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Purpose: The purpose of this study was to identify
relationships between medical, functional, economic,
oral health, social, religious, and psychological fac-
tors and under-eating in homebound older adults. The
focus of the study was on identifying potentially
modifiable factors amenable to social and behavioral
interventions. Design and Methods: A total of 230
homebound older adults who were currently receiv-
ing home health services participated in interviews in
their homes using a questionnaire to assess eating
behaviors and factors that could possibly affect those
eating behaviors. Interviewers measured height and
weight, and participants completed three 24-hr di-
etary recalls.  Results: The mean age of participants
was 79.1 years. The sample comprised 78% women
and 38% African Americans. We found that 70% of
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participants were under-eating, defined as not con-
suming enough calories to maintain their current body
weight. Participants who were at higher risk of under-
eating included men, those receiving either infrequent
care or very frequent care by a caregiver, those who
had been hospitalized prior to receipt of home health
services, and those with a higher body mass index.
Implications: Findings from the study have implica-
tions for both practice and policy. Experts must
develop evidence-based interventions targeted at
under-eating in this particularly vulnerable and grow-
ing population of homebound older adults. This study
provides an initial foundation for the development of
targeted evidence-based behavioral nutritional inter-
ventions that are noninvasive and cost effective.

Key Words: Under-eating, Undernutrition,
Nutrition policy

Undernutrition in older adults is a well-recognized
and serious problem with significant health, eco-
nomic, and social consequences (DiMaria-Glalili &
Amella, 2005; Olde-Rikkert & Riguad, 2003;
Wellman & Johnson, 2004). Older adults who are
confined to their homes for any number of reasons,
including geographic isolation, lack of transporta-
tion, functional limitations, or medical conditions,
may be at increased risk for experiencing undernu-
trition. Those who are homebound because of a
medical problem and who are receiving formal home
health services, about half of whom have been
recently hospitalized, may be at even greater risk for
experiencing undernutrition because of their already
compromised health status (Payette, 2005).

The sequelae of undernutrition in older adults
include increased mortality (Payette, Coulombe,
Boutier, & Gray-Donald, 1999), functional decline
or frailty (Bartali et al., 2006), higher rates of
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adverse complications from other health conditions
(Maclntosh, Morley, & Chapman, 2000), decreased
quality of life (Vailas, Nitzke, Becker, & Gast, 1998),
and increased health care utilization and costs
(Janssen, Shepard, Katzmarzyk, & Roubenoff,
2004; Payette, Coulombe, Boutier, & Gray-Donald,
2000). The consequences of undernutrition in
homebound older adults may be especially severe,
as inadequate caloric intake may affect the course of
illness or, in some instances, be made worse by
illness or treatment (Institute of Medicine, 2001).

Numerous researchers have reported on the myriad
factors associated with inadequate caloric intake in
the general population of older adults, the majority of
whom are not homebound. These include reduced
social support, cognitive impairment, poor mental
health, poverty, lack of access to community re-
sources, low religiosity, poor health, functional impair-
ment, medication usage, and poor oral health (for
overall reviews, see Bales & Ritchie, 2005; Davis &
Randall, 1989; Elsner, 2002; Wellman & Johnson,
2004). Homebound older adults are likely to experi-
ence many of these problems concomitantly, thus
compounding their likelihood for experiencing un-
dernutrition. However, despite the growing numbers
of homebound older adults, research on this popula-
tion remains sparse. This is in large part due to the
unique ethical and practical challenges involved in
studying homebound older adults (Locher, Bronstein,
Ritchie, Robinson, & Williams, 2006).

Previous research that has examined prevalence
and correlates of poor nutritional intake in home-
bound older adults has found that inadequate caloric
intake is very common (i.e., 71%-93% of individu-
als; Millen et al., 2001; Millen Posner, Smigelski, &
Krachenfels, 1987; Payette, Gray-Donald, Cyr, &
Boutier, 1995; Sharkey et al., 2002) and is associated
with greater burden of disease, stress, poor appetite,
poor vision (Payette et al., 1995), female gender,
African American ethnicity, low income, low level of
education, skipping breakfast (Sharkey et al., 2002),
and multimorbidity (Sharkey, 2003).

Research conducted by the investigative teams of
Sharkey and Payette is exceptional in that it has
examined multiple factors that simultaneously could
affect eating behavior; but these research teams
relied upon subsamples of homebound older adults
who were already receiving nutritional support
within the community—either home-delivered meals
or “home help services” (that may have included
food preparation services). There is a compelling
need to comprehensively assess the full spectrum of
factors associated with under-eating in the growing
population of homebound older adults—not just in
those few who are already receiving food services.

