant increase in the number 
of patients admitted for trauma. Blunt force chest trauma 
makes up 10–15% of trauma admissions.7 Rib fractures 
account for 10% of trauma patients, with older adults 

having an incidence as high as 60 per 100,000 person years.4,8 
In comparison, the US has a hip fracture incidence rate of 
195/100,000 person years with other countries ranging 
from 2–574/100,000.9 The two most common causes of rib  
fractures are falls and motor vehicle accidents (MVA).10, 11 
Osteoporosis, common in older adults predisposes to frac-
tures in low impact, less severe and lower velocity trauma in  
comparison to younger patients.12

Multiple rib fractures in older adults result in increased 
morbidity and mortality.4 Complications like pneumonia or 
respiratory failure, which are rare in younger populations, are 
common in older adults.5,13,14,15 These can lead to doubling of 
mortality from around 10% to 20% in the older adults.5,8 
Furthermore, older adults have increased risk for poor out-
comes like prolonged hospitalization, intensive care unit 
(ICU) stays, long-term disability and inability to return to 
baseline.8,16,17,18 In addition, for each subsequent rib fractured, 
mortality increases by 19% and pneumonia risk by 27%.4,8,19

Current trauma guidelines recommend patients 65 years 
and older with two or more rib fractures get directly admit-
ted to a unit with ICU level staffing.17 In our institution, 
these patients get initial management in the Trauma Inten-
sive Care Unit (TICU). The Usual Care (UC) typically 
involves the critical care trauma surgery team providing 
pain management and respiratory rehabilitation. The TICU 
team manages hemodynamic instability, intervenes sur-
gically: for example, chest tube insertion or in rare cases 
rib stabilization. They coordinate care with other surgical 
specialties like orthopedic surgery, neurosurgery or inter-
ventional radiology on a case-by-case manner. They follow 
these patients closely until they are stable enough to be 
transferred to the regular surgical floor. 

Medical literature shows that geriatric surgical co-man-
agement results in better outcomes in surgical patients20 and 
in those with hip fracture.21 Geriatric trauma co-manage-
ment (GTC) was developed at our institution to provide an 
additional layer of care to adults 65 years and older with mul-
tiple rib fractures. A dedicated geriatrician helped manage 
acute medical issues, chronic comorbidities, and geriatric 
syndromes while the TICU team addressed the critical care 
needs and surgical management of these vulnerable adults.

We hypothesized that patients 65 years and older with 
multiple rib fractures, admitted to TICU, with GTC will 
have a lower 1-year mortality in comparison to the UC.  

 19 
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METHODS
Study design and setting
This was a retrospective cohort study conducted in Rhode 
Island at the state’s only academic, tertiary care, level 1 
trauma center. Trauma patients 65 years and older with two 
or more rib fractures from September 1, 2012 to November 
30, 2014 were included in this study. Patients were initially 
managed in an 11-bed closed TICU, followed by transfer 
to intermediate level of care or a regular surgical floor per 
trauma protocol. This study was approved with waived 
consent by the institutional review board of Lifespan, Inc./
Rhode Island Hospital (RIH).

Patient selection
Eligible patients were placed in the GTC program at the dis-
cretion of the primary TICU team. Patients were seen with 
and without other injuries such as sternal fracture, retro-
peritoneal hematoma, or long bone fractures. We excluded 
patients who were not initially admitted to the TICU from 
the emergency department or had emergent surgery prior 
to arrival to TICU. Patients whose information could not 
be confirmed deceased with our electronic medical record 
and Social Security Death Index (SSDI) were excluded from 
analysis. 

Intervention
GTC at our institution is an interdisciplinary team that 
started in September 2012. Patients under GTC receive an 
initial comprehensive geriatric assessment and daily fol-
low-up until the day of discharge Comprehensive geriatric 
assessment includes prevention and management of geriat-
ric syndromes and medical comorbidities. In addition, reg-
ular communications were maintained with the patient’s 
health care proxy, nurses, physical therapist, occupational 
therapist, case manager, and social worker. The geriatrician 
attended daily TICU rounds and conducted informal educa-
tional sessions with the TICU team members as well as for-
mal didactics for surgical residents. These sessions focused 
on core geriatric topics such as delirium, falls, cognition 
assessment, or polypharmacy.

Data collection
Data was collected from the Lifespan electronic medical 
record (Epic, Veona, WI). Baseline demographic information 
included age, gender, race, Charlson Comorbidity Index 
(CCI) and at-risk medications. We measured injury mecha-
nism, number of injuries, Injury Severity Score (ISS), Abbre-
viated Injury Scale (AIS) [both scoring systems for injury 
severity], advanced directives and whether patients were 
community dwelling.

Primary outcome
The primary outcome was 1-year mortality. We defined it 
as patients who died during the index admission and within 

a year of their initial discharge. This was irrespective of 
the location of death, or whether they were discharged to 
hospice during index hospitalization. For patients whose 
information could not be obtained in the institute’s medical 
record, we checked the Social Security Death Index. This 
was done to confirm whether they were alive within one 
year of their initial discharge from the hospital or not.

Secondary outcome
The secondary outcomes were 30-day readmission from 
index admission; admission within 1 year of index admis-
sion; and number of ED visits during the year following 
index admission. The number of ED visits that did not result 
in an admission were recorded and indications for the first 
three ED visits after initial discharge were recorded (not 
shown). The causes for the ED visits were split into catego-
ries after data collection (infection, surgical issues, cardiac 
issues, falls, and nervous system issues). All admissions that 
occurred less than or equal to 30 days after the initial dis-
charge were considered a readmission. All post-discharge 
admissions were recorded until a year after the initial dis-
charge, and the first three dates and causes were recorded. 
The causes for admission were then split into the same  
categories as previously mentioned above.

STATISTICAL ANALYSIS

Statistical analysis was done using the software program 
SAS© software version 9.4. Univariate analysis was done to 
evaluate demographic and clinical variables, using t-Student,  
Fisher exact test and Chi-Square tests. The Kaplan-Meier 
and multivariate Cox-proportional hazard model was used 
for calculation of survival over time at 95% confidence level. 
The Kaplan-Meier curves were compared with the Wilcoxon 
and the log-rank tests of significance. The patients were fol-
lowed until they died (are considered a case) or are censored, 
otherwise. The multivariate model with indicators of study 
group was conducted to compare 1-year mortality, among all 
patients. This was adjusted for age, gender, race and number 
of comorbidities. Comorbidities included: cancer, heart fail-
ure, diabetes, hypertension, respiratory disease. We looked 
at admission location, home or skilled nursing facility (SNF), 
30-day readmissions, surgical revision, number of ED visits, 
and number of readmissions within one year after discharge. 

The multivariate model to compare 1-year mortality 
among patients that were 65–70 years an older was adjusted 
by age, gender, respiratory comorbidity, 30-day readmission, 
and number of ED visits, number readmissions within 1 year 
after discharge. For patients that were 85 years and older the 
multivariable model included all of the above and, in addi-
tion, admission from SNF, 30-day readmission, and surgical 
revision and ISS score.
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RESULTS
395 patients with two or more rib fractures were admitted 
to RIH during this 26-month period (Table 1). Of them, 131 
were under GTC and 218 under usual care (UC) with 35 
excluded due to unknown morality status and three excluded 
as they were identified as duplicate patients (Figure 1).  
The GTC on average were older (81.6±8.6 years vs 79±8.5; 
p<0.005), more likely to have hypertension, live in assisted 
living facility with higher comorbidities (Charlson 2.8±1.6 vs 
2.2±1.6; p<0.001). The GTC group had a higher ISS (13.4±7.4 
vs 12.4±6.6; p=0.188) and a higher percentage residing in a 
skilled nursing facility (SNF) (4.3% vs 3.2%; p=0.558) but 
they were not significant. The AIS Score (Chest 2.8±0.5 vs 
2.8±0.6; p=0.884) and number of trauma diagnoses (3.2±2.3 
vs 3.7±2.8; p=0.086) did not differ. The UC group had more 
patients admitted from home (93.6% vs 86.3%; p=0.021). 

