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Abstract

Background: Increasing numbers of patients are living with multiple, chronic medical conditions and functional
impairments that leave them homebound. Home-based primary and palliative care (HBPC) programs provide
access to health care services for this vulnerable population. Homebound patients have high symptom burden
upon program enrollment. Yet little is known as to how individual symptoms are managed at home, especially
over longer time periods.
Objectives: The purpose of this study was to determine whether high symptom burden decreases following
HBPC enrollment.
Methods: All patients newly enrolled in an HBPC program who reported at least one symptom on the Edmonton
Symptom Assessment Scale (ESAS) were eligible for telephone ESAS follow-up. Patients received a compre-
hensive initial home visit and assessment by a physician with subsequent follow-up care, interdisciplinary care
management including social work, and urgent in-home care as necessary. Multivariate linear mixed models
with repeated measures were used to assess the impact of HBPC on pain, depression, anxiety, tiredness, and loss
of appetite among patients with moderate to severe symptom levels at baseline.
Results: One hundred forty patients were followed. Patient pain, anxiety, depression, and tiredness significantly
decreased following intervention with symptom reductions seen at 3 weeks and maintained at 12 weeks.
( p < 0.01) Loss of appetite trended toward an overall significant decrease and showed significant reductions at 12
week follow-up.
Conclusion: In a chronically ill population of urban homebound, patient symptoms can be successfully managed
in the home. Future work should continue to explore symptom assessment and management over time for the
chronically ill homebound.

Introduction

Symptom burden is an increasing problem for chroni-
cally ill patients despite the availability of effective palli-

ative treatment and medication.1 It has been increasingly
recognized that high-quality outpatient care includes pallia-
tive care.2 Despite the rapid growth of the palliative care field
in the last decade, appropriate symptom assessment and
management continues to be available primarily through in-
patient palliative consultation or outpatient hospice setting.
This is despite evidence showing that in home palliative care
for the vulnerable elderly increases patient satisfaction and
cuts costs.3 Appropriate palliative care is crucial to ensure
that chronically and functionally debilitated patients can

ultimately remain comfortable and satisfied in their homes or
in other settings.4

As an increasing number of elderly and frail patients are
homebound as a result of multiple medical conditions and
functional and cognitive impairments5; the need for accessible
medical and palliative care and symptom management in the
home continues to grow. The majority of these patients expe-
rience significant symptom burden related to chronic illnesses,
many of which go unrecognized and consequently untreated.6

Common symptoms related to their chronic illnesses include
pain and depression. A reported 45% to 80% of people over the
age of 65 experience serious pain with 83% reporting pain in
long-term care facilities.7 A recent assessment showed that
homebound patients have high symptom burden upon
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program entry including pain (47%) and loss of appetite (53%).8

Similarly, hospice patients in various settings, including the
home, experienced severe symptom burden such as lack of
energy (83%), pain (76%), and loss of appetite (63%).9

Although studies have examined interventions that have
decreased pain over time in patients with conditions such as
arthritis and cancer,10 few studies have evaluated symptom
control over time for patients in diverse long-term settings.
One recent survey found that symptom management is in-
adequate in long-term care facilities.11 The recognition, as-
sessment, and management of symptoms including pain are
crucial components to ensure that patients are able to receive
proper medical care.12

According to the American Geriatrics Society and the
American Medical Directors Association Clinical Practice
Guidelines, symptom management can be improved through
formalized symptom assessment.13 Numerous tools have
been developed to assess the prevalence, severity, and fre-
quency of symptoms.14 The Edmonton Symptom Assessment
System (ESAS),a 10-item patient-rated symptom visual ana-
logue scale,15 has been successfully administered to show
patterns of palliative symptom control.16

Few existing studies have documented the palliative
symptom burden in the growing homebound population, and
none that we are aware of have examined symptom man-
agement in this vulnerable population over time. The purpose
of this study was to assess whether moderate to severe
symptom burden in a chronically ill homebound population
is reduced following enrollment in an urban home-based
primary and palliative care (HBPC) program. We conducted a
longitudinal survey of newly enrolled patients in an HBPC
program and assessed symptom severity at baseline, 3-week,
and 12-week follow-up. We hypothesized that those patients
with clinically significant baseline symptoms would have
significant reduction in symptom burden that would be
maintained at 12 weeks. We focused on three symptoms that
our previous research found were most prevalent (approxi-
mately 50%) for homebound patients at enrollment in
HBPC—pain, tiredness, and loss of appetite.8 We also in-
cluded depression and anxiety as they substantially impact
patient quality of life,17,18 disability,19 and health care costs,20–22

and they may be particularly amenable to in-home intervention
through primary care or specialist referral.