In 2004, 2.8 million older adults received Medicare
home health service, and this number is expected to
rise (Medicare Payment Advisory Commission,
2006). Fewer older persons with functional impair-
ment are entering nursing homes, and more are
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choosing to remain in the community (National
Center for Health Statistics, 2006). In this popula-
tion, weight loss has been shown to predict insti-
tutionalization and mortality (Payette et al., 2000;
Thomas, 2005). Rising health care costs and con-
sumer preferences for aging in place call attention to
the need for a better understanding of factors that
may contribute to undernutrition in this homebound
population and the consequences of undernutrition
in order to develop interventions that may prevent
costly and unnecessary institutionalization.

The present study was informed by a conceptual
model that takes into account the multiple and
interrelated factors that may simultaneously contrib-
ute to under-eating among homebound older adults
(see Figure 1). These factors include medical, func-
tional, economic, oral health, social, religious, and
psychological factors. This model draws upon a large
body of empirical research that has identified risk
factors for undernutrition among older adults in gen-
eral, and it is being developed for understanding un-
dernutrition in homebound older adults specifically.

Particularly relevant to the homebound population
are risk factors related to acute or chronic illness and
comorbidity, which are common among older adults
who have been hospitalized (Sharkey, 2003). Illness
and medications associated with their treatment can
interfere either with one’s desire or ability to eat.
Depending upon the level of disability, functional
impairments (e.g., mobility restriction, vision loss, or
hearing impairment) may further interfere with the
ability to purchase, prepare, or eat meals, making
persons without physical assistance more vulnerable
to undernutrition (Sharkey, 2002). Poverty is a major
economic risk factor for poor nutritional intake in
older adults when people with limited incomes are
not able to afford the food they need or, in the case of
many homebound individuals, cannot pay to have
food delivered (Lee & Frongillo, 2001). Even when
food is available, poor oral health—which leads to
difficulty chewing, missing teeth, or oral pain—is
especially common among the homebound and may
reduce nutrient intake by interfering with the ability
to eat (Sahyoun, Lin, & Krall, 2003).

In homebound older adults who are disabled and
dependent on others for acquiring, preparing, or
consuming their food, social factors assume particular
importance. A large body of literature has demon-
strated the positive nutritional benefits conferred to
older adults who possess adequate social networks
and support systems (Davis, Murphy, Neuhaus,
Gee, & Quiroga, 2000; Locher, Ritchie, et al., 2005;
Mclntosh, Shifflett, & Picou, 1989). Additionally, the
role of social support may be influenced by gender
roles and recent widowhood (McDonald, Quandst,
Arcury, Bell, & Vitolins, 2000; Quandt, McDonald,
Arcury, Bell, & Vitolins, 2000). For example, older
widowers (who have not been socialized to take care
of their own nutritional needs) and older widows
(who no longer have a spouse to prepare meals for)
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Medical
Comorbidity
Hospitalization
Medication Use

Functional
Mobility Restriction
Vision or Hearing Impairment
Requiring Food/Eating Assistance

Economic
Food Insecurity

Oral Health

Poor Oral Health
Loss of Natural Teeth

Social
Not Married
Living Alone
Small Social Network
Low Level of Perceived Support
Inadequate Caregiver Support

Religious
Lack of Religious Support
Low Religious Participation

Psychological
Low Cognitive Status
Distress

Figure 1. Conceptual model of under-eating.

may be at risk for undernutrition. Various dimensions
of religion and spirituality influence nutritional be-
havior among older adults and may affect the home-
bound through beliefs about health and lifestyle, or
through the social support of being embedded in
a religious network system (Locher, Ritchie, et al.,
2005; Mclntosh & Schifflett, 1984).

Research has also shown that psychological
factors, including cognitive impairment and depres-
sion, contribute to older adults’ experiencing poor
eating behaviors and reduced intake (Elsner, 2002;
Johnson & Fisher, 2004). Common nutritional prob-
lems among older adults with cognitive impairment
include forgetting to eat, not knowing how to prepare
meals, and simply refusing to eat. Depression is as-
sociated with reduced caloric intake among all age
groups but may be experienced especially by home-
bound older adults who experience many changes and
losses over a short period of time in the latter years of
their life course.

The purpose of this study was to use this
multifactorial conceptual model to examine the
relationships between under-eating and these poten-
tial correlates in a sample of homebound older adults
receiving home health care. The focus was on
identifying factors that are potentially modifiable
by social or behavioral interventions.