The primary outcome was 1-year mortality rate or dis-
charge to hospice following the initial discharge (Table 2). 
When adjusted, there was a decrease in mortality by 46%; 
adjusted HR 0.54 [95% CI 0.33–0.86, p=0.011] in the GTC 
group compared to the UC. When stratified by age GTC had 
a reduction in hazard of mortality for ages 65–70 of 89% HR 
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Figure 1. Flow chart

aCare provided by the trauma team.
Abbreviations: GTC - geriatric trauma co-management program;  
UTI - Urinary tract infection; ICU - Intensive care Unit.

Patient 
Characteristics

Study group

GTC
(n=139)

Usual 
Carea

(n=218)

Full 
sample
(n=357)

P-value

Age, mean (SD) 81.6 (8.6) 79.0 (8.5) 80.0 (8.6) 0.0053

Male, no. (%) 62 (44.6) 106 (48.6) 168 (47.1) 0.4581

White, no. (%) 129 (93.5) 202 (92.7) 331 (93.0) 0.7686

Injury mechanism,  
no. (%), Fall

106 (76.3) 148 (67.9) 254 (71.2) 0.0888

ISS Score,  
mean (SD)

13.4 (7.4) 12.4 (6.6) 13.0 (7.1) 0.1857

AIS Scoresb,  
mean (SD), Chest

2.8 (0.5) 2.8 (0.6) 2.8 (0.6) 0.8836

No. of Trauma Dx,  
mean (SD)

3.2 (2.3) 3.7 (2.8) 3.5 (2.6) 0.0860

No. of 
comorbidities, 
mean (SD)

2.8 (1.6) 2.2 (1.6) 2.4 (1.6) 0.0002

Admission Location

Home, no. (%) 20 (86.3) 204 (93.6) 324 (90.8) 0.0212

ALF, no (%) 13 (9.4) 7 (3.2) 20 (5.2) 0.0139

SNF/Acute Rehab,  
no. (%)

6 (4.3) 7 (3.2) 13 (3.4) 0.5866

Table 1. Baseline Characteristics of Analytical Study Sample

a care provided by the trauma team 
b AIS scores Head, Face/Neck, Abdomen/Pelvis, Extremities, External all p>0.05
Abbreviations: AIS - Abbreviated injury scale ; ALF - Assisted living facility; CHF - 
Congestive heart failure ; Dx - diagnosis ; DNR/DNI - Do not resuscitate/Do not in-
tubate; GTC - geriatric trauma co-management program; ISS - Injury Severity Score; 
SD - standard deviation; ALF - Assisted Living Facility; SNF - Skilled nursing facility.

a Care provided by the trauma team. 
b Results from Cox proportional hazard model with indicators of study group. 
a controls for age, gender, race, number of comorbidities, comorbidities (cancer, 
CHF, diabetes, hypertension, respiratory), admitted from home or SNF, 30-day re-
admission, and surgical revision, number of ED visits, number readmissions within 
1 year after discharge; b controls for age, gender, respiratory comorbidity, 30-day 
readmission, and number of ED visits, number readmissions within 1 year after dis-
charge; d controls for age, gender, number of comorbidities, respiratory comorbidity, 
admitted from SNF, 30-day readmission, and surgical revision, number of ED visits, 
number readmissions within 1 year after discharge, ISS score
Abbreviations: CI - Confidence interval; ED - emergency department;  
GTC - geriatric trauma co-management program; HR - Hazard ratio;  
ISS - Injury Severity Score; SNF - Skilled nursing facility.

Table 2. 1-year mortality (patients who expired or were discharged to 

hospice) up to 1-year after post-discharge

No. 
(%)

Unadjusted Adjusted

HR  
(95% CI)

P-value HR  
(95% CI)

P-value

Overall

Usual 
carea

59  
(29.5)

1 [Reference] 1 [Reference]

GTC 34  
(27.9)

0.60  
(0.39–0.92)

0.0197 0.54  
(0.33–0.86)

0.0105a

Age 65–70 years old

Usual 
carea

10  
(25.6)

1 [Reference] 1 [Reference]

GTC 3  
(15.8)

0.43  
(0.12–1.59)

0.2033 0.11  
(0.02–0.64)

0.0147b

Age more than 85 years old

Usual 
carea

19  
(34.6)

1 [Reference] 1 [Reference]

GTC 12  
(29.3)

0.56  
(0.26–1.19)

0.1293 0.34  
(0.13–0.91)

0.0317d
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0.11 [95% CI 0.02-0.64, p=0.015] and age 85 years or older 
of 66% HR 0.34 [95% CI 0.13-0.91, p=0.032]. There were no 
difference in mortality rates in age groups 71 to 75 (23.5% 
[GTC] vs 22.9% [UC], p-value=1.000) and 76 to 80 (29.4% 
[GTC] vs 25.0% [UC], p-value=0.7458). 

Figure 2 shows the Kaplan-Meier Survival curve with one-
year survival with GTC significantly higher compared to 
UC (p=0.026), and  shows that as time progresses the ben-
efits of the GTC are even more advantageous on mortality 
with greater separation of the two groups. 

There were no significant differences between the two 
groups for the secondary outcomes of 30-day readmission, 
admission within 1 year and number of ED visits during 
the year following index admission (Table 3). Sub analysis 
excluding patients that died in either group shows the same 
finding with higher mortality for the GTC group (5.7%) 
when compared with the UC (0.7%), p-value=0.0324. There 
was a non-significant increase in the GTC group for readmis-
sion and being seen in the emergency departments. Table 4 
shows the primary diagnosis of first three admissions within 
1-year follow-up with p>0.05 between both groups for each 
diagnosis and admission (not shown). 
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Outcomes
 

Study group

GTC
(n=139)

Usual 
carea  

(n=218)

Full 
sample
(n=357)

P-value

Number of ED visits, 
mean (SD)

0.9 (1.9) 0.7 (2.5) 0.8 (2.3) 0.2972

At least 1 ED visit,  
no. (%)

48 (34.5) 58 (26.6) 106 (29.7) 0.1100

30-day ED visit,  
no. (%)

16 (11.5) 17 (7.8) 33 (9.2) 0.2376

Number of 
readmissions,  
mean (SD)

0.6 (1.4) 0.4 (0.9) 0.5 (1.1) 0.1510

At least 1 readmission, 
no. (%)

38 (27.3) 52 (23.9) 90 (25.2) 0.4597

30-day readmissions, 
no. (%)

15 (10.8) 13 (6.0) 28 (7.4) 0.0980

Revision required for 
prior surgery,  
no. (%)

2 (1.5) 2 (1.0) 4 (1.2) 0.6489

a Care provided by the trauma team  
b within the first 3 ED visits/admission
Abbreviations: GTC - geriatric trauma co-management program; ARF - Acute renal 
failure; PNA - Pneumonia; UTI - Urinary tract infection; ICU - Intensive care Unit; 
SD - standard deviation; SNF - Skilled nursing facility.

Table 3. ED visits and readmissions within 1-year follow-up.

Figure 2. Ribs fracture patients Kaplan-Meier survival curves, 1-year follow- 

up after discharge, for Geriatric Fracture Program patients compared to 

usual care.

Day 1 represents the first day after discharge for the first patient(s) enrolled in this 
study. The patients are followed until they die within a 1-year period follow-up 
(are considered a case) or are censored, otherwise. The Log-Rank test p-value was 
0.0257. Abbreviations: ° – censured participants; GTC - geriatric trauma co-man-
agement program; UC - care provided by trauma team.

Month 1 represents the first month after one-year admission for the first patient(s) 
enrolled in this study. The patients are followed until they die (are considered a case) 
or are censored, otherwise. The Wilcoxon and the Log-Rank test p-values were 
0.0049 and 0.0038, respectively. 

Abbreviations: + - censured participants; GFP - geriatric fracture program.

