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Abstract
Context—Pain management is suboptimal in nursing homes.

Objectives—To estimate the extent to which receipt of hospice in nursing homes (NH) increases
the receipt of pain management for residents with cancer at the end-of-life.

Methods—Study participants included Medicare beneficiaries with cancer who were NH
residents in the last 90 days of life in 2011-2012 (n=78,160). Residents in pain on hospice were
matched to like residents without hospice by facility, type of pain assessment (self-report/staff
assessment), and weeks until death (9,064 matched strata, 16,968 unique residents. Minimum Data
Set 3.0 provided information on residents’ pain prevalence and receipt of pain management
(scheduled analgesics, as needed [PRN] medication, non-pharmacologic interventions). We
developed conditional logistic models to estimate the association between hospice use and pain
management, stratified by self-reported and staff-assessed pain.

Results—We found that pain prevalence was higher in residents using hospice versus those
without hospice (e.g. residents who self-reported pain: hospice: 59.9%, 95% Confidence Intervals
(CI1)=59.3-60.5%; non-hospice: 50.0%, 95% CI1=49.4-50.6%). In matched analyses, untreated
pain was uncommon (self-reported pain: 2.9% and 5.6% in hospice users and non-users,
respectively. Hospice use was associated with receipt of scheduled analgesics (self-reported:
adjusted Odds Ratio (aOR) =1.85, 95% CI=1.73-1.971and PRN medication (self-reported:
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aOR=1.31, 95% CI=1.20-1.43). Pain prevalence and the association between hospice and pain
management were similar in residents with staff-assessed pain.

Conclusion—Untreated pain at the end-of-life among residents with cancer in NHs is unusual.
Hospice is associated with increased pain management among those with documented pain.
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INTRODUCTION

In 2009, one of six Medicare decedents with cancer died in a nursing home (NH)L. The
majority experienced pain 2, the most common symptom of cancer in older adults#. Cancer
pain can be effectively treated in most patients using clinical guidelines®—8, and the
alleviation of pain is a primary goal of dying residents and their families 911, Despite this,
the prevalence of untreated and undertreated cancer pain in NHs has been reported to be
unacceptably high 1213,

Barriers to effective pain management in NHs include limited physician visits, inadequate
staffing, and an organizational culture that prioritizes improving and maintaining resident
function over providing palliative care 14-16. Dying NH residents often only have access to
palliative care through enrollment into hospice carel’-18, available to Medicare beneficiaries
with a life expectancy <6 months and who agree to forgo curative treatment!®, Hospice
providers improve pain management through their expertise in pain assessment and
analgesic use. Although NH residents who experience pain and are enrolled in hospice care
are more likely to receive analgesics than those receiving traditional care 2021, there is room
for improvement. In NHs, 15% and 25% have untreated pain in long-term and short-term
NH hospice, respectively 2021, These estimates were derived from data sources >15 years
old before Centers for Medicare and Medicaid Services (CMS) introduced pain quality
indicators (2002), implemented Medicare Part D (2006), strengthened surveyor guidance (F-
tag 309;2008), and overhauled pain measures on the Minimum Data Set 3.0 (MDS) in 2010.

Given wide changes in NH policy, we sought to update the estimates of pain prevalence and
treatment in hospice-eligible NH residents, and estimate the extent to which hospice
enrollment increases pain management in dying NH residents with cancer pain, by
leveraging national, comprehensive NH data from 2011 and 2012.

METHODS

Data

We linked vital statistics of Medicare beneficiaries from the Medicare Master Beneficiary
Summary File to the MDS 3.0 (2011 and 2012). The MDS 3.0 is a federally required,
standardized assessment for all residents living in Medicare- or Medicaid approved NHs
(approximately 96% of US NHs). The MDS includes over 450 items on NH residents’
functional status, mood, medical conditions, treatment provided, and other measures22-26,
Registered nurses at the NH facility review medical records, observe residents, and

J Pain Symptom Manage. Author manuscript; available in PMC 2018 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hunnicutt et al.