Methods
Sample

Participants in this study were 238 homebound
older adults receiving home health services because
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of a recent acute illness or an exacerbation of
a chronic condition. To be eligible for receipt of
home health services, participants had to be
homebound according to Medicare’s definition of
homebound status:

[An] individual [who] has a condition ... that
restricts [one’s] ability to leave his or her home
except with the assistance of another individual or
the aid of a supportive devise ... or [who] has
a condition such that leaving his or her home is
medically contraindicated.[42 U.S.C. ’1395n(a)(2)(F)]
(Center for Medicare Advocacy, Inc., Home
Health Care)

Additionally, in order to be eligible for the study
participants had to be community dwelling (i.e.,
residing in their own or someone else’s private
residence), be able to communicate or have a care-
giver who was able to communicate in English, be
free of significant cognitive impairment (if living
alone, Mini-Mental State FExamination Score
[MMSE] > 24; if caregiver present, MMSE > 15),
be free of terminal illness, not be tube-fed, and not
be dependent on a ventilator. We recruited partic-
ipants from area home health agencies (n = 146),
a university-affiliated geriatric medicine outpatient
clinic (m = 60), a university-affiliated inpatient
rehabilitation facility (# = 27), and area churches
(n = 5). All referring agencies were aware of
inclusion and exclusion criteria. The University of
Alabama at Birmingham Institutional Review Board
reviewed and approved the study protocol.
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Design

Interviewers visited participants in their homes and
administered a questionnaire consisting of items
related to medical, functional, economic, oral health,
social, religious, and psychological factors that could
potentially affect eating behaviors. Interviewers
obtained measurements of height and weight from
all participants who were able to stand (55% of
participants) using a portable digital scale and vertical
ruler. For those participants who were unable to
stand, self-report of height and weight was obtained.
Self-report was based on participant (73%) or
caregiver (27%) response. Self-report did not vary
according to body mass index [BMI] category (un-
derweight: 44%, normal weight: 40%, overweight:
44%, Class I obesity: 63%, Class II obesity: 56%, and
Class IIT obesity: 46%; Pearson y* = 4.872, p = .328).

Also during this visit, participants completed a
24-hr dietary recall while in the home using standard
protocols (Witschi, 1990). The 24-hr recall collected
all intake, including nutritional supplements. The
interviewer inspected refrigerators and kitchen
storage spaces to better determine foods actually
eaten by participants and the materials in which they
were prepared or consumed (i.e., bowls, cups,
spoons, etc.). In most instances a caregiver was
present during the interview and was able, if
necessary, to supplement information provided by
the participant. Interviewers contacted participants
by telephone two more times over the next 2 weeks
to obtain two additional 24-hr dietary recalls, one of
which was for a weekend day.

Interviewers were trained in the 24-hr recall using
standards consistent with those of the University of
Minnesota, where Julie L. Locher and Christine S.
Ritchie received formal training. The interviewers
conducted recalls using standardized probing ques-
tions, two-dimensional food models to estimate
portion size, and a multiple-pass methodology.

Measurement

The dependent variable was under-eating, defined
as not consuming enough calories to maintain
current body weight. We derived this measure by
subtracting a participant’s estimated energy require-
ments from their mean daily caloric intake. We
calculated estimated energy requirements based
upon a formula established by the Institute of
Medicine (Panel on Macronutrients, Panel on the
Definition of Dietary Fiber, Subcommittee on Upper
Reference Levels of Nutrients, Subcommittee on
Interpretation and Uses of Dietary Reference In-
takes, and Standing Committee on the Scientific
Evaluation of Dietary Reference Intakes, 2005) that
takes into account height, weight, age, gender, and
physical activity level. For women, the estimated
energy requirement formula was as follows:
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Energy (kcal) = 354.1 — (6.91 X age)
+ physical activity coefficient
X (9.36 X weight + 726 X height); (1)

for men, the formula was as follows:

Energy (kcal) = 661.8 — (9.53 X age)
+ physical activity coefficient
X (15.91 X weight + 539.6X height), (2)

where age was measured in vyears, weight in
kilograms, and height in meters, and a physical
activity coefficient of 1 indicated sedentary.

We based the mean daily caloric intake upon the
average of the three 24-hr dietary recalls that were
collected on all participants and analyzed using
Nutrition Data System for Research Software
Version 4.05, developed by the Nutrition Coordi-
nating Center, University of Minnesota, Minneap-
olis, Food and Nutrient Database 33, released July
2002 (Schakel, Sievert, & Buzzard, 1988).

Independent variables included several potential
correlates of under-eating, including medical, func-
tional, economic, oral health, social, religious, and
psychological factors. We selected all measures, with
the exception of items from the Outcome and
Assessment Information Set (OASIS; described in
“Social Factors”), based upon their psychometric
properties, use in older populations, and particular
relevance to the research question.