Diagnosisa

Heart failure

Pneumonia

UTI

Stroke

Sepsis

Infected Joint-Wound Infection

Prosthetic malfunction

Empyema

Pneumothorax

Hemothorax

Pleural effusion

Table 4. Diagnosis for first 3 admissions within 1-year follow-up.

a All diagnosis studied for first 3 admission within 1-year follow-up for GTC vs 
Usual Care p>0.05

DISCUSSION

Older patients with multiple rib fractures have mortality 
rates 2–5 times higher than younger adults despite equiva-
lent ISS.5, 22 Our results show that for patients with similar 
levels of rib-fracture severity, involvement of a geriatrician 
lowers mortality at one year, including those greater than 
85 years of age. The involvement of a geriatrician can poten-
tially prevent and address commonly encountered geriatric 
issues, including acute delirium, cognitive impairment and 
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or dementia with or without behavioral changes, urinary 
retention, falls, osteoporosis and medication management. 
Although literature in geriatric rib fracture co-management 
is limited, there is strong evidence of benefit with hip frac-
ture patients23, 24 and Acute Care for Elderly units.22 

A previous study from our academic level-1 trauma cen-
ter looked at in-hospital mortality for GTC and found a 
40% reduction in-hospital mortality, or 9 fewer deaths.4 
This work revealed that overall in-hospital mortality can be 
reduced by as much as 22% in a geriatrician led co-manage-
ment model of care. Recent literature has shown benefits 
of implementation of geriatric principles in trauma centers, 
though not specific to the co-managed model.25,26 

Our analysis found a significant reduction in harm of 46% 
for one-year mortality or hospice referral post-discharge for 
older trauma patients with rib fractures followed by a geri-
atric trauma co-management group. In our small sample 
size this was more pronounced when stratified by age, espe-
cially for patients 65–70. Of note, the GTC patients were 
older, had more comorbidity and were less likely to be from 
the community. One would expect the GTC patients with 
worse pre-existing risk factors to have a higher mortality 
and hospice referral, but the inverse was seen. Sub-analysis 
by age was unable to identify specific trends in mortality.  
Our cohorts did not show any difference in trauma mech-
anism or severity between the two cohorts and we cannot 
assert how this plays a role in mortality.

We report long-term outcomes of older trauma patients 
with multiple rib fractures under GTC. This work adds to 
the literature on interventions to improve outcomes in the 
older population and potentially sets a foundation upon 
which other studies can be built. Our analysis demonstrates 
harm reduction in mortality and hospice referral up to one 
year out for all patients 65 and older, even in the more 
pre-morbid, frail patients. 

Limitations
Our analysis was not without its limitations. The retro-
spective design creates potential bias as we cannot ascer-
tain cause and effect but only associations.4 Next, only 375 
patients were able to be accounted for, thus limiting the 
power and generalizability of our conclusions. Also, as GTC 
was at the discretion of the trauma team, selection bias was 
most likely introduced when more frail patients were admit-
ted. Furthermore, RIH is the only level-1 Trauma center/
TICU in RI serving patients from all over the metropolitan 
area, regardless of the care system patient’s normally use. 
This single center result cannot be generalized to other pop-
ulation demographics which likely differ from this state. We 
used the Lifespan chart system, the largest in RI, but were 
unable to access follow-up information from non-Lifespan 
hospitals and out-of-state residents, possibly missing key 
follow-up information. Additionally, we looked at post- 
hospital complications and did not control for prevalence 
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of acute hospital complications such as delirium or ICU 
days that have a clear impact on mortality. We also did not 
look at patient’s advance directives, family involvement  
regarding goals of care, or hospice. 

CONCLUSION 

Future studies that are larger and randomized controlled tri-
als are needed to further understand the impact of geriatric 
co-management in older patients with multiple rib fractures 
and establish cause and effect. As the geriatric population 
continues to grow, further research is also needed to explore 
the effect of collaboration of a geriatrician with surgical 
subspecialties and the impact on patient outcomes. In our 
analysis, GTC intervention lowered 1-year mortality signifi-
cantly. We need further studies while expanding access to 
the GTC model of care.
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Class II/III Obesity Prevalence in Residents of US Nursing Homes: 
Cross-sectional Study and Forecasting 2030 with COVID-19 Perspective 
YASIN ABUL, MD; FRANK DEVONE, MS; MRIGANKA SINGH, MD; CHRISTOPHER HALLADAY, MS; THOMAS A. BAYER, MD; 

KEVIN W. McCONEGHY, PharmD, MS; STEFAN GRAVENSTEIN, MD, MPH; JAMES L. RUDOLPH, MD, SM

ABSTRACT 

OBJECTIVES:  This study aimed to better understand 
Class II/III obesity prevalence trends among older adults 
residing in nursing homes (NH) nationwide. 

METHODS:  Our retrospective cross-sectional study eval-
uated Class II/III obesity (BMI ≥35 kg/m²) prevalence 
among NH residents in two independent national NH co-
horts. We used databases from Veterans Administration 
NHs called Community Living Centers (CLCs) covering 
7 years to 2022, and Rhode Island Medicare data covering 
20 years ending in 2020. We also performed forecasting 
regression analysis of obesity trends. 

RESULTS:  While VA CLC resident obesity prevalence 
was less overall and dipped during the COVID-19 pan-
demic, obesity prevalence increased in NH residents in 
both cohorts over the last decade and is predicted to do 
so through 2030.

CONCLUSION:  Obesity prevalence in NHs is on the rise. 
It will be important to understand clinical, functional, 
and financial implications for NHs, particularly if predic-
tions on increases materialize. 

KEYWORDS:  obesity; nursing homes; COVID-19   

INTRODUCTION

The Centers for Disease Control and Prevention (CDC) 
reports that the US obesity prevalence was 41.5% among 
community-dwelling older adults. In 2019, obesity cost the 
US healthcare system nearly $173 billion.1 Obesity has been 
associated with increased mortality rates for those hospital-
ized with COVID-192 and in older adults causes functional 
decline.3,4 While obesity contributes to cardiovascular dis-
ease, type 2 diabetes mellitus, hyperlipidemia, metabolic 
syndrome, and cancer 5-8, it has an inverse association with 
mortality in patients with heart failure and chronic obstruc-
tive lung diseases.9-11

This paradox is relevant for older nursing home (NH) resi-
dents, who have a lower mortality rate if they are overweight 
and obese.12 The COVID-19 pandemic further confounded 
the paradox with dramatic changes in NH care processes 
such as therapeutic activity, isolation, and assistance with 

eating. On face value, these changes could have mixed effects 
on diet and activity which affect those with obesity.13,14 We 
undertook this cross-sectional observational study to bet-
ter understand the trends of Class II/III obesity prevalence 
among older adults residing in NHs before and during the 
COVID-19 pandemic. We used two data sources to identify 
the national trends ,and secondarily, the trends in Rhode 
Island NHs. We hypothesized that Class II/III obesity preva-
lence would reflect the community and that the COVID-19 
period would have limited effect on the trend. 

METHODS

Study design 
We performed a retrospective cross-sectional study using 
two data sources from a) Veterans Administration-managed 
nursing homes called Community Living Centers (CLC) and 
b) publicly available Medicare data from LTCFocus. We used 
two large datasets to demonstrate representativeness and 
generalizability of obesity prevalence in the nursing home 
population. LTCFocus data set was only available till April 
2020. We included available VA dataset of 2021 and 2022 to 
represent COVID-19 period more precisely. We used a lin-
ear regression model to forecast future obesity prevalence 
rates by using past data trends. The secondary analysis of 
CLC data was approved by the Providence VAMC IRB and  
R&D committees. 

DATA SOURCES

VA CLC data
Our VA CLC study population includes long-stay residents, 
defined as residents who resided in a community nurs-
ing home (CNH) or CLC at least 90 days over a specified 
year. We used data available through the VA’s Clinical Data 
Warehouse (CDW) electronic medical records system from 
January 1, 2015 to October 20, 2022. The CDW contains 
sociodemographic characteristics and past medical history. 
Date cutoff for the “Pre-COVID” and “COVID” periods for 
CLC dataset was March 1, 2020.

Community nursing homes
For community nursing homes (CNH) we used data from 
the Medicare-administered Minimum Data Set which was 
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aggregated by LTCFocus. LTCFocus provides aggregated 
variables by year for all US nursing home residents from 
the 50 states and the District of Columbia (DC). We used 
LTCFocus to calculate nationwide Class II/III obesity trends 
from April 2015 to April 2020, with the latter being the most 
recent data. LTCFocus is sponsored by the National Institute 
on Aging (1P01AG027296) through a cooperative agreement 
with the Brown University School of Public Health.15 We 
used the same dataset to calculate Class II/III obesity trends 
in Rhode Island from April, 2000 to April, 2020. Date cutoff 
for “Pre-COVID” and “During COVID” for the LTCFocus 
dataset was the April 2020 measurement.