Methods

Setting

This was a prospective longitudinal study of homebound
patients newly enrolled in the Mount Sinai Visiting Doctors
(MSVD) program, a large HBPC program based in New York
City, between September 2008 and February 2010. Eligibility
criteria for the MSVD program include living in Manhattan
above 59th Street, age > 18 years, and meeting the Medicare
homebound definition—able to leave home only with great
difficulty and for absences that are infrequent or of short
duration. Patients are enrolled regardless of insurance status,
comorbidities, or cognitive status.23

Design

Patients were administered a baseline ESAS as part of their
routine clinical care on an initial visit by their primary care

provider (PCP) to assess current symptom burden. The ESAS
was completed either by the patient alone, caregiver alone, or
the patient assisted by the caregiver as determined by the
PCP’s assessment of the patient’s ability. All patients who
completed the baseline ESAS with at least one reported
symptom (ESAS score > 0) were contacted for follow-up to
assess change in symptom burden. Patients gave consent to a
trained research assistant via telephone in English or Spanish
for a 3-week follow-up telephone ESAS assessment and a 12-
week follow-up telephone ESAS assessment. The ESAS was
completed by the same person who completed the baseline
ESAS (e.g., patient) at each assessment. PCPs and research
assistants received extensive training on administration of the
ESAS to patients, caregivers, or caregiver assisted. Patients
who were not assessed at 3 weeks were still eligible to com-
plete a 12-week follow-up. Three telephone contact attempts
were made for each patient at each follow-up period.

Measures

The ESAS measures symptoms at present and consists of 10
visual analogue scales scored from 0, indicating no symp-
toms, to 10, the worst possible symptom burden. The
symptoms assessed include pain, tiredness, nausea, depres-
sion, anxiety, drowsiness, appetite, well-being, and shortness
of breath.16 The ESAS was chosen as it is validated in a
number of care settings,24 and is validated for both patient
and/or caregiver report. We categorized symptom burden
‡ 3 on each individual symptom as clinically significant
(moderate or severe) and requiring treatment based on similar
ESAS categorizations.25

Data on patient demographics, living situation, and func-
tional status (activities of daily living [ADL] and instrumental
activities of daily living [IADL]) were also collected at the
initial visit by the MSVD provider. Comorbidity data at
baseline were extracted from the clinical database and used to
calculate a Charlson Comorbidity Index score.26 The Kar-
nofsky Performance Scale27 was completed by the physician
at baseline to classify functional impairment to reflects pa-
tients’ ability to carry on normal activities and care for
themselves. Scores range from 100 (Normal, no evidence of
disease) to 0 (Dead).

Intervention: Home-based primary
and palliative care (HBPC)

A care model previously described elsewhere,28 the MSVD
is a joint program of the Division of General Internal Medicine
and Department of Geriatrics and Palliative Medicine at
Mount Sinai Hospital that provides care for more than 1000
homebound older patients annually. It employs 14 physi-
cians, 2 nurse practitioners (NPs), 2 nurses, 4 social workers,
and 5 clerical staff. Three of the physicians are fellowship
trained in palliative and hospice medicine, whereas 6 others
are board certified in the field. Patients are referred from in-
patient care providers, outpatient clinics, community agen-
cies, and family members/word of mouth. The care typically
involves coordinated care involving the program’s physi-
cians, social workers, and staff; certified home health agen-
cies; ancillary service providers; and community-based social
service agencies. High priority is placed on patient comfort
and minimizing unnecessary emergency room visits and
hospitalizations. A comprehensive initial visit is performed
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for all newly enrolled patients by an assigned PCP. The initial
visit consists of a complete medical history and physical exam.
After the initial visit, depending on the severity of illness, the
PCP sees patients every 2 to 12 weeks and, with assistance from
the administrative staff, coordinates all aspects of care. In the
event of an urgent medical need, patients/caregivers can con-
tact the on-call physician 24 hours per day 7 days per week.
Physicians provide ongoing chronic disease management for
their patients but also provide palliative and end-of-life care
with or without the involvement of hospice. When medical
specialty care is required, the PCP may request a home visit by
a specialist or arrange for transportation to the specialist’s of-
fice. When clinically appropriate, HBPC works in conjunction
with home hospice. In these situations the MSVD physician
remains the PCP and collaborates with hospice nurses. Home
hospice collaboration occurs in < 10% of the MSVD population,
largely because patients do not want to give up their existing
nursing or home care services. Symptoms were assessed at each
initial provider visit and treatments were made at the discretion
of each provider. In general, MSVD providers can order most
nonintravenous medications for symptom management in the
home, oxygen if needed, and in-home laboratory and radiology
services are available. PCPs take the lead in all symptom
management, but social workers are also on staff and there is
access to home visits by psychiatrists, neurologists, and rheu-
matologists on a consultative basis.