Medical Factors. —Medical factors included co-
morbidities, medications, and hospitalization within
the past 6 months. We used the Charlson Comor-
bidity Index Questionnaire to document comorbid
conditions (Charlson, Pompei, Ales, & MacKenzie,
1987; Katz, Chang, Sangha, Fossel, & Bates, 1996).
While in the home, the interviewer assessed total
medications being taken, total prescription medica-
tions being taken, and total nonprescription medi-
cations being taken through visual inspection. The
interviewer also determined hospitalization by ask-
ing participants whether they had been hospitalized
prior to their receipt of home health services within
the past 6 months (yes, no).

Functional Factors.—We assessed functional sta-
tus generally in terms of mobility restriction and
vision or hearing impairment, and specifically in
terms of requiring assistance for eating meals,
preparing meals, and/or purchasing food. Mobility
restriction was measured by a single item indicating
whether participants were bed- or chairbound; were
able to get out of bed or chair, but do not go out; or
go out. Three questions from the OASIS question-
naire assessed participants’ physical needs for food
and eating assistance, including whether they could
independently feed themselves, plan and prepare
meals, and shop for their own food.

The Gerontologist
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Economic Factors.—We measured economic
well-being specific to food and eating using the
U.S. Department of Agriculture Abbreviated Six-
Item Subset of the U.S. Household Food Security
Survey Module Food Security Scale (Anderson, 1990;
Bickel, Nord, Price, Hamilton, & Cook, 2000). We
categorized participants according to whether the
household experienced food security (all members of
household having access at all times to enough food
for an active healthy life), food insecurity (having
limited or uncertain availability of nutritious and
safe foods, or limited or uncertain ability to acquire
those foods in a socially acceptable way), or hunger
(resulting from not being able to afford food).

Oral Health Factors.—We assessed oral health
status using a modified version of the Oral Health-
Related Quality of Life measure (Kressin, 1997) and
a physical count of total number of natural teeth.

Social Factors. —We used marital status (married
or not married), living arrangement (living alone or
living with someone), social network size, perceived
social support, and caregiver support to assess social
factors. We assessed social network size and per-
ceived social support using the Medical Outcomes
Study Social Support Survey, which consists of 20
items (Sherbourne & Stewart, 1991). One item
assesses total number of close friends and relatives,
and 19 five-point Likert items form four subscales:
Tangible Support, Affectionate Support, Positive
Social Interaction, and Emotional/Informational
Support. The interviewer assessed caregiver support
by asking participants who provides social support,
who is the person who provides lead responsibility
for support, and how often support is provided. We
obtained these items from OASIS (www.cms.hhs.
gov/OASIS/), a comprehensive assessment for home
care patients required by Medicare to measure
patient outcomes for purposes of outcome-based
quality improvements.

Religious Factors.—We assessed religiosity and
spirituality across three domains using items from the
Multidimensional Measurement of Religiousness/
Spirituality for Use in Health Research (Fetzer
Institute/National Institute on Aging Working
Group, 1999). These included Religious Support
(both anticipated support and negative interaction
with congregation), Private Religious Practices, and
Organizational Religiousness (including frequency of
organized religious activity).

Psychological ~Factors.—We assessed cogni-
tive status using the MMSE (Folstein, Folstein,
McHugh, & Fanjiang, 2001) and measured de-
pression using a scale developed by Mirowsky and
Ross (1989). The scale is a modification of the Center
for Epidemiological Studies—Depression scale.
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Control Variables. —We assessed age, gender,
ethnicity, and highest level of education by self-
report. Additionally, we calculated BMI as Welght
(in kg) divided by height (in m?) and categorized it
according to the National Heart, Lung, and Blood
Institute (1998) clinical guidelines for underweight
(BMI < 18.5), normal weight (BMI = 18.5-24.9),
overweight (BMI = 25.0-29.9), Class 1 obesity
(BMI = 30.0-34.9), Class IT obesity (BMI = 35.0—
39.9), and Extreme/Class III obesity (BMI > 40).

Statistical Analyses

We used descriptive statistics to characterize the
sample. We used chi-square analysis or one-way
analyses of variance, where appropriate, to test
bivariate associations between the independent
variables and under-eating. We performed a binary
logistic regression to identify independent factors
associated with under-eating. We included in the
regression model all variables that reached the p <
.05 level of significance in the bivariate analyses.

Results

Of the 238 participants enrolled in the study, 8
participants did not complete the baseline interview
and three 24-hr dietary recalls, resulting in a final
sample size of 230 participants. Tables 1 and 2
present baseline characteristics of the study sample.
The mean age of study participants was 79.1 years.
There were 107 White women, 74 African American
women, 35 White men, and 14 African American
men in the study. No participants reported Hispanic
ethnicity. BMIs ranged from 12.7 to 65.2. Although
38.3% of participants had a normal BMI, 7.8% were
underweight, 25.2% were overweight, and the rest
were obese (Class I, 10.4%; Class I, 9.1%; and Class
111, 9.1%). Overall, 70% of participants were under-
eating. Table 2 reports on daily caloric intake,
estimated energy requirement, and caloric deficiency
by BMI category.