OBESITY DEFINITION 

From the VA CLC dataset, we included the closest available 
weight taken within ±365 days of a resident’s first admission 
to a CLC and the Veteran’s first height on the record, given 
the unlikely event of a significant change in height within 
±365 days of their first CLC admission. After 365 days of 
the first index date admission, residents were eligible to 
be included in the subsequent year’s cohort by the closest 
non-missing weight. We calculated BMI as weight divided 
by height in meters squared. We excluded residents with 
no data and extreme outlier values. Data was categorized 
according to the CDC obesity classification system. LTC-
Focus provides information for the proportion of residents 
with data on the first Thursday in April of the corresponding 
year who had a BMI of ≥ 35 kg/m² or higher. For consistency 
between the two datasets, we report CDC Class II/III (BMI 
≥ 35 kg/m²) in our comparisons, analyses, and forecasting.

STATISTICAL ANALYSIS

Between 2015 and 2022, yearly differences among VA CLC 
residents in association with BMI were analyzed using likeli-
hood ratio tests. We also tested differences between pre- and 
during COVID-19 eras. Statistical analyses were conducted 
using R statistical software (Vienna, Austria Version 4.0.1) 
for CDW data and STATA 15.1 was used to perform all 
analyses on data collected from LTCFocus. As standardized 
mean difference values increase from 0, so does dissimilar-
ity between the groups compared; we interpret values > 0.1 
as potentially meaningful differences. We set significance 
at p values < 0.05. We applied a regression analysis model 
to evaluate the association between years and Class II/III  
obesity rate. 

Forecasting
A linear regression model was used to predict future obesity 
prevalence rates, which assumes a linear trend in rates of 
obesity. Model was formalized as y=c + b*x (y= Class II/III 
obesity prevalence rate, c=constant, b=regression coefficient 
and x=year). 

RESULTS
Table 1 describes selected characteristics of the two cohorts 
separated by the COVID-19 pandemic period. In general, VA 
CLC residents were younger and male with a higher prev-
alence of heart failure and hypertension and less dementia 
(See Table 1) relative to CNH residents. There was mod-
erate positive correlation between Class II/III obesity rates 
in CNH and VA nursing homes in 2020 (r=0.39, p=0.0002)  
(Figure 2). Class II/III obesity was lower in the CLC residents 
relative to CNH residents.

The trend in Class II/III obesity for both cohorts is pre-
sented in Figure 1 and detailed in Table 2. In both CLC 
and CNH residents, the prevalence of Class II/III obesity 
increased in long-term care residents since 2015, but the 
change was more pronounced in CNH (25.9% to 28.4%). In 
the COVID pandemic, there was a slight decrease in CLC 
resident Class II/III obesity, but the upward trend continued. 

The forecasting analyses project significant increases 
in Class II/III obesity through 2030 in both cohorts with 
an approximate 10% increase in prevalence [VA CLC resi-
dents (R²=0.83, F(1,14)=71.5, p<0.00001); and CNH residents 
(R²=0.99, F(1,14)=29091 p<0.00001)]. Among RI CNH resi-
dents, Class II/III obesity prevalence rates more than dou-
bled from 12.4% in 2000 to 28.6% in 2020 (Figure 3). The 
prevalence is projected to increase to 37.8% in 2030. (Fore-
casting regression model: Class II/III obesity prevalence rate 
= –1686.224 +0.8492857*year).

DISCUSSION
Using two available data sources, we observed upward 
trends in Class II/III obesity prevalence among nursing 
home residents within the last decade nationally, and also 
specifically in Rhode Island. Our analysis predicts that this 
trend will continue for the next decade. These trends add to 
the 2015 results of Zhang et al, for US nursing home resi-
dents from 2005 to 201517 and have important implications 
for clinicians, particularly those who care for nursing home 
residents.

Obesity rates in nursing homes mirror those in the general 
population. While Rhode Island ranked 41st among states 
in the US in 2021 with an adult obesity rate of 30.1%,18 our 
study also shows that the population and NH prevalence 
are similar. However, a doubling in prevalence in RI over 
the past two decades [12.5% (2000) to 28.6% (2020)] and fur-
ther increases forecast in RI and nationally, could generate 
added care burden in this healthcare sector, as older adults 
with obesity have a greater likelihood of eventually needing  
nursing home care.19 

Rising obesity may increase the overall rate of functional 
disabilities in the population, producing greater needs for 
long-term services and supports.20-22 More severe obesity 
(Class II/III) can impact functional dependence, increasing 
daily care needs.19 For example, obese residents may require 
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Table 1. Baseline characteristics of residents before (CLC and community 

nursing homes) and during COVID-19. 

SMD: Standardized mean difference (values farther from 0 indicate dissimilar groups, 
and values >0.1 can be interpreted as potentially meaningful differences). NS: Non-sig-
nificant; NA: Not available; ADRD: Alzheimer’s disease-related dementias; MACE: Ma-
jor adverse cardiac events. Class II/III obesity (BMI ≥ 35 kg/m²) *Date cutoff between 
“Pre-COVID” and “During COVID” for the CLC dataset was March 1st, 2020, and 
date cutoff between “Pre-COVID” and “During COVID” for the LTCFocus dataset 
was first Thursday in April of 2020.

VA CLCs Community 
Nursing Homes

Overall 
n (%)

Pre-
COVID*

n (%)

COVID*  
n (%)

RMD/
SMD

Pre-
COVID*

(%)

COVID* 
(%)

Residents 
(n)

208,780 168,783 39,997 

Age, years 
(SD)

71 
(11.9)

70.8 
(12)

72 
(11.3)

0.10 79.1 78.1

Male 200,427 
(96%)

162,225 
(96.1)

38,202 
(95.5)

0.03 39.8 37.0

BMI 27.6 
(7.2)

27.6 
(7.2)

27.7 
(7.2)

0.01 NA NA

Normal: 
BMI 18.5  
to <25 kg/
m²

69,730 
(33.4)

56,601 
(33.5)

13,129 
(32.8)

0.01 NA NA

Overweight
BMI 25  to 
<30 kg/m²

60,866
(29.1)

49,146
(29.1)

11,720
(29.3)

0.004 NA NA

Class I 
Obesity
BMI 30 to 
<35 kg/m²

35,801
(17.1)

28,816
(17.0)

6,985
(17.4)

0.01 NA NA

Class II/III 
Obesity 
BMI ≥ 35 
kg/m²

28,813
13.8

23,217 
(13.7)

5,596 
(13.9)

0.006 26.0 28.4

Race: 
White

149,381 
(71.6%)

121,406 
(71.9%)

27,975 
(69.9%)

0.04 76.1 73.3

Long Stay 
>90 days

58,983 
(28.3%)

4,519 
(26.4%)

14,464 
(36.2%)

0.21 NA NA

Heart 
Failure

54,058 
(25.9%)

42,529 
(25.2%)

11,529 
(28.8%)

0.08 20.1 22.3

Hyper-
tension

172,820 
(82.8%)

138,648 
(82.2%)

34,172 
(85.4%)

0.08 75.0 77.6

ADRD 70,164 
(33.6%)

54,093 
(32.1%)

16,071 
(40.2%)

0.17 51.3 50.1

MACE 76,652 
(36.7%)

60,242 
(35.7%)

16,410 
(41%)

0.10 NA NA

Chronic 
pulmonary 
diseases 

75,009 
(35.9%

60,686 
(36%)

14,323 
(35.8%)

0.003 NA NA

VA CLCs Community 
Nursing Homes

Year Total 
number CLC 

subjects

Obesity 
n (%)

Class II/III 
Obesity
n (%)

Class II/III 
Obesity %

2015 35,266 10,758 (30.5) 4,760 (13.5) 25.9

2016 31,686 9,646 (30.4) 4,250 (13.4) 26.3

2017 31,571 9,741 (30.8) 4,389 (13.9) 26.8

2018 31,960 9,971 (31.2) 4,493 (14.1) 27.4

2019 32,378 10,115 (31.3) 4,528 (14.0) 28.1

2020 19,066 5,820 (30.5) 2,541 (13.3) 28.4

2021 18,290 5,787 (31.6) 2,619 (14.3) N/A

2022 8,563 2,776 (32.4) 1,233 (14.4) N/A

Table 2. Overall obesity (BMI ≥ 30) and Class II/III (BMI ≥ 35) obesity preva-

lence in long-stay long-term care residents 2015–2022 nationally (n (%)).

