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Abstract

Background—Many older adults are homebound due to chronic illness and suffer from 

significant symptoms, including pain. Home-based primary and palliative care (HBPC), which 

provides interdisciplinary medical and psychosocial care for this population, has been shown to 

significantly reduce symptom burden. However, little is known about how pain is managed in the 

homebound.

Objective—This article describes pain management for chronically, ill homebound adults in a 

model, urban HBPC program.

Design/Measurements—This was a prospective observational cohort study of newly enrolled 

HBPC patients, who completed a baseline Edmonton Symptom Assessment System (ESAS) 

survey during the initial HBPC visit (N = 86). Baseline pain burden was captured by ESAS and 

pain severity was categorized as none, mild, or moderate-severe. All pain-related assessments and 

treatments over a 6-month period were categorized by medication type and titration, referrals to 

outside providers, procedures, and equipment.

Results—At baseline, 55% of the study population had no pain, 18% had mild pain, and 27% 

had moderate-severe pain. For those with moderate-severe pain at baseline (n = 23), prescriptions 

for pharmacological treatments for pain, such as opiates and acetaminophen, increased during the 

study period from 48% to 57% and 52% to 91%, respectively. Nonpharmacological interventions, 

including referrals to outside providers such as physical therapy, procedures, and equipment for 
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pain management, were also common and 67% of the study population received a service referral 

during the follow-up period.

Conclusions—Pharmacological and nonpharmacological treatments are widely used in the 

setting of HBPC to treat the pain of homebound, older adults.

Keywords

home-based primary and palliative care; pain management; homebound

Introduction

In increasing numbers of older adults, multiple chronic health conditions result in functional 

impairment, substantial symptom burden, and homebound status.1–3 These individuals, who 

comprise nearly 6% of adults aged 65 and older in the United States, are more likely to have 

health-care needs requiring hospitalization, cognitive impairment, and increased mortality 

rates compared to nonhomebound individuals.4–6

Compounding the vulnerability of this population is limited access to quality health care in 

the home.7 Home-based primary and palliative care (HBPC) provides much needed access to 

medical and psychosocial care for this population. This model of care provides 

multidisciplinary management of complex medical conditions, while at the same time 

promoting function and independence.2,8

Previous research has demonstrated that HBPC significantly reduces overall symptom 

burden in chronically ill homebound adults.9 Pain is one of the most common and 

distressing symptoms experienced by older adults and is associated with increasing frailty.
10–15 However, little is known about how specific symptoms, like pain, are assessed and 

managed in this population. Given recent national efforts to create quality standards for 

HBPC,16 we sought to describe pain levels and pain management in a model HBPC 

program. We hypothesized that both pharmacological and nonpharmacological interventions 

would be used to manage pain in the home.

Methods

Setting

This 6-month prospective, observational cohort study was conducted at the Mount Sinai 

Visiting Doctors (MSVD) program at Mount Sinai Medical Center in New York City. Mount 

Sinai visiting doctors, which has been described previously,17 provides HBPC to over 1,500 

community dwelling adults annually, most of whom are over 80 and have multiple, serious 

illnesses. Eligible patients, who are seen every two months, must fulfill the Medicare 

homebound definition: leaving home requires considerable effort and assistance and is not 

recommended due to health conditions. The program employs 14 physicians, two nurse 

practitioners, two nurses, three social workers, and four clerical staff. The MSVD program 

prioritizes quality of life, comfort, and aims to reduce unnecessary medical interventions and 

hospitalizations.
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Patients

All newly admitted MSVD patients proficient in English, who completed a baseline 

Edmonton Symptom Assessment System (ESAS)18 survey by self or proxy, between 

January 2013 and January 2014 (n = 221) were eligible for the study. All patients who did 

not complete a baseline ESAS (n = 111, 52%) were excluded. The most common reasons the 

baseline ESAS was not completed were advanced dementia and nonverbal status. Eight (3%) 

patients refused to participate. Of those 104 patients who completed a baseline ESAS and 

were available to participate in the study, 12(11%) declined further participation and six 

(5%) were lost to follow-up (Supplemental Figure 1).

Measures

The primary measure of interest in this study is the ESAS pain assessment. Symptom 

severity was ranked as 0 = none, 1 to 3 = mild, and 4 to 10 = moderate-severe. The ESAS 

was selected to assess symptom severity because it has been validated in multiple care 

settings and has been used previously in the MSVD population.3,9,19

The MSVD physicians further evaluated patient function with the palliative performance 

scale (PPS) and the activities of daily living and instrumental activities of daily living scales.
20–22 Patient comorbidity was quantified with the Charlson comorbidity index (CCI) score, 

which was calculated using the diagnoses included in the electronic medical record (EMR) 

problem list.23

Data Collection

The baseline ESAS was administered by the MSVD physician during the initial home visit 

and completed by patient or proxy. All interventions and diagnoses were extracted from the 

EMR monthly and verified by MSVD physician review. Baseline was defined as the 

interventions in place at the end of the initial home visit (including medications prescribed 

prior to MSVD enrollment that were left in place), and follow-up was defined as the 

cumulative interventions at the end of the 6-month study period.