Table 3 presents results of the statistically
significant bivariate relationships between the in-
dependent variables and under-eating. Under-eating
was associated with several variables, including
younger age, male gender, African American ethnic-
ity, lower level of education, being hospitalized prior
to receipt of home health services, lower Tangible
Support Subscale score, not having a daughter or
other female family member as the primary care-
giver, not havmg care pr0v1ded once daily, engaging
in more private religious practices, and higher BMI.

Because primary caregiver and frequency of care
were significantly related to one another (p < .001),
we chose to include in the binary logistic regression
model only the frequency with which the primary
caregiver provided support. Of note, a daughter was
the most frequent provider of care for persons who
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Table 1. Baseline Characteristics of the Study Sample (N =230)

Variable M (SD, Range) or %
Demographic
Age 79.1 (8.6, 60-99)
Female (%) 78.7
African American (%) 38.3
Highest level of education completed (%)
None 57
Elementary or middle school 32.1
High school, technical, or junior college 48.3
College or beyond 13.9
Medical
Charlson Comorbidity Index Questionnaire 3.56 (2.68, 0-12)
Hospitalization prior to home health use (%) 54.8
Total all medications 9.6 (4.5, 1-29)
Functional (%)
Bed- or chairbound 21.3
Able to feed self meals and snacks independently 80.0
Able to plan and prepare light meals or reheat delivered meals 53.5
Able to shop 5.7
Normal vision 83.5
No hearing impairment 82.2
Economic (%)
Food insecure® 7.8
Oral Health
Oral Health-Related Quality of Life 1.17 (1.17, 0-9)
Social
Married (%) 29.6
Lives alone (%) 31.7
Social network size/number of close friends and relatives 5.8 (4.0, 1-25)
Medical Outcomes Study Social Support Survey 4.26 (0.91, 1.5-5)
Tangible Support Subscale 4.44 (0.85, 1.25-5)
Who takes lead responsibility for providing or managing care (%)
Self 36.5
No single person 9.6
Spouse or significant other 16.5
Daughter 23.5
Son 7.8
Other family member 57
How often support is provided by primary caregiver (%)
Several times during day and night 41.7
Once daily 13.9
One to three times per week 7.8
Provides own care 36.5
Receipt of home-delivered meals 5.2
Religious
Religious Support Scale 6.49 (2.35, 4-16)
Private Religious Practices Scale 3.99 (2.52, 2—-11)
Organizational religiousness (%)
More than once a week or every week 8.7
Once or twice a month or every month or so 26.1
Once or twice a year 18.3
Never 46.5
Psychological
Mini-Mental State Examination 26.68 (3.70, 15-30)
Depression 2.80 (1.79, 0-6.29)

Notes: SD = standard deviation.
*According to the U.S. Department of Agriculture U.S. Household Food Security Survey Module Food Security Scale.
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Table 2. Daily Caloric Intake, Estimated Energy Requirement (EER), and Caloric Deficiency

Variable M (SD) Min Max
Daily caloric intake
Underweight 1,573 (378) 1,005 2,273
Normal weight 1,538 (549) 638 3,006
Overweight 1,504 (402) 685 2,336
Obese Class I 1,488 (442) 861 2,356
Obese Class IT 1,438 (547) 230 2,485
Obese Class 111 1,344 (364) 754 1,972
All participants 1,500 (476) 230 3,006
EER
Underweight 1,420 (191) 1,204 1,978
Normal weight 1,653 (272) 1,281 2,344
Overweight 1,819 (311) 1,451 2,543
Obese Class 1 1,940 (368) 1,538 2,851
Obese Class 11 2,021 (256) 1,637 2,851
Obese Class 111 2,267 (448) 1,743 3,850
All participants 1,798 (371) 1,204 3,850
EER minus daily caloric intake
Underweight 174 (367) —434 841
Normal weight —115 (568) 1312 1,230
Overweight —314 (491) —1,538 570
Obese Class I —452 (536) —1,284 659
Obese Class 11 —584 (583) —1,620 849
Obese Class 111 —923 (448) ~2,208 ~111
All participants —297 (587) —2,208 1,230

Note: SD = standard deviation.

were receiving care either several times during the
day and night or once daily.