Obesity (BMI ≥ 30), Class II/III obesity (BMI ≥ 35)

Figure 1. Trends in Class II/III obesity prevalence rates  in long-stay  

nationwide VA CLC residents and nationwide community NH residents 

from 2015 with forecasted Class II/III obesity prevalence rate to 2030 

(dashed lines).

Figure 2. Correlation Plot of Community Living Center and Community 

Nursing Home Class II/ III Obesity Prevalence in 2020 (r=0.53, p=0.0002) 

(Rhode Island and Alaska do not have CLCs and are not included).

27M A Y  2 0 2 3   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  M A Y  I S S U E  W E B P A G E  |  R I M S

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-05.asp
https://www.rimedicalsociety.org


more personal care assistance, often from two or more 
helpers. Residents with Class II/III obesity may need spe-
cial equipment including enhanced designed wheelchairs, 
commodes, lifts, and basic diagnostic tools such as larger 
sphygmomanometer cuffs.23 Obesity can potentially impact 
access to NHs, structural preparedness of NHs to respond to 
the needs of obese residents, and quality care of individuals 
admitted to NHs. 

Obesity, as part of the metabolic syndrome, often presents 
with a constellation of glucose impairment, hypertension, 
and hyperlipidemia. The prevalence of metabolic syndrome 
increases to 42% by age 70.24 This increase is mainly due 
to predisposing conditions including obesity, insulin resis-
tance, inflammation, hypertension, which all increase with 
aging. 25 With aging, metabolic syndrome increasingly con-
tributes to the risk for development of cardiovascular comor-
bidity, functional decline, and mortality. Major clinical 
implications of Class II/III obesity on older adults include 
increased risk of type-2 diabetes, high blood pressure, cardio-
vascular diseases and stroke.7 These conditions help explain 
why NH residents with Class II/III obesity have higher mor-
tality (OR 1.75; 95% CI, 1.10–2.80).26 Unfortunately, the 
metabolic syndrome, obesity and related conditions remain  
understudied for nursing home residents. 

A major strength of this study is the use of two national 
data sources from independent sample populations across 
the US, inferring highly generalizable findings. The CLC 
dataset allows for estimation of pre- and intra-pandemic 
obesity prevalence rates. The historical data permit linear 
regression-based forecasting for future obesity. More accu-
rate and sensitive forecasting models are necessary to bet-
ter understand and prepare for the impact of the worsening  
obesity epidemic in US NH residents.

Limitations
We note four significant limitations. First, LTCFocus does 
not report obesity according to the CDC obesity classifi-
cation. We focused our analyses on Class II/III obesity for 
consistency across systems. Second, as one long-term resi-
dent may appear in several yearly cohorts means we cannot 
interpret changes in incidence as compared with prevalence. 
Third, height is collected less frequently than weight in 
these settings, and this may bias the ascertainment of BMI. 
Finally, our forecasting approach assumes a linear change in 
obesity rates and if rates change non-linearly may be biased, 
and forecasting would also benefit from inclusion of other 
predictors (such as case-mix, age, gender, etc.).  

CONCLUSION

We found that there is an upward trend in the Class II/
III obesity prevalence rate among VA CLC residents and 
nationwide CNH residents. We are forecasting that this 
trend will continue and expect it will impact the care and 
clinical health of NH residents, particularly the group 
with metabolic syndrome. Given structural, functional, 
and medical complexity, and the impact of obesity on NHs 
and NH residents, dynamic health policy changes and their  
implementation into the NH system are needed.
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Disparities in Utilization of Palliative Care  
in Patients Experiencing Homelessness
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JAMES L. RUDOLPH, MD, SM

ABSTRACT 

BACKGROUND:  Patients experiencing homelessness 
have increased disease burden, increased severity of ill-
ness, and increased barriers to accessing care. The provi-
sion of high-quality palliative care is therefore essential 
for this population.

STATE OF HOMELESSNESS:  18 out of every 10,000  
people in the US and 10 out of every 10,000 Rhode Island-
ers (down from 12 in 2010) experience homelessness. 

CONCEPTUAL MODEL:  High-quality palliative care for 
patients experiencing homelessness requires a founda-
tion of patient-provider trust, well-trained interdisciplin-
ary teams, coordinated transitions of care, community 
support, integrated healthcare systems, and comprehen-
sive population and public health measures.

CONCLUSIONS:  Improving access to palliative care for 
those experiencing homelessness requires an interdisci-
plinary approach at all levels from individual providers to 
broader public health policies. A conceptual model root-
ed in patient-provider trust has the potential to address 
high-quality palliative care access disparities for this  
vulnerable population.

KEYWORDS:  homelessness; health services accessibility; 
end-of-life care; social determinants of health   

BACKGROUND 

During the depths of winter every year, a network organized 
by the US Department of Housing and Urban Development 
(HUD) seeks to obtain a census of people experiencing home-
lessness by performing a head count in shelters and commu-
nity settings on a January night.1 The figures are as bleak as 
the temperature – 580,466 people experiencing homelessness 
were counted in 2020.1,2 The number represents 18 of every 
10,000 people in the US and is increasing, while in Rhode 
Island 10 out of every 10,000 people were experiencing  
homelessness.1-4

Individuals experiencing homelessness have unique 
health needs that are intertwined with lack of housing. They 
experience higher rates of mental health issues, diabetes, 
substance use disorder, heart disease, HIV/AIDs, and over-
all mortality when compared to the general population.5-8 

People experiencing homelessness often present to health-
care later in their disease courses with more severe illness, 
unpredictable outcomes, and complex care needs.9 Barriers 
to healthcare in populations experiencing homelessness are 
similar to barriers to other services including cost, not know-
ing locations to access care, decreased access to transpor-
tation, and lack of legal identification.10-12 Illnesses leading 
to unemployment and higher healthcare costs additionally 
limit access to care.5 Even for patients experiencing home-
lessness that had employment in the previous year, the abil-
ity to receive care was limited by access to health insurance. 
This is the result of multiple factors, including the priority 
of employment over insurance and Medicaid restrictions.13 
Due to increased disease prevalence, delayed access to care, 
increased mortality, and increased severity of illness, peo-
ple experiencing homelessness may benefit from increased 
access to palliative care (PC), which is specialized medical 
care for people with serious or life-limiting illness which 
focuses on the needs of the patient by providing relief of 
symptoms, stress, and improving quality of life for patients 
using a interdisciplinary team of providers.14 

PC provides high-quality, goal-concordant care to allevi-
ate suffering by improving quality of life15-18 and has been 
shown to decrease mortality in serious illnesses,19 including 
cancer.20 PC services can follow patients through the trajec-
tory of serious illness, are often available in inpatient and 
outpatient contexts, and are comprised of interdisciplinary 
teams.15-20 Providing equitable access to PC is a challenge in 
many populations, including those experiencing homeless-
ness.15-18 Barriers to PC services for this population include 
poor understanding of one’s health, limited family support, 
competing medical priorities, and stigma associated with 
both PC and homelessness.9,21,22 PC also depends on a stable 
home and social support model for care, posing additional 
barriers for those who are experiencing homelessness.23 
Improving utilization of high-quality PC could significantly 
impact the overall health and quality of life for those facing 
specific barriers to care6,9,13 and increased disease prevalence 
and severity5-8 due to homelessness. As stated prior, high- 
quality palliative care broaches not only medical care but 
also societal issues and thus is uniquely primed to improve 
the lives of  those with homelessness. Thoughtful and inten-
tional planning and actions are important when confronting 
an issue like homelessness on this scale, and so we believe 
a conceptual model of how to better provide PC to those 
experiencing homelessness is needed. 
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STATE OF HOMELESSNESS IN RI
The US Interagency Council on Homelessness reports that 
1,104 people were experiencing homelessness in Rhode 
Island in 2020,3,4 10 out of every 10,000 people, compared to 
the national 18 per 10,000.1,3,4 In surrounding states, Massa-
chusetts had a prevalence of 26 per 10,000 people and Con-
necticut 8 per 10,000 people.3,4 In 2010, 12 in 10,000 Rhode 
Islanders were experiencing homelessness.24,25 During the 
2020 census, Rhode Island was also shown to have a poverty 
rate of 10.6% and 4.8% of the population under 65 did not 
have health insurance.4 We must continue to work towards 
the goal of eliminating homelessness and its effects on our 
neighbors and patients. 

