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Abstract

The combined impacts of population aging and longer life expectancies contribute to a surge in the number of
older adults with physical and cognitive impairment. More than 12 million people (about 6.7 million are elderly aged
over 65 years) in the U.S. need long-term care services and supports (LTSS) and this number is projected to be over
27 million by 2050. LTSS refers to a broad range of services to provide assistance over prolonged period of time due
to physical or mental disability. People generally receive LTSS in a variety of settings- informally from friends and
family or formal home and community based care or institutional care (such as nursing home). A major challenge
facing the country is how best to meet the growing needs for LTSS in most homelike- setting and least institutional
setting and to achieve best possible health outcomes. To address this challenge the evaluation of relative
effectiveness of the use of informal and formal LTSS on care recipients’ physical, emotional and mental health
outcomes is imperative. The goals of this brief review are 1) to investigate existing evidence on the benefits of the
use of informal and formal LTSS on the older adults’ physical and mental health outcomes and 2) potential areas for
future research on empirical evidence of the effectiveness of the use of informal and formal LTSS influencing care
recipients’ health outcomes.
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Introduction
By 2050, one-fifth of the total U.S. population will be 65 years or

older and the number of people aged 85 years or older will also grow
faster over the next few decades [1]. This rising growth in the elderly
population will lead to a surge in the number of elderly with physical
and cognitive impairment. Physical and cognitive limitations are likely
to restrict the elderly’s ability to perform daily living activities
independently in home or community-based settings. If the prevalence
of cognitive impairment or loss of functional abilities continues to
increase, the number of elderly in need for long-term care and support
services (LTSS) will sharply increase in coming decades. More than 12
million people (about 6.7 million are elderly aged over 65 years) in the
U.S. need LTSS and this number is projected to be over 27 million by
2050 [2]. LTSS includes a broad range of care and support services for
persons who need assistance because of chronic illnesses, physical or
mental disability. In general, LTSS consists of personal assistance with
activities of daily living (ADLs) or instrumental activities of daily living
(IADLs).

While Medicare, the federal program covers most of the acute
medical care for the elderly and disabled, it only tangentially covers
LTSS. Medicaid is the only public health program that covers LTSS, but
it is a safety-net program that offers coverage to only people with
limited financial resources. Therefore, the majority of the LTSS needs
remain uninsured and most elderly who need LTSS rely on unpaid
help from friends or family members. People receive assistance for
LTSS in a variety of settings. About 80% of people receiving such care
live in a community setting and the rest 20% obtain care in the
institutions (such as nursing homes). Family caregivers (family

members and friends, generally unpaid) are the first line of assistance
for most people with LTSS needs those who live in the community.
About two out of three of older people who receive LTSS at home
receive care exclusively from family members and more than a third of
these people have substantial care needs. Approximately 40 million
family caregivers offered unpaid care to adults with LTSS needs in 2013
and the estimated economic value of such care was $470 billion [3].
Elderly those who live in the community may also receive “in-home
care” such as home health aides as well as in the community-based
residencies (assisted living facilities, private homes) that offer LTSS. In
contrast, elderly with severe functional or cognitive limitations who
require around-the-clock assistance often live in institutional settings
such as nursing homes, residential care facilities. Over the last two
decades the growth in assisted living has been associated with a
dramatic decline in nursing home use and the market for nursing
home care by the elderly [4]. The national mean occupancy rates
declined from 93% in 1977 to 83% in 2003 [5,6]. Although it is difficult
to have precise estimates for assisted living facilities, one study has
estimated that nationwide approximately, there were 11,276 assisted
living facilities with 839,746 units in 2007 [7] while approximately
16,100 nursing home facilities with 1.7 million beds in 2004 [8].
Therefore, it is clear that elderly those who need complex array of LTSS
receive care from informal as well as formal sources (home health,
assisted living or nursing home care).

A major challenge facing the country is how best (i.e. find a balance
between informal and formal LTSS) to meet the growing needs for
LTSS in most homelike- setting and least institutional setting and
achieve best possible health outcomes. To address this challenge the
evaluation of relative effectiveness of the use of informal and formal
LTSS on care recipients’ physical, emotional and mental health
outcomes is imperative. A key to producing insights into the balance
between the use of informal and formal care would depend on
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understanding how these two types of care benefit patients’ physical
and mental health outcomes. Any potential public health policy that
aims to address the growing needs for LTSS and to estimate
consequences of any such policy change on health outcomes requires a
causal analysis of the relationship between different types of LTSS use
and health outcomes. This is because causal inference is implicitly or
explicitly embedded in any public health policy formulation which
must be addressed while using observational data [9]. Without this
evaluation, informed public policy formulation relating to the optimal
use of both types of LTSS achieving positive health outcomes will be
unclear. The goals of this brief review article are 1) to investigate
existing evidence on the benefits of the use of informal and formal
LTSS on the older adults’ physical and mental health outcomes and 2)
potential areas for future research on empirical evidence of the
effectiveness of the use of informal and formal LTSS influencing care
recipients’ health outcomes.