Analysis

T test and v2 statistics were used as appropriate to examine
baseline demographic and clinical characteristics of eligible pa-
tientswhodidanddidnotparticipateinsymptomfollow-up.We
used linear mixed models with repeated measures using re-
stricted maximum likelihood estimation to account for missing
data to measure the impact of time on five symptoms (pain,
depression, anxiety, loss of appetite, and tiredness) in patients
with moderate to severe symptom scores at baseline. Anxiety
was log transformed in all analyses to conform to model speci-
fications. Intercept only linear mixed models were examined to
determine covariance structures for each of the five models.
Using the Akaike information criterion (AIC), we determined
the following covariance structure for each symptom: pain: au-
toregressive; depression: unstructured; tiredness: unstructured;
loss of appetite: heterogeneous autoregressive; and anxiety:
unstructured. To account for multiple comparisons, the Sidak
correction for multiple comparisons29 was used to determine an
alpha value of 0.01758 for allmain effect models. Tukey adjusted
p values were used to determine differences in individual symp-
tom scores between baseline and 3 weeks, 3 weeks and 12 weeks,
and baseline and 12 weeks. For each model we controlled for the
following covariates when they were correlated with the symp-
tom ( p £ 0.15): age, gender, race (white versus nonwhite), and
baseline Charlson Comorbidity Index score. All analyses were
conducted using SAS version 9.2 (SAS Institute Inc., Cary, NC).

This study protocol was approved by the Mount Sinai
School of Medicine Institutional Review Board.

Results

Of the 267 eligible patients, 140 (52%) consented to a tele-
phone interview. Nineteen patients were discharged from the
program within 30 days (due to any reason, including death,
being ambulatory, or not requiring home-based care), 10 died

or were placed in a nursing home with 3 months of initial
assessment, 10 patients refused enrollment, and 88 could not
be reached. There were no differences in the clinical or de-
mographic characteristics of the participants or nonpartici-
pants other than nonparticipants were more likely to have a
diagnosis of congestive heart failure ( p < 0.05).

Of the 140 patients in the study population, the majority of
patients were more than 80 years of age (73%) and female

Table 1. Baseline Characteristics of Homebound

Patients (n = 140)

Characteristic Category Number (%)

Gender Female 105 (75)
Male 35 (25)

Ethnicity White 54 (39)
Latino 41 (29)
Black 35 (25)
Asian 3 (2)
Other 2 (1)
Missing 5 (4)

Age < 60 6 (4)
60–69 12 (9)
70–79 20 (14)
80–89 45 (32)
90–99 51 (37)
> 100 6 (4)

Insurance Has Medicaid 65 (46)

Diagnosisa Dementia 64 (46)
CHF 18 (13)
COPD 7 (5)
Depression 43 (31)
Cancer 19 (14)

Living situation Alone 47 (34)
With family member 46 (33)
With paid caregiver 28 (20)
With family + paid

caregiver
14 (10)

Unknown 5 (3)

Activities of daily
living (ADL)
(range 0–16)

0–3, most independent 32 (23)
4–7 20 (14)
8–11 23 (16)
12–15 36 (26)
16, most dependent 22 (16)
Missing 7 (5)

Independent
activities of daily
living (IADL)
(range 0–8)

7–8, most independent 2 (1)
5–6 11 (8)
3–4 25 (18)
0–2, most dependent 86 (61)
Missing 16 (12)

Karnofsky
Performance
Scale (KPS) score
(range 0–100)

10–40 67 (50)
50–70 66 (49)
80–100 2 (1)
Missing 5 (4)

Charlson
Comorbidity
Index score

0 15 (10.71)
1 28 (20)
2 21 (15)
3 34 (24.29)
4 17 (12.14)
> 4 25 (17.86)

aPatients may have multiple diagnoses.
CHF, congestive heart failure; COPD, chronic obstructive pulmo-

nary disease.
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(75%). Fifty-four (39%) were white, 41 (29%) Latino, and 35
(25%) were black. A substantial portion (46%) had Medicaid
and 34% lived alone. As expected, disease burden was con-
siderable and patients were highly impaired functionally and
cognitively. Ninety-two percent of patients required assis-
tance with one or more ADLs and 99% required assistance
with one or more IADLs. Fifty percent of patients had a
Karnofsky Performance Scale score between 10 and 40, indi-
cating inability to care for self (see Table 1).