Prominent community organizations working to address 
homelessness include the Rhode Island Coalition to End 
Homelessness and Crossroads Rhode Island. There are 
also many community-based organizations that function 
on a regional level within the state and provide important 
services to those experiencing homelessness. The Rhode 
Island Coalition to End Homelessness estimates that as of 
March 31, 2022 there are 896 Rhode Islanders living in shel-
ters, 277 living out of doors, and 141 families waiting for a 
shelter.26 These community organizations work to identify 
those experiencing homelessness, connect people to shelters 
and social services, and raise awareness about the issue of 
homelessness.27 

The Veterans Affairs Medical Center in Providence is 
involved in the identification and reduction of home-
lessness in the Veteran community. The VA system uses 
specific medical coding to identify those at risk for home-
lessness and those currently experiencing homelessness to 
facilitate interdisciplinary approaches to providing housing 
and increased access to care.28 Because of these coordinated 
approaches, Veteran homelessness fell almost 50% from 
2009 to 2020,1 suggesting that identification and an interdis-
ciplinary approach can be effective at reducing homelessness. 

CONCEPTUAL MODEL FOR IMPROVING  
UTILIZATION OF PALLIATIVE CARE IN  
PATIENTS EXPERIENCING HOMELESSNESS

In this review, we propose a framework for communities 
seeking to address these disparities in access to high-quality 
palliative care. The authors performed a literature review 
looking at PC in the setting of homelessness both in the US 
and Canada. While much qualitative data, and some quan-
titative data, was available we recognized that a framework 
for how to approach the care of homeless people did not exist 
and could be created to help better serve this population  
with unique needs.

Palliative care as a foundation of patient-provider trust     
This conceptual model is based on a strong foundation of 
patient-provider trust, which is a facilitator to compassionate 

and dignity-focused care.12,29 Building trust between patients 
and providers is important to increase access to care, engen-
der honest communication, and encourage repeat encoun-
ters. Construction and maintenance of this trust is hardly 
formulaic or specific to palliative care, but is key in the field 
of palliative care as it focuses on sensitive and very personal 
psychosocial issues on top of medical issues, and thus our 
model seeks to denote some of the most important elements 
required for success in building these relationships.

Multimodal training and education
Given the unique factors and societal stigma faced by people 
with housing instability, working with patients experienc-
ing housing instability requires knowledge of and sensitiv-
ity to the specific stressors they face. Multimodal provider 
education – such as patient-first language, open-ended inter-
viewing rooted in curiosity, and consideration of personal 
and professional biases (explicit and implicit) toward home-
less individuals – can help foster mutual respect and identify 
patient-specific goals.11,21 Special skills may be required for 
nuanced conversations about goal-concordant care with peo-
ple experiencing homelessness, particularly when consider-
ing the increased barriers to care (i.e., financial stressors, 
food insecurity, inadequate medication storage options, etc.).

Interdisciplinary teams
Teams composed of members from several disciplines work-
ing together are an important foundation of all healthcare 
areas, but especially important in PC when trying to sup-
port patients in all facets of the illness process.30 We like-
wise acknowledge that caring for patients with housing 
instability is beyond the scope of any single profession. 
Therefore, we cannot overstate the importance of interdis-
ciplinary approaches in serving this population. Efforts to 
mitigate the impacts of homelessness can follow a collective 
impact model, which utilizes a centralized infrastructure, 
a dedicated staff, continuous communication, and a shared 
agenda.30 In such a model, healthcare teams must partner 
with shelter staff, public works departments, and social ser-
vices (among others) to provide appropriate support.30 Just 
as delivering high-quality palliative care relies on an inter-
disciplinary disciplinary team (including physicians, nurses, 
nurse assistants, chaplains, social workers, and volunteers), 
cultivating patient trust is the responsibility of all clinical 
and non-clinical providers within any given system.

Continuity of care and coordinated transitions
Patients experiencing homelessness have high rates of acute 
care (inpatient hospitalization, emergency department) 
utilization, which may be exacerbated by poor transitions 
in care.31 This is particularly important when considering 
a hospital discharge, as patients experiencing homeless-
ness may have unique barriers to discharge. In 2021, Grey-
sen et al demonstrated that 27% of people experiencing 
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homelessness were discharged at night (after shelters have 
closed) and 11% reported sleeping outside on the first night 
after discharge.31 People experiencing homelessness face 
competing priorities and unique hardships, such as limited 
resources, living within inflexible structures (e.g., shelters), 
inconsistent living spaces, and the time-intensive task of 
seeking adequate nourishment and shelter.21 Thus, distinct 
and familiar patterns of follow-up - paired with additional 
attention during points of transition - is key in sustaining 
trusting relationships.       

PC treats and interacts with patients as they require and 
move between various levels of care including care based at 
home, in hospitals, and in nursing homes. In this way PC is 
uniquely positioned to improve transitions for those experi-
encing homelessness. Possible interventions include discus-
sions about housing and transportation as health issues, and 
communication with shelters as collaborators in discharge 
planning.31     

Community infrastructure and support
Beyond optimization of trust and safe transitions within 
the healthcare system, involvement of existing communi-
ty-based infrastructures and support systems can bolster 
individual patient success. Key examples may include com-
munity-based programs focused on securing stable housing 
for vulnerable individuals, especially as patient environ-
ments can directly impact the delivery and continuity of 
health care services.9,21 Furthermore, community health 
workers with lived experience of homelessness can provide 
vital insight into how to most effectively create support 
systems for a given community. As our model approaches a 
goal of increased access to high-quality palliative care, other 
systems working in parallel towards distinct goals may pres-
ent opportunities to concert efforts towards the unified goal 
of increased population health. We believe it is important 
to identify these groups and resources in the community 
and have PC interdisciplinary teams partner with them to 
increase access to services and care in both directions.

Integration with healthcare systems
In line with interdisciplinary and community partnership, 
the WHO advocates for implementing an integrated care 
model, defined as “an approach to strengthen people-cen-
tered health systems through the promotion of the compre-
hensive delivery of quality services across the life-course, 
designed according to the multidimensional needs of the 
population and the individual and delivered by a coordinated 
multidisciplinary team of providers working across settings 
and levels of care. It should be effectively managed to ensure 
optimal outcomes and the appropriate use of resources based 
on the best available evidence, with feedback loops to con-
tinuously improve performance and to tackle upstream 
causes of ill health and to promote well-being through inter-
sectoral and multisectoral actions.”32 Integrated care models 

strive to provide patients a single, coordinated plan of care, 
which can positively contribute to health related quality of 
life.32 Additionally, integrating care can improve outcomes 
in healthcare delivery with increased timeliness and com-
munication, cost savings, and overall patient satisfaction.33 
It is important to note that integrated care models are not 
sufficient to quell healthcare disparities, as “integration is 
likely to enhance already well-established systems rather 
than fundamentally changing the outcomes of care.”33 Fur-
thermore, marginalized groups were often last to see these 
benefits with disparities in care well documented based on 
race or socioeconomic status – to name a few – where Cau-
casians or well-off individuals receive more frequent PC.19,33

Population and public-health measures
As above, interventions to improve access to PC for people 
experiencing homelessness must extend beyond the health-
care system. Since homelessness has such broad impacts, it 
should be managed as both a medical and a social issue.34 
Population- and public health-level interventions that can 
improve access include efforts to eliminate homelessness, 
ensure adequate insurance coverage, and eliminate institu-
tional and structural racism. Rapid Re-housing35 and Hous-
ing First initiatives36 prioritize rent subsidies and expedited 
housing searches to help people obtain stable housing as 
soon as possible. These approaches have been shown to 
reduce homelessness, improve food insecurity, and improve 
overall well-being.36 These interventions are also cost effec-
tive.36 As a significant amount of palliative care, including 
hospice, is provided in the home, the lack of stable hous-
ing becomes a crucial barrier to appropriate PC, thus these 
efforts to provide housing become even more critical. 