LTSS Use and Outcomes: Current Evidence
The literature linking the LTSS use and care recipients’ health

outcomes is sparse and limited. Existing research predominantly
focuses on how providing unpaid (or in combination of both unpaid
and paid care) LTSS care impact caregivers’ health and wellbeing and
potential interventions to improve health outcomes for caregivers. This
literature includes older adults with or without cognitive impairments
who need LTSS for their daily living within the community setting. For
example, a great deal of research has shown that caregiving for
individuals with dementia can negatively impact caregivers’ outcomes
such as burden, distress, physical morbidity and mortality [10-13].
Studies also found both positive and negative impacts on caregiving on
caregivers physical and mental health outcomes [14,15]. Furthermore,
given the expansion of home and community-based services (HCBS)
during the past two decades many demonstration studies examined
psychosocial outcomes such as life satisfaction, social activity, social
interaction of information caregivers under HCBS [16]. Another study
reported the positive effects of adult day care services, a low-cost care
management intervention on caregiver well-being and quality of life
using a quasi-experimental design [17].

The impact of informal caregiving on the labor market outcomes of
primary caregivers is another area that has received attention in
caregiving literature. Although this evidence is pervasive and wide-
ranging, lost earnings, changes in job schedule due to caregiving
responsibilities are the most commonly stated outcomes found in the
literature. For example, negative association between informal care and
employment is supported by the theory of opportunity costs [18,19],
other studies refute the possible association between caregiving and
caregivers’ labor market outcomes [20]. The endogeneity of the choice
of informal care makes the association between caregiving and
employment outcomes particularly difficult. However, the availability
of longitudinal data and sophisticated statistical models enable
researchers to establish causal relationship between caregiving and
labor market outcomes. But an important point here to note that the
impacts of informal caregiving are being examined from a caregiver’s
perspective not patients who receive the care.

Although the primary motivation for using different types of LTSS
is centered solely on the costs, it is important to know how informal
and different types of formal LTSS impact patients’ physical and
mental health outcomes for appropriate policy purposes. Increasing
prevalence of ADRD combined with longer life expectancies; strained
federal budgets have led policy makers to advocate for increased

supply of informal care from friends and family members. But the
supply of informal care will be restricted in light of demographic
transition, changes in family structure. Recent research offers limited
evidence on possible interdependencies between informal and formal
LTSS and patient characteristics that impact longitudinal changes in
LTSS use [21,14]. However, this evidence does not suggest relative
effectiveness of two types of LTSS on physical and menal health
outcomes of care recipients. More importantly, without the knowledge
of how these two types of LTSS impact patients’ health, any successful
public policy encouraging informal care for lowering costs of LTSS will
not be effective in improving patients’ health outcomes. Specifically,
relative impacts of the use of informal and various formal LTSS on
patients’ physical and mental health outcomes, social engagement or
life satisfaction are some of the important measures that need to be
thoroughly investigated to establish evidence on potential benefits of
different types of LTSS from patients perspectives.

One recent review of literature compares the relative effects of home
and community based services (through paid assistance) and nursing
home services on the outcome trajectories of older adults received
formal LTSS [22]. This study has found that older adults served in
nursing home or assisted living facilities did not differ in physical
function, cognition, mental health, and mortality outcomes. Although
evidence was mixed, this type of study can address concerns of many
state governments where policy makers have increasingly prioritized
home and community based services over the institutional nursing
home care to restrain LTSS costs. However, this line of research does
not address the relative impacts of unpaid care and different types of
paid LTSS on the outcome trajectories of care recipients to assess the
potential benefits from policies encouraging or supporting family
based informal care.

Future research on effectiveness of informal and formal LTSS
and care recipients’ outcomes
The first step to investigate how different types of LTSS impact

patients’ outcomes is to identify a set of physical, mental and emotional
health measures that capture overall health and well-being of care
recipients. However, investigating this research question largely
depends on data availability that researchers can utilize in
retrospective study designs or ability to link multiple observational
datasets to estimate the effects different types of LTSS on care
recipients’ health outcomes. The list of relevant outcome measures,
family structure and availability of informal care, change in formal care
market characteristics and potential data availability for future
research on this topic are discussed below.

Outcome measures
Health and healthcare utilization measures are typically selected

because of likely responsiveness to the skills, training and resources
available to care providers. The economic reason in favor of home
based care is largely based on consumer preference that individuals
prefer to receive LTSS in the most homelike setting and least
institutional setting. Outcomes of interest include measures of physical
and mental health, social engagement, emotional health including life
satisfaction, and self-efficacy. Figure 1 describes the trajectory of
outcome measures that will be important to investigate the
comparative effectiveness of informal and formal LTSS on physical and
mental health status for older adults.
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Figure 1: The trajectory of outcome measures (HCBS: Home and
Community-based Services).

Physical health: Some important measures of physical health status
can include progression of functional disability (new onset or
progression of ADLs, IADLs, walking several blocks, or across room,
several flights of stairs etc.), self-assessed health (for people with
cognitive impairment, proxy or caregiver reported health status),
mortality coexistence of multimorbidity (measured by the number of
chronic conditions).