For those patients with moderate to severe pain, depres-
sion, anxiety, tiredness, or loss of appetite, we found de-
creased trends for all individual symptoms over time (see
Fig. 1). Many patients went from having moderate to severe
symptoms to no symptoms (see Table 2). For example, 58% of
those with moderate to severe depression at baseline had no
depressive symptoms at 3 weeks. Forty-five percent of those
with moderate to severe tiredness at baseline had no tiredness
symptoms at 3 weeks.

Using mixed models, we found that, for patients receiving
the intervention with at least moderate baseline symptoms
(individual ESAS score ‡ 3), pain, depression, anxiety, and
tiredness were significantly decreased in multivariate models
controlling for age, gender, race, and comorbidities (see Table
3). Using the Tukey adjusted p values, the symptom reduc-
tions were all significant from baseline to 3 weeks and from
baseline to 12 weeks but not from 3 weeks to 12 weeks. Loss of
appetite trended toward significance ( p = 0.0252) but did not
reach our corrected alpha value. Upon examining the Tukey
adjusted p values, comparisons between time periods for this
symptom showed significant reduction from baseline to 12
weeks but not from baseline to 3 weeks.

Discussion

The present study is the first to demonstrate the impact of
HBPC on symptom assessment and management in a
chronically ill homebound population and represents a
promising model of care in which palliative care can be in-
tegrated effectively. In this chronically ill population of the
urban homebound, our data suggest that patients’ symp-
toms can be successfully managed in the home. Our study
also monitored symptoms over a clinically meaningful time
period allowing symptoms, medications, and other non-
medical aspects of a patient’s care plan adequate time to
fully see its ultimate effects. For each individual symptom
examined, among those with baseline moderate to severe
symptoms, mean symptom score decreased at 3-week
follow-up and remained significantly decreased at 12-week
follow-up. Loss of appetite appeared to only show signifi-
cant decreases at a 12-week period, suggesting that it may
take longer than 3 weeks for this symptom to be addressed
and effectively treated. In this vulnerable population that
often does not have access to outpatient clinics and in which
many are not yet hospice eligible but still have significant
symptom burden, HBPC programs can contribute greatly to
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FIG. 1. Mean score at baseline, 3 weeks, and 12 weeks for individual symptoms that were moderate to severe at admission
to home-based primary care program.

Table 2. Reduction in Moderate to Severe Symptom

Burden for Patients following Admission

to Home-Based Primary Care Program

3 weeks 12 week

Baseline
Symptom

Total
patients, n

% symptom
free

Total
patients, n

% symptom
free

Pain (n = 63) 52 25.00% 48 27.08%
Depression

(n = 42)
33 57.58% 30 50%

Loss of appetite
(n = 66)

58 20.69% 49 24.49%

Anxiety (n = 37) 29 58.62% 27 59.26%
Tiredness

(n = 63)
51 45.10% 40 47.5%

P < 0.05 compared with baseline.
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their care by instituting proper symptom management
alongside primary care.

Although specific medical intervention strategies were not
recorded in our study, MSVD practice places emphasis on
holistic care and improving patient quality of life. All pro-
viders involved in the study are proficient in palliative care
symptom management through training and/or continuing
medical education. Patients are able to receive most available
forms of nonintravenous medications for different symptom
management at home as they would in an outpatient pallia-
tive care clinic. Optimal pain management is achieved
through frequent opioid dosage titration alongside adjuvant
therapy. Depression is aggressively treated with a variety of
antidepressants along with social work support. Providers are
comfortable ordering medications used commonly at the end
of life including morphine, haldol, atropine, and pro-
chlorperazine.

Although this was the first study to use ESAS to specifically
monitor change in symptom burden of a homebound popu-
lation receiving HBPC, there have been similar findings
showing reduction in symptom burden in other populations
receiving palliative care. In one study on a palliative care unit,
there were reductions in mean values of ESAS scores from
Day 1 to Day 7 for all symptoms apart from drowsiness and
depression.30 Furthermore, Bruera et al. found similar results
when assessing reduction in total ESAS score over a 21-day
interval in a palliative care unit.16