Table 4 presents the results of the model. The
findings revealed that the odds of under-eating were
greater for men compared with women; for those
receiving infrequent care (one to three times per
week) compared with daily or more frequent care;
and for those receiving frequent care several times
during the day and night compared with those
receiving care once daily. Additionally, odds of
under-eating were higher for those who had been
hospitalized prior to receipt of home health services
compared with those who had not been, and for all
BMI categories compared with those who were
underweight.

Discussion

Seventy percent of homebound older adults in our
study were not consuming enough calories to
maintain their current body weight. Other studies
have reported similarly high rates of inadequate
nutrient intake in this population (Millen et al., 2001;
Millen Posner et al., 1987; Payette et al., 1995;
Sharkey et al., 2002). Many of the reasons for under-
eating may be responsive to intervention (Payette,
2005; Payette & Shatenstein, 2005).

Participants who reported receiving care once
daily were less likely to under-eat compared with
those who received care either more or less often.
Most of the care that was provided once daily was
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provided by either daughters or other female
relatives. Participants who were receiving care more
frequently may have been under-eating for health-
related reasons. This explanation, however, was not
borne out in our bivariate analyses examining either
medical or functional factors. Another plausible
explanation relates to the health and functional
well-being of the caregiver, who in many instances
was the spouse. Oftentimes, the spousal caregiver
was as sick or dependent as the participant.

Most of the once-daily support that was provided
to participants was related to delivery or preparation
of a meal. In many instances, this involved caregivers
who did not live in the same household, most
frequently daughters, actually sitting down and
eating meals together with the care recipient.
Previous work using detailed dietary records of this
sample indicated that the presence of others during
meals, and not the presence of others in the
household, is a significant predictor of caloric intake
(Locher, Robinson, Roth, Ritchie, & Burgio, 2005).
Mclntosh and colleagues (1989) similarly found that
having either companionship at mealtime or help
from relatives or friends in preparing meals, but not
marital status, was associated with greater caloric
intake. Although having someone present in the
household does increase the natural opportunities
for dining together, it does not mean that household
members are doing so; frequently, they are not.
Intake may be increased because the duration of the
meal is increased due to social facilitation, care recip-
ients may want to please caregivers, or caregivers
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Table 3. Factors Associated With Under-Eating in Bivariate Models

M or %
Variable Under-Eating Not Under-Eating
Demographic
Age 78.34 80.80
Gender (%)
Female 66.1 33.9
Male 83.7 16.3
Ethnicity (%)
African American 79.3 20.7
White 64.1 35.9
Highest level of education completed (%)
None 69.2 30.8
Elementary school 70.0 30.0
Middle school 68.3 31.7
High school 78.7 21.3
Technical or junior college 70.6 29.5
College 39.1 60.9
Graduate or professional 66.7 333
Medical
Hospitalization prior to home health use (%)
Yes 75.2 24.8
No 63.5 36.5
Social
Medical Outcomes Study Social Support
Survey/Tangible Support Subscale 4.34 4.64
Who takes responsibility for providing care (%)
Self 71.4 28.6
No single person 86.4 13.6
Spouse or significant other 81.6 18.4
Daughter 52.8 47.2
Son 77.8 22.2
Other family member 61.5 38.5
Paid help 0.0 100.0
How often is support provided by caregiver (%)
Several times during day and night 74.7 25.3
Once daily 40.6 59.4
One to three times per week 88.9 11.1
Every week or more often 78.6 21.4
Once or twice a month 64.5 35.5
Every month or so 82.1 17.9
Once or twice a year 76.2 23.8
Never 65.4 34.6
Religious
Private Religious Practices Scale 3.7 4.7
Body mass index (%)
Underweight 29.4 70.6
Normal weight 61.4 38.6
Overweight 74.1 25.9
Obese Class I 79.2 20.8
Obese Class 11 85.7 14.3
Obese Class 111 100.0 0.0

Note: All are significant at p < .05.

may monitor or assist with eating (de Castro &
Stroebele, 2002).

These findings support the recommendation that
caregivers (including family members, volunteers, or
paid help), whether inside or outside the home,
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simply sit down and eat with the person who is at
risk for under-eating. Unfortunately, many home-
bound older persons may not have a caregiver who is
in close enough proximity to make this a practical
option (MetLife Mature Market Institute, 2004). In
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Table 4. Logistic Regression Model for Under-Eating