Mental health: The Center for Epidemiologic Studies Depression
Scale (CES-D) is the most widely used self-report measure of
depressive symptoms that can be used to examine mental health status
[23]. Literature has suggested the appropriate cut-off points acceptable
for defining clinical depression in the general population, especially
older adults [24]. In addition to the CES-D score, other potential
measures that may include physical manifestation of possible
depression such as difficulty in falling sleep, sleep disturbance can also
be used as measures of mental health status.

Social engagement: Social engagement refers to the social
connection and participation in social activities. Social engagement
and its relationship to formal LTSS provision, especially in assisted
living facilities, have been shown to be positive [25]. Social engagement
can be assessed with measures of social activity frequency, size of social
networks and perceived social support [26]. For example, frequency of
social activity can be assessed by how often a person is engaged in
common types of activities such as attending the church, community
volunteer activities, social visits with friends/relatives etc. during a
specified period of time. A composite measure of social engagement
index can also be constructed including different dimensions of social
engagement [27].

Emotional health: Subjective well-being measure has gained
popularity as relevant outcome measures in health economics and
outcome research studies because its connection with the utility
maximization concept which is a central idea of economics. Subjective
well-being can be assessed by life satisfaction, happiness such as
Diener’s measures of life satisfaction, which is a validated and reliable
measure of subjective well-being [28,29].

Mortality: Mortality can be used to examine how informal versus
formal LTSS care affect death incidence among individuals receiving
both types of care.

Healthcare utilization and costs: Self-reported utilization and costs
data can be used from population based surveys such as Health and
Retirement Study (HRS). The survey reported data will allow
researchers explore a wide array of utilization based measures
including preventive healthcare use, inpatient (hospital), outpatient
visits, and medical expenditure.

Claims-based utilization and cost measures: To address potential
recall bias in self-reported measures in the survey, researchers can use
the CMS administrative claims data which will offer accurate measures
of healthcare utilization and spending. The CMS data can be used in
conjunction to the survey data to validate potential impacts of
informal and various types of formal LTSS use of physical and mental
health outcomes of care recipients. For example, the HRS data can be
linked to the CMS administrative claims data after obtaining the
restricted data use agreement from the HRS. This linkage will allow
researchers unprecedented opportunities to address a broad array of
research questions related to effectiveness of informal and various
types of formal LTSS on patients’ outcomes and potential implications
for public policies.

Data sources: Examination of impacts of informal and formal LTSS
care on health outcomes requires access to both population based
survey data and /or administrative data from the CMS. In order to
estimate these impacts precisely, it is important to ensure that
measures of informal and formal LTSS can be linked with care
recipients’ physical and mental health outcomes. For example, the HRS
collects extensive information on informal caregiving, family structure
affecting the caregiving choice along with person level information on
health outcomes, healthcare utilization. Furthermore, the HRS
restricted data sources will allow researchers to link geographic
information to the existence of formal LTSS market based on state of
residence. The HRS respondents can also be linked with the CMS
(both Medicare and Medicaid) claims data to access accurate
information on enrollment to Medicare, entitlement status (parts
A/B/D), participation in Medicare managed care plans. Medical care
utilization can be extracted from CMS’s inpatient and outpatient files
and pharmacy claims can also be used to collect information on
prescription medical use. Different types of cost of care measures are
also available in CMS and researchers can utilize those measures based
on particular research question at hand.

LTSS market structure: To examine effectiveness of informal and
formal LTSS care on patients’ health outcomes, it is important to have
the data on the local LTSS market because the market for LTSS has
been changed remarkably due to the growth of the assisted living
industry in the past two decades. There are publicly available resources
such as Area Resource File (ARF) which offers local and county level
information on home health agencies or assisted living facilities. Newly
developed NIC-MAP data source provides comprehensive information
on market level data on independent living, assisted living, memory
and nursing home care for 100 major US cities (http://
www.nicmap.org). NIC-MAP data are at the facility level, including
number of beds, rental versus purchase, profit versus non-profit status,
occupancy rates, and number of years in business. Another way of
gathering assisted living facility data is by contacting state Medicaid
office or state licensure office or other responsible agencies and request
information on registered assisted living facilities. Nursing home data
can be obtained from two sources: the first source would be the use of
the Online Survey Certification and Reporting (OSCAR) system which
lists all Medicaid and Medicare certified facilities. The second source of
the nursing home data would be the facility-level case mix measures
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that can be generated using the Minimum Data Set (MDS) available
from the Brown University’s “Long-Term Care: Facts on Care about the
US (LTCfocUS) (http://ltcfocus.org/).

Conclusion
The current review documents an important public health issue that

our nation is facing for protecting health and well-being of our elderly
population. An optimal balance between informal and various types of
LTSS based on relative effectiveness on patients’ health outcomes
remains a critical public health challenge in the US. Finding this
optimal balance will depend on the assessment of relative benefits of
informal and formal LTSS care so that appropriate and informed
policies can be formulated in moving forward. The current article
discusses the importance of this research question, relevant measures
of patient level outcomes, and data resources. Future research should
utilize existing resources to address this important research question so
that appropriate public policy can be formulated to address the
growing challenges to meet the demand for long-term care for the
elderly in future years.
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