There are some limitations to note. Only 52% of patients
with completed baseline assessments completed at least one
follow-up ESAS assessment. Almost one-fourth of those not
followed were disenrolled from the HBPC program prior to
follow-up assessment. In such a chronically ill population, it is

expected that a significant portion of our patients would die
or be unable to be managed successfully in the home, which
would result in attrition.31 Our findings are therefore only
generalizable to those patients who survive at least 3 months
in HBPC. Other reasons for no follow-up were inability to
respond verbally over the phone or absence of a caretaker or
family member to assist with assessing the patient’s symp-
tom burden. Future studies should conduct in-home symp-
tom assessment to decrease loss to follow-up. Importantly,
we did not see any differences in comparing those who
participated with those who did not other than the fact that
they were less likely to have congestive heart failure. We
used a cutoff of ‡ 3 in this study to indicate a clinically sig-
nificant symptom, thus including a lower threshold for
clinically significant symptoms than previous studies.25 We
chose this cutoff to include a larger pool of homebound pa-
tients whose symptoms would be addressed by their PCP.
Our findings remained unchanged using more conservative
estimates of symptom burden.

Furthermore, the baseline ESAS data were collected by a
clinician in person during a home visit, whereas the follow-up
data were collected by a research assistant over the phone.
Although the research assistant was trained to administer the
ESAS as consistently as possible, results may have differed
when questions were asked by the patient’s PCP or by tele-
phone. Another limitation involved probable differences in
physician training and practices in symptom management
and techniques used. Although the practice’s providers all
receive similar faculty development and education in symp-
tom management, some symptoms have more routine and
widely accepted treatment plans, whereas others are less
standardized depending on symptom pattern, physician,

Table 3. Reduced Symptom Burden at Three Weeks and Twelve Weeks for Patients with Moderate

to Severe Symptom Burden following Admission to Home-Based Primary Care Program

Comparisons: change in mean score over 2 time points

Symptom Predictors F value p value
Baseline to 3 weeks

t value (p value)
Baseline to 12 weeks

t value (p value)
3 weeks to 12 weeks

t value (p value)

1. Pain Time 5.02 0.0084* 2.08 (0.0397)** 3.11 (0.0024)** 0.71 (0.4797)
Gender 1.02 0.3176
Age 9.18 0.0036*

2. Depression Time 17.44 < 0.0001* 5.74 ( < 0.0001)** 3.92 (0.0004)** - 1.22 (0.2283)
Gender 0.05 0.8227
Age 0.01 0.9105
Charlson score 0.14 0.7082

3. Loss of appetite Time 3.81 0.0252 0.83 (0.4082) 2.73 (0.0074)** 1.85 (0.0667)
Gender 1.90 0.1730
Race 1.42 0.2380

4. Anxiety Time 33.95 < 0.0001* 7.39 ( < 0.0001)** 6.46 ( < 0.001)** - 0.24 (0.8090)
Age 10.63 0.0026*
Race 3.63 0.0655
Charlson score 8.97 0.0052*

5. Tiredness Time 10.19 0.0002* 4.51 ( < 0.0001)** 3.97 (0.0002)** - 0.35 (0.7262)
Age 0.10 0.7500
Race 0.27 0.6059
Charlson score 1.39 0.2426

*Significant p value based on 0.01758 alpha (correcting for multiple comparisons).
**Significant p value based p < 0.05 based on corrected Tukey.
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and/or patient preference. This study did not collect detailed
data on specific intervention practices for patients.

Several additional challenges arose concerning the assess-
ment of symptom burden in a population that has such a large
percentage of patients with dementia or other illnesses that
similarly prevent patients from reliably relaying symptom
severity. Assessments were completed by the patient when
possible and by family members or formal caregivers when
needed. For future studies, it is worth considering other in-
struments that could better predict symptom burden in pa-
tients who cannot contribute the time and concentration
needed for successful ESAS assessment. There are several
nonverbal tools such as the Pain Assessment in Advanced
Dementia (PAINAD) Scale and Pain Assessment in Non-
communicative Elderly Persons (PAINE) that require a phy-
sician or caretaker to observe behaviors that may act as
indicators of certain symptoms.32 This type of tool may be
more appropriate in patients with dementia and should be
considered for future studies.

Conclusion

The improvements in symptom burden in homebound
patients enrolled in HBPC programs underscore the impor-
tance of proper symptom assessment and management in
order to improve the quality of life of chronically ill patients in
the community. The number of homebound patients will in-
crease as the population ages in the coming years, and it is
imperative that they receive proper symptom management
and care to avoid unnecessary institutionalizations, reduce
caregiver and family burden, and improve patients’ well-
being and satisfaction. HBPC programs that provide the
proper mix of physicians, nurses, social workers, and case
management are crucial for enhancing the medical and psy-
chological needs of homebound patients who are not also
enrolled in hospice care. In the future, studies can begin to
elucidate how symptoms can be most successfully managed
in the home environment, and how symptom burden pro-
gresses over longer time periods.
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