2

Variable Odds Ratio b % P 95% Confidence Interval
Age 1.001 0.001 0.002 961 0.959-1.045
Education 0.854 —0.157 1.323 250 0.654-1.117
Male gender 4.022 1.392 8.056 .00 1.538-10.516
African American ethnicity 1.560 0.445 1.192 275 0.702-3.469
Frequency of care®
Once daily 0.287 —1.247 5.677 .017 0.103-0.802
One to three times per week 6.688 1.900 4.064 .044 1.054-42.421
Self provides care 0.901 —0.105 0.067 .796 0.407-1.991
Private Religious Practices Scale 0.889 —0.117 2.493 114 0.769-1.029
Prior hospitalization 2.081 0.733 4.050 .044 1.019-4.248
Body mass index category”
Normal weight 5.810 1.760 6.303 012 1.471-22.950
Overweight 9.773 2.280 10.032 .002 2.384-40.060
Obese Class 1 10.423 2.344 7.744 .00 2.000-54.321
Obese Class IT and I1I 48.069 3.873 18.662 .000 8.295-278.566

Notes: “Several times during day and night is the reference.
3 e
Underweight is the reference.

fact, despite having some type of support in the
community, 36.5% of participants reported that they
assume day-to-day primary care for themselves.
Homebound older adults, particularly those who
live alone, those who do not have a caregiver who
lives nearby, and those who are unable to travel, may
be able to take advantage of technologies that allow
them to engage in some form of “virtual family
dining”—whether it is the telephone, a Web-cam, or
some other more sophisticated device (Babwin,
2006).

Our research also found that persons who were
hospitalized prior to receiving home health services
were more likely to under-eat than those who were
not hospitalized. This supports the findings of
Sullivan, Liu, Roberson, Bopp, and Rees (2004)
related to weight loss and mortality being associated
with a recent hospitalization. Several factors may
explain this association, including the likelihood
that persons who were recently hospitalized may be
sicker and/or more frail than those who were not.
This may be true, but, similar to the association
between under-eating and frequency of receipt of
care, such an explanation should be evident in
relationships between under-eating and medical or
functional variables, and we did not find these
relationships in our bivariate analyses.

Another plausible explanation is suggested by the
findings of Xia and McCutcheon (2006) from
Australian hospitals and Kayser-Jones (1997) from
nursing homes. These researchers reported that
many older adults do not receive needed assistance
during meals, disruptions occur frequently, social
interaction is neglected, and the eating environment
and food are either unpleasant or unfamiliar. Thus,
social disruption of routine and ‘“normal” eating
habits often occurs during hospitalization and may
result in a failure to resume normal eating patterns
upon return to home. Previous research has demon-
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strated the effect that aging has on body energy
regulation, such that older adults are especially vul-
nerable to periods of under-eating—regardless of the
circumstances(s) for that under-eating (Maclntosh
et al., 2000). One influential experimental study of
healthy men found that older participants in contrast
to younger ones did not resume prior normal eating
habits and did not regain weight they had lost
following a period of voluntary under-eating (Roberts
et al., 1994).

These findings suggest that interventions designed
to increase caloric intake be targeted to hospitalized
older adults and include post-discharge planning and
subsequent case management. The majority of older
adults (96%) receive their primary health insurance
from Medicare. The Institute of Medicine (2001)
report The Role of Nutrition in Maintaining
Health in the Nation’s Elderly concluded that
because of Medicare’s emphasis on acute care and
its use of a prospective payment system for both
hospital stays and home health care, many patients
who may be in need of nutritional services either do
not receive them or receive inadequate services. The
Administration on Aging and Meals on Wheels
Association of America are currently supporting six
demonstration projects that focus on connecting
older adults who are being discharged from the hos-
pital into the community to nutrition services that
are available to them (www.connecttowellness.org/).

A major provision of the Medicare Prescription
Drug, Improvement, and Modernization Act of 2003
authorized the establishment of a Chronic Care
Improvement Program (now called Medicare Health
Support; www.cms.hhs.gov/CCIP/). The goal of the
program is to develop individualized, goal-oriented
care management plans for beneficiaries with chronic
illnesses, including those who are homebound.
One particular area of care management includes
“self care education for the beneficiary (through
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approaches such as medical nutrition therapy) and
education for primary caregivers and family mem-
bers” delivered by a registered dietician or nutrition
professional (Smith, 2004, p. 735). It is the intent of
the law that such nutrition care plans be grounded in
evidence-based guidelines. Evidence-based guidelines
involve a conscious effort to use the best available
research findings in making decisions regarding
delivery of health services; they are important gen-
erally in behavioral health practices for older adults
and, specifically, for those involving nutritional
behaviors (Levkoff, Chen, Fisher, & Mclntyre,
2006; Sahyoun, Pratt, & Anderson, 2004). Unfortu-
nately, such evidence-based guidelines for treating
undernutrition in older adults are virtually non-
existent, and there is little time to establish such
guidelines because the program is expected to be
fully implemented in 2009.