Interventions for pain were further classified by pharmacological treatments: type, 

initiations, discontinuations, and titrations, and by nonpharmacological treatments. 

Categories of pharmacological treatments included acetaminophen, nonsteroidal anti-

inflammatory drugs (NSAIDs), lidocaine (patch/gel), adjuvant therapy, and opioids. 

Medications were identified based on a comprehensive list (Supplemental Tables 1 and 2). 

Categories of nonpharmacological treatments included referrals to providers outside of 

MSVD, procedures, equipment, and nursing visits related to pain.

Analysis

Rates and frequency of pharmacological and nonpharmacological treatments were calculated 

at baseline and follow-up. Overall differences between patients with moderate-severe 

baseline pain compared to all others were assessed by the χ2 test of association and the 

Mann-Whitney U test. Data were analyzed using SAS version 9.2 (SAS Institute, Inc., Cary, 

North Carolina).
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The Icahn School of Medicine at Mount Sinai institutional review board approved this study 

protocol.

Results

Patient Characteristics

Between January 2013 and January 2014, 221 individuals were newly enrolled in the MSVD 

program, and 86 consented to participate in the study. Of the 86 participants, the majority 

was female (n = 63, 73%), white (n = 42, 49%), and over age 70 (n = 78, 91%), with 

considerable disease burden: 37% (n = 32) had a CCI score ≥3 and 10% (n = 9) had a PPS 

score 0 to 30, indicating poor prognosis (Table 1).

Study participants experienced pain in similar proportions to previously published reports.
10,11,24 Nearly half (n = 39, 45%) reported pain at baseline, with 27% (n = 23) having 

moderate-severe pain and 18% (n = 16) from mild pain. Those with moderate-severe 

baseline pain were significantly more likely to be female (P < .005), to be prescribed an 

opioid (P < .001), and have a diagnosis related to musculoskeletal pain, including fractures, 

spinal stenosis, and tendonitis (P < .001). Notably, the burden of pain associated with joint 

or musculoskeletal disease was high in the overall population, with 64% (n = 55) of patients 

carrying an associated diagnosis.

Home-Based Primary and Palliative Care Interventions for Pain

Home-based primary and palliative care providers employed a variety of pharmacological 

and nonpharmacological pain treatments for all study participants over the course of 6 

months (Table 2). By the end of study observation, 58% (n = 50) of all patients had been 

prescribed acetaminophen, 36% (n = 31) had been prescribed opioids, 33% (n = 28) had 

been prescribed adjuvants, 21% (n = 18) had been prescribed NSAIDs, and 13% (n = 11) 

had been prescribed lidocaine.

Among those participants with moderate-severe pain at baseline (n = 23), the proportion 

treated with each category of analgesics increased throughout the study period (Figure 1). 

Acetaminophen prescriptions nearly doubled from 52% (n = 12) at baseline to 91% (n = 19) 

at the end of the study period, while prescription of opioids, NSAIDs, lidocaine, and 

adjuvants rose more modestly. At baseline, nearly half of patients with moderate-severe pain 

were prescribed opioids (n = 11, 48%). Of these patients, 10 were prescribed a single 

medication that was primarily short acting (n = 9, 82%), oral (n = 9, 82%), and strong (n = 6, 

55%). During the follow-up period, five (45%) of the 11 opioid regimens remained stable, 3 

(27%) had dose increases, two (18%) had opioid prescriptions stopped and restarted, and 

one (9%) had a dose decrease. Of the 12 patients with moderate-severe baseline pain who 

were not on an opioid at baseline, three (25%) were prescribed an opioid during the study 

period that was strong, short acting, and either oral (n = 2, 67%) or liquid (n = 1, 33%).

Home-based primary and palliative care providers frequently employed nonpharmacological 

interventions to manage pain for the overall study population (Table 2). During the follow-

up period, 67% (n = 58) of study participants received a referral to a provider outside of 

MSVD – including 13% (n = 11) to hospice – 22% (n = 19) underwent a procedure or 
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assessment for pain, and 26% (n = 22) received medical equipment (eg, wheelchair, hospital 

bed, brace/splint, or rollator walker) to relieve pain or manage functional impairment caused 

by pain. Additionally, nearly a quarter of the study population (n = 19, 22%) was visited by 

a MSVD healthcare worker urgently for pain during the study period.