Furthermore, efforts to improve access to healthcare over-
all can improve PC access. Issues of access may include 
difficulties with transportation, prohibitive cost of care, 
and challenges with accessing, storing, and administering 
medications, including analgesics.21 In fact, an aim of the 
United Nations’ 2030 Agenda for Sustainable Develop-
ment is to “achieve universal health coverage, including... 
access to quality, essential healthcare services.”37 Changes 
to the payor structure that acknowledge and accommodate 
for healthcare disparities, such as comprehensive univer-
sal health insurance, are both in line with global and local 
efforts to improve healthcare access.

It is also important to note that racial disparities to 
quality PC exist independent of insurance status.16 This is 
especially concerning as non-Hispanic Black and Hispanic 
populations are vastly overrepresented in the population 
experiencing homelessness (lifetime incidence of 16.8% and 
8.1%, respectively, compared with 4.8% for White people).38 
These race-based differences are perpetuated by lasting 
impacts of institutional racism, including historic redlin-
ing policies and current discriminatory lending practices, 
which increases risk for homelessness.39 While it is beyond 
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the scope of this review to describe the impacts of structural  
racism on healthcare, it is clear that BIPOC (Black, Indige-
nous, and People of Color) experiencing homelessness repre-
sent a group with an even greater need for targeted advocacy 
and support. To truly address this healthcare disparity, we 
must address and eliminate structural racism. 

CONCLUSIONS

Patients experiencing homelessness represent a population 
who could benefit from high- quality PC services to alleviate 
suffering and improve quality of life. While our review is not 
exhaustive or representative of the efforts at multiple levels 
that communities take to support their vulnerable popula-
tions, it is evident that there are many barriers to receiving 
PC for patients experiencing homelessness. Efforts should 
be made on an individual level to cultivate patient-provider 
trust, on an institutional level to minimize bias and improve 
interdisciplinary partnerships, on a community level to 
improve stability and support, and on a population level to 
implement public health interventions to minimize home-
lessness and its impacts. Comprehensive, holistic interven-
tions could improve utilization of high-quality PC services 
for  patients experiencing housing insecurity.
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Feasibility of Light and Music Therapy in the Elderly  
for the Prevention of Hospital-Associated Delirium
SARAH KEENE, MD, PhD; ARVIND BALASUNDARAM, BA; LAUREN CAMERON-COMASCO, MD; RONNY OTERO, MD

ABSTRACT 
Hospital-associated delirium is common in older adults, 
especially those with dementia, and is associated with 
high morbidity and mortality. We performed a feasibility 
study in the emergency department (ED) to examine the 
effect of light and/or music on the incidence of hospital- 
associated delirium.
  Patients aged ≥ 65 who presented to the ED and tested 
positive for cognitive impairment were enrolled in the 
study (n = 133). Patients were randomized to one of four 
treatment arms: music, light, music and light, and usual 
care. They received the intervention during their ED stay. 
In the control group, 7/32 patients developed delirium, 
while in the music-only group, 2/33 patients developed 
delirium (RR 0.27, 95% CI 0.06–1.23), and in the light-on-
ly group (RR 0.41, 95% CI 0.12–1.46), 3/33 patients devel-
oped delirium. In the music + light group, 8/35 patients 
developed delirium (RR 1.04, 95% CI 0.42–-2.55).
   Providing music therapy and bright light therapy to ED 
patients was shown to be feasible. Although this small 
pilot study did not reach statistical significance, there 
was a trend towards less delirium in the music-only and 
light-only groups. This study lays the groundwork for fu-
ture investigation into the efficacy of these interventions.

KEYWORDS:  emergency department; geriatrics; delirium; 
dementia; quality improvement    

INTRODUCTION

Delirium is a significant cause of morbidity, resulting in 
functional decline among hospital patients, especially older 
adults with dementia.1-5 Delirium in older adults is inde-
pendently associated with longer hospital length of stay,5,6 
increased mortality,4,6,7 and increased rates of cognitive 
decline.8

Two non-pharmacologic interventions that have been tri-
aled in delirium prevention are music therapy and light ther-
apy. These studies have shown mixed results, with a trend 
toward positive outcomes.9-16 However, few studies have 
explicitly looked at preventing hospital-associated delirium 
through interventions in the ED, and none have examined 
music or light therapy in the ED setting. Here, we present 

a pilot study investigating whether music and/or full-spec-
trum light provided in the ED would reduce the incidence 
of delirium within the first 24 hours of hospital admission.

METHODS

Setting
This was a pilot randomized controlled trial from August 
2021 through December 2021 in an academic ED, Beaumont 
Hospital, Royal Oak, Michigan.

Recruitment
Patients were eligible for inclusion if they were 65 or older, 
were assigned an Estimated Severity Index (ESI) of 2-5 at tri-
age and could either consent or have a legally authorized 
representative available to consent for them. The hours of 
enrollment and intervention were 10 am to 6 pm, Monday 
through Friday. Patients were excluded from the study if they 
were on isolation precautions due to suspected SARS-CoV-2 
infection, legally deaf, intoxicated, or presented with a psy-
chiatric chief complaint. Although patients discharged from 
the ED were ultimately excluded from the study, expected 
disposition was not considered an enrollment criterion.

Patients who consented underwent a cognitive assessment 
with the Short Blessed Test17 (SBT). Those who tested posi-
tive for potential cognitive impairment (SBT score >4) were 
enrolled in the trial. Enrolled patients were randomized to 
one of the four trial arms using the MinimPy software in a 
1:1:1:1 allocation ratio.18 The hospital’s Institutional Review 
Board approved this study.

Intervention
Patients were enrolled in one of four groups: 1) music; 2) 
light; 3) music and light; 4) usual care. Upon enrollment, all 
enrolled patients were screened for delirium by the Confu-
sion Assessment Method19 (CAM) by the research assistant.

Music was provided with a wireless speaker that was 
placed on a table next to the patient’s bed. Music was stored 
on a memory card compatible with the available wire-
less speaker. Two playlists were available: one containing 
classical music and one containing non-vocal jazz music. 
Patients were allowed to choose which playlist they were 
given; the classical playlist was chosen if they could not 
choose or expressed no preference. Playlists were chosen to 
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standardize the music intervention across participants. Each 
playlist was approximately 2 hours in length and repeated 
until turned off. The average length of time of the interven-
tion was four hours. Similarly, Light therapy was provided 
by a full-spectrum lightbox set up on a table next to the 
patient’s bed. Lightboxes were designed to mimic natural 
light with a color temperature of 6,500K. Brightness was set 
to 5,000 lux. All interventions were discontinued when the 
patient left the ED.

All patients received standard medical care provided by 
the ED physician and subsequent hospital staff after admis-
sion. Neither patients nor ED staff were blinded to the 
patient’s treatment arm; however, hospital staff taking care 
of the patients on the inpatient floors after admission were 
blinded to the intervention. An additional CAM screen was 
performed by the inpatient nurse upon each patient’s arrival 
to their inpatient floor.

Evaluation
The age, sex, presentation date and time, and ESI were col-
lected prospectively for all patients screened for inclusion. 
For those who met inclusion criteria and consented, the 
following items were collected prospectively: their medical 
record number, the SBT result, the CAM result, and the start 
time of the intervention. Enrolled patients were subjected 
to a retrospective chart review to collect the following data: 
race, insurance payor, point of origin, past medical history, 
disposition, admission diagnosis, acute care unit to which the 
patient was admitted, and the level of care under which the 
patient was admitted. To determine the incidence 
of delirium, data was collected on the result of the 
initial inpatient CAM, as well as the use of medica-
tion, physical restraints, video or human monitor-
ing, or activation of the hospital’s Rapid Response 
Team (RRT) for reasons of “delirium”, “agitation”, 
“mental status change”, or “encephalopathy”.

Outcome
A multi-modal definition of delirium was employed 
to accurately capture all patients who experienced 
delirium within the first 24 hours of admission. A 
diagnosis of in-hospital delirium was made if the 
patient required benzodiazepine or antipsychotic 
use, physical restraints, video or human monitor-
ing, or RRT activation for the reasons listed above 
within the first 24 hours, had a positive CAM upon 
arrival to the floor after a negative CAM in the ED, 
or had a diagnosis made of “delirium”, “altered men-
tal status”, or “metabolic encephalopathy” added to 
their chart within the first 24 hours of admission. 
Patients were excluded from analysis if they were 
discharged from the ED or if they tested positive for 
delirium while in the ED based on the initial CAM 
obtained upon enrollment in the study.