In the present study, men were much more likely
to be under-eating than women. Previous work has
similarly demonstrated that community-dwelling
older men, especially those who are living alone,
widowed, and/or African American, are at increased
risk for undernutrition (Locher, Ritchie, et al., 2005;
McDonald et al., 2000). Many older men were not
socialized to be responsible for food-related activi-
ties. Older men are also less likely to participate
actively in social networks, such as religious
organizations, that might offer nutritional support.
Men’s knowledge of and experiences with food and
eating are quite different than those of women, and
these differences may be most deleterious to men
when they are sick and when they are old and alone.
In contrast, other researchers have found older
women, including those who are homebound, to be
at greater nutritional risk—especially those who are
socially isolated, without transportation, and with
limited finances (Sharkey et al., 2002). Homebound
older adults, including those who are homebound
because of health-related reasons, are a heteroge-
neous group, and experts must take these differences
into account when developing programs. Specifically,
where appropriate, experts should take gender and
ethnic differences into account in designing and im-
plementing programs (Sharkey & Schoenberg, 2005).

Last, we found that the higher a participant’s
BMI, the greater the odds of under-eating. This
finding highlights the paradoxical observation that
it is possible to be both overnourished based upon
one measure of nutritional status (i.e., BMI) and
undernourished based upon another measure (i.e.,
caloric intake). Overweight and obese older adults
face a significant threat of developing sarcopenic
obesity, particularly when they lose weight because
of the onset of acute or chronic illness (Roubenoff,
2004; Villareal, Banks, Sienerc, Sinacore, & Klein,
2004). When older adults lose weight through
decreased caloric intake and without the benefit of
weight-bearing exercise, they are at increased risk for
losing lean muscle mass as opposed to fat. Loss of
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lean muscle mass in this population could contribute
to significant functional decline. As pointed out by
Roubenoff, overweight and obese older adults who
lose weight, particularly lean muscle mass, do not
represent the stereotypical frail elder, but they do
represent an important and growing public health
threat that will be associated with tremendous health
care needs and costs.

This study was limited by its relatively small
sample size and its reliance on measures of self-
report for dietary intake and, for some participants,
height and weight. Use of self-report measures,
particularly for overweight or obese participants,
may have led to overestimates of under-eating in our
sample. Future studies might include doubly labeled
water or other techniques that measure energy
expenditure as a means to validate self-report of
under-eating in this population (Schoeller, 1999;
St-Onge, Mignault, Allison, & Rabasa-Lhoret, 2007;
Trabuisi & Schoeller, 2001). An additional limita-
tion of our study is that we did not include any
measures of body composition or fluid status.
Therefore, we do not know the relative contribu-
tions of fat, muscle, or fluid to overall weight. Future
studies might assess these measures as well.

Despite these shortcomings, we were able to
identify factors associated with under-eating and
the fact that a significant proportion of homebound
older adults were not consuming enough calories to
maintain their current body weight. What the
implications of under-eating are for this population
and, particularly, for those who are overweight or
obese are not well known. Sharkey (2004) found that
homebound men and women with poor nutrient
intake, regardless of BMI, have the lowest level of
lower extremity physical performance. Recent re-
ports from the University of Alabama at Birmingham
Longitudinal Study of Aging have found that
unintentional weight loss, but not intentional weight
loss, predicts declines in function and life space
mobility and mortality across all BMI groups
(Locher et al., 2007; Ritchie et al., 2008). These
findings by Sharkey and investigators from the Uni-
versity of Alabama at Birmingham suggest that
prevention of unintentional weight loss, including
for those who are overweight or obese, may be
beneficial in the prevention or restoration of function
disability. Future studies, including our own ongoing
longitudinal follow-up of this sample, might in-
vestigate further the effects of under-eating across all
BMI categories on weight loss, health outcomes, and
health service utilization.

Other investigators have similarly identified po-
tentially modifiable risk factors for undernutrition
and opportunities for intervention in homebound
older adults (Millen et al., 2001; Millen Posner et al.,
1987; Payette et al., 1995; Sharkey et al., 2002). As
noted by several authors, it is important that inter-
ventions targeted at under-eating in this particularly
vulnerable and growing population of homebound

The Gerontologist

20z Iudy Gz uo 1senb Aq $22199/£22/2/8%/9101Me/sIB0j0ju0IaB/W00" dno olwapese;/:sdiy Woly Pepeojumod



older adults be developed that are based on careful
observational findings and that are consistent with
what is appropriate for this population (Alibhai,
Greenwood, & Payette, 2005; DiMaria-Glalili &
Amella, 2005; Olde-Rikkert & Riguad, 2003; Well-
man & Johnson, 2004). The current study provides
an initial foundation for the development of
evidence-based interventions for homebound older
adults at risk for under-eating.
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