Discussion

Pain is one of the most common and distressing symptoms experienced by older adults. We 

found that pharmacological and nonpharmacological treatments are widely used to manage 

pain or functional impairment due to pain in homebound adults. Acetaminophen and opioids 

were the most commonly prescribed medications during the study period, though NSAID 

prescription was also common, reflecting the high rates of inflammatory musculoskeletal 

conditions in this population.

Although patients with moderate-severe baseline pain were more likely to be treated with 

opioids than the rest of the study population, over 40% of these patients were not prescribed 

an opioid during the study period. Given the high burden of musculoskeletal and joint pain 

among patients with moderate-severe baseline pain, it is likely that these patients required 

the relief supplied by anti-inflammatory medications and acetaminophen, the most 

commonly prescribed drug overall, rather than an opioid. Of note, at the time of this study, 

the majority MSVD physicians (71%) were board certified in palliative medicine and had 

extensive training in appropriate opioid use, with the remaining physicians board certified in 

internal medicine. Furthermore, MSVD has also initiated additional training on opioid 

prescribing and physicians are now required to complete course work on pain management 

and addiction by New York State.25

There were several limitations to this study. First, this was a small study from a single, urban 

HBPC practice, potentially limiting the generalizability of the results. Second, nearly half of 

the potential study population was excluded primarily because of some form of cognitive 

impairment, limiting our understanding of pain and pain management in these patients. 

Third, the treatment data were available only from the start of HBPC enrollment, and there 

was no way to compare HBPC initiated treatments with those instituted by prior 

practitioners. It was also not possible to establish the source of a patient’s pain and therefore 

treatments could not be correlated with specific diagnoses. Additionally, we did not track 

reasons for changing medications, including any treatment-related complications. Future 

larger studies should evaluate the types of treatments received before the initiation of home-

based primary care, the impact of medication side effects on treatment decision-making, as 

well as how different interventions affect different etiologies of pain in order to further 

clarify and enhance treatment recommendations/guidelines for this population. Finally, chart 

review may be subject to variability in the quality of the information recorded and 

differences in interpretation. To mitigate these effects, unclear documentation was reviewed 

with MSVD providers to reach a consensus interpretation. Despite the study’s limitations, 

we believe it offers valuable insight into current practices surrounding pain management of 

the homebound elderly.
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This work suggests that HBPC providers can identify and manage pain in homebound 

adults, and that well-trained providers can employ a wide variety of strategies, including 

opioids, to manage pain in the home. Future work should continue to explore symptom 

management in the home and the efficacy of specific treatments.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Pharmacological treatment of pain for patients with moderate-severe baseline pain newly 

enrolled in home-based primary care at 0, 2, 4, and 6 months.
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Table 2.

Pain Treatments Administered Over 6-Month Study Period for Patients Receiving HBPC (N = 86).

Pharmacological Treatments n (%)

 Acetaminophen 50 (58)

 Opiates 31 (36)

 Adjuvants
a 28 (33)

 NSAIDs 18 (21)

 Lidocaine 11 (13)

 Steroid joint injections 5 (6)

Nonpharmacological treatments

Any referral 58 (67)

 Physical therapy 50 (58)

 Occupational therapy 23 (27)

 Nurse visits 19 (22)

 Podiatry 17 (20)

 Hospice 11 (13)

 Neurology 4 (5)

 Orthopedist 3 (3)

 Oral surgery 1 (1)

 Rheumatology 1 (1)

 Pain specialist 1 (1)

 Migraine specialist 1 (1)

Any Procedure 19 (22)

 X-ray (abdominal, foot, head/neck, hip, leg, knee, shoulder, spine) 16 (19)

 CT (abdominal, head, shoulder) 3 (3)

 Ultrasound, shoulder 1 (1)

 Cerumen disimpaction 1 (1)

 Disimpaction 1 (1)

 Excision of toe corn 1 (1)

 Hydrocortisone suppository 1 (1)

Any equipment 22 (26)

 Wheelchair (new, repair, supplies, mobility evaluation) 17 (20)

 Brace/splint 8 (9)

 Hospital bed (new, repair) 6 (7)

 Rollator walker 1 (1)

MSVD urgent pain visits 19 (22)

Abbreviations: CT, computed tomography; HBPC, home-based primary and palliative care; MSVD, Mount Sinai visiting doctors; NSAIDs, 
nonsteroidal anti-inflammatory drugs.

a
Partial list includes Gabapentin, Lamotrigine, Nortriptyline, and Baclofen. Full list in the Supplemental Table 1.
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