STATISTICAL ANALYSIS
Descriptive statistics (mean, median, proportion, standard 
deviation) were calculated for all patient characteristics. The 
admission diagnosis category was determined by mapping 
the ICD-10 code used for the admission diagnosis to one of 
the delineated domains. Modified Charlson Comorbidity 
Index20,21 (CCI) scores were calculated by assigning past med-
ical history diagnoses as abstracted from the chart to each 
domain comprising the CCI. Estimated Severity Index (ESI) 
scores were assigned at ED triage. 

Medians were compared using the Kruskal-Wallis H test 
with Bonferroni adjustment for multiple groups. Differences 
in proportions among patient characteristics and differences 
in the incidence of delirium between groups were compared 
using Fisher’s Exact Test. Significance was calculated as α 
= 0.05. All statistical analyses were performed in STATA.22

RESULTS
Recruitment and patient characteristics
We screened 1,421 patients for study eligibility between 
August 2021 and December 2021. Of these, 593 were eligi-
ble to participate, and 202 consented to the study. Of those 
who consented, 51 patients demonstrated normal cognition 
by the Short Blessed Test (SBT) and were eliminated from 
the study. The remaining 151 patients were randomized to 
one of four treatment arms. Allocation and participant flow 
can be seen in the CONSORT diagram (See Figure 1).

Figure 1. CONSORT diagram showing patient flow through the study 
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patients who requested that the intervention be stopped 
were dropped from the study, the differences remained 
not significant (p=0.460).

Pairwise comparisons also did not show significance; 
however, the trend was toward a benefit from the inter-
vention in the Music and Light groups. The relative risk 
of developing delirium in the Music group compared 
with the control group was 0.27 (95% CI 0.06–1.23), the 
relative risk for the Light group compared to the con-
trol group was 0.41 (95% CI 0.12–1.46), and the relative 
risk for the Music + Light group compared to the control 
group was 1.04 (95% CI 0.42–2.55).

Completion rates and participant adherence
A small number of patients who were randomized to 
receive music and/or light therapy requested that the 
intervention be stopped before leaving the Emergency 
Department. Four patients requested the intervention 
be discontinued in the Music group, 11 in the light 
group, and 7 in the Music + Light group. Of the latter, 
five patients requested that only the light be stopped, 
and two patients requested that both the light and the 
music be stopped. The patients’ primary reason for 
requesting that the intervention be stopped is that the 
light therapy was too bright, followed by finding the 
light and/or music was distracting when they wished to 
do something else, like sleep or read. We found that if 
the room light was kept on when patients were receiv-
ing light therapy, they found the light treatment more 
tolerable. There were no incidences of ED providers 
requesting the intervention be discontinued. Using an 
intent-to-treat analysis that includes those patients who 
chose to discontinue the therapy, the mean duration of 
the intervention was 7.16 h and the median duration 
was 4.94 h.

DISCUSSION

Our data indicate that providing full-spectrum light and 
music therapy to older adult patients in the ED is fea-
sible and can be incorporated into routine ED care. The 
intervention was received positively by ED staff and the 

majority of patients. Of those patients who did not qualify 
for the intervention, the most common reason was that the 
patient was on isolation precautions due to suspected SARS-
CoV-2 infection. As the COVID-19 pandemic eases, this 
should cease to be a significant factor in adopting interven-
tions such as these. Alternatively, a strict sanitation regime 
could be adopted that would allow equipment to be used 
for multiple patients sequentially without concern for their 
infectious status.

The primary difficulty we encountered was patients either 
declining enrollment or requesting that the intervention be 
stopped because they found the intervention to interfere 

Table 1. Characteristics and Outcomes of Patients Enrolled in the Pilot Study

Music 
(n=33)

Light 
(n=33)

Music 
+ Light 
(n=35)

Control 
(n=32)

p 
value

Age, median (IQR) 84 (11) 83 (8) 83 (13) 84 (12) 0.96

Female, n (%) 17 (51.5) 20 (60.6) 23 (65.7) 22 (68.8) 0.52

Race 0.98

White 24 (72.7) 24 (72.8) 26 (74.3) 25 (78.1)

Black 9 (27.3) 9 (27.3) 8 (22.8) 7 (21.9)

Asian 1 (2.9)

Charlson Comorbidity Index 0.75

≤4 18 (54.6) 17 (51.5) 20 (57.1) 14 (43.8)

>4 15 (45.5) 16 (48.5) 15 (42.8) 18 (56.3)

Estimated Severity Index 0.39

2 17 (51.5) 14 (42.4) 21 (60.0) 21 (65.6)

3 15 (45.4) 16 (48.4) 13 (37.1) 11 (34.4)

Point of Origin >0.99

Extended Care 
Facility or Clinic

4 (12.1) 5 (15.2) 5 (14.3) 4 (12.5)

Home 29 (87.9) 28 (84.9) 30 (85.7) 28 (87.5)

Medicare 
Insurance

27 (81.82) 29 (87.9) 28 (80.0) 28 (87.5) 0.78

Admission Diagnosis Domain 0.037

Cardiac 10 (30.3) 3 (9.1) 5 (14.3) 4 (12.5)

Gastrointestinal 3 (9.09) 2 (6.1) 3 (8.6) 1 (3.1)

Respiratory 4 (12.1) 4 (12.2) 2 (5.7) 8 (25.0)

Genitourinary 5 (15.2) 1 (3.0) 2 (5.7) 4 (12.5)

Neurologic 2 (6.3)

Other 11 (33.3) 23 (69.7) 23 (65.7) 13 (40).6

Level of Care 0.13

General Medical 30 (90.9) 30 (90.9) 27 (77.1) 30 (93.8)

Progressive Care 2 (6.1) 3 (9.1) 8 (22.9) 2 (6.2)

Intensive Care 1 (3.1)

Short Blessed Test 
Score, median 
(IQR)

13 (13) 12 (12) 8 (13) 13 (11) 0.41

IQR: interquartile range; n: number; %: percent.

Patient characteristics are shown in Table 1. Patients were 
predominantly female, White, and presented from home. 
Baseline health as measured by the Charlson Comorbidity 
Index was similar across groups.

Primary objective
We performed an intent-to-treat analysis on the incidence 
of delirium within 24 hours in each group. Two patients in 
the Music group became delirious within 24 hours; three 
became delirious in the Light group, eight in the Music 
+ Light group, and seven in the Control group. These dif-
ferences were not statistically significant (p=0.125). When 
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with how they wished to occupy themselves while wait-
ing for their work up to be complete. Of these, the most 
common reasons were that they wanted to watch television 
and therefore were uninterested in music, or they found the 
light too bright, especially if they wished to sleep. We also 
found that the majority of the complaints about the bright-
ness of the light were among those patients for whom the 
room lights were turned off. When room lights were left on, 
very few patients requested that the lights be turned off. The 
primary benefit of providing full-spectrum light is not pro-
viding light in general, but providing wavelengths of light 
that trigger an appropriate circadian response,23,24 leaving the 
room light on is a simple way to improve compliance with 
the provided light therapy.

This small pilot study was designed to test feasibil-
ity rather than produce robust results. Consequently, it is 
unsurprising that none of the results reached statistical sig-
nificance. However, there was a definite trend toward a pos-
itive impact in the Music and the Light arms. We plan to 
investigate further the potential of these interventions in a 
full-scale study in the future.

Limitations
Music therapy may be more challenging to implement in 
patient care areas divided by curtains or in a hallway, which 
can be mitigated by providing headphones. Additionally, our 
method of diagnosing hospital-associated delirium by retro-
spective chart review may have missed some cases of delir-
ium, as the hypoactive subset of delirium does not usually 
prompt pharmacologic intervention or restraints.

CONCLUSION

We found that providing music players and lightboxes 
to older adults in the ED was feasible, and the reactions by 
patients and providers were generally positive. Although the 
results were not statistically significant, there was a trend 
towards a positive result in the Music and Light groups, indi-
cating that these practical, low-cost interventions can have 
an outsized effect on lowering the burden of morbidity and 
mortality associated with delirium.
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