Page 3

communicate with the resident and family members to complete the MDS. Comprehensive
assessments are required at admission, annually, and at significant changes in health status
including enrollment into hospice. Quarterly assessments (with a subset of items) are
conducted every 90 days.

The University of Massachusetts Medical School Review Board approved this study.

Study Sample

We identified all Medicare beneficiaries with a validated date of death in 2011-2012 who
had a comprehensive or quarterly MDS assessment <90 days before death (n=656,202).
MDS assessments completed after a resident’s death date were excluded. Residents with an
active MDS diagnosis of cancer listed (item 10100 or an ICD-9 code 140.xx-203.xx listed
under 10800) were eligible (n=88,888). We excluded 10,728 decedents who were <65 years
of age (n=5,311), comatose (n=429), or missing data on key variables (n=4,988). The source
population included 78,160 residents. The last MDS assessment before death was used to
measure hospice use, pain, pain management, and potential confounders.

Measuring Hospice Use

Hospice is available to all Medicare beneficiaries with a terminal illness and a life
expectancy of < 6 months 9. We assumed all in the source population were eligible for
hospice. The NH nurse completing the last MDS assessment documented whether NH
residents received state licensed and/or Medicare certified hospice care in the previous 14
days (or since admission) while a NH resident or before admission/reentry (MDS 3.0 item
0O0100K2; Yes/No). If a NH resident received hospice care before NH entry and not during
the NH stay, we did not consider them as having received hospice because of potential
differences of hospice services in institutionalized settings 27. We did not exclude persons
who received hospice care outside of the NH. Receipt of hospice care showed excellent
agreement between research nurses and field nurses (x=0.89)%2,

Pain and Pain Management

The outcomes of interest were pain and pain management at the last MDS assessment. All
MDS 3.0 assessments collect information on pain presence, frequency, and severity within a
five day look back period through either self-report when residents are able to be understood
or through staff assessment. For residents who self-reported pain, frequency (rarely,
occasionally, frequently, almost constantly) and severity of pain was collected. Severity was
measured using either the Verbal Descriptor Scale which categorizes pain as mild, moderate,
severe, or very severe/horrible or the Numeric Rating Scale which rates pain from mild to
very/severe horrible pain on a scale from 0-10. A validated crosswalk was used to compare
the two scales?®. We used the CMS quality indicator definition to classify self-reported

pain 29, The three categories were no pain, mild/infrequent pain (mild to severe pain
occurring rarely/occasionally), and moderate/severe pain (either moderate/severe pain
occurring frequently or almost constantly or very severe/horrible pain occurring at any
frequency). If NH staff assessed pain, the nurse reviewed the resident’s medical record,
consulted other staff, and directly observed the resident to document pain indicators (crying,
moaning, grimaces, etc.) and pain frequency in the previous five days (none, occurring 1-2
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days, 3-4 days, or daily).We categorized staff-assessed pain as: no pain, infrequent pain (1-2
days), or frequent pain (=3 days).

Pain management in the 5 days preceding the assessment was based on a medical record
review conducted by NH staff of medications and interventions prescribed with the goal of
treating pain. Three items were available including receipt of: 1) scheduled pain regiment, 2)
any PRN pain medication, and 3) any non-pharmacological pain intervention (including bio-
feedback, massage, physical therapy, stretching and strengthening exercises, chiropractic,
electrical stimulation, acupuncture, etc.). We categorized receipt of any pharmacologic pain
intervention if the assessor recorded a scheduled pain regimen or PRN medication use.
Because scheduled pain regiments and PRN medications are differing but complimentary
strategies to managing cancer pain3°, we examined them separately. All measures of pain
and pain management had excellent reliability (x > 0.92)22.

Potential Confounders

Matching

We evaluated resident characteristics that could potentially confound the relationship
between receipt of hospice and pain/pain management. Sociodemographic characteristics
included age (65-74 years, 75-84 years, =85 years), race/ ethnicity (non-Hispanic white vs.
other), and marital status (married vs. other). Length of NH stay (<90 days, =90 days), type
of MDS assessment (admission, quarterly, annual, significant change in status), and whether
the resident was dually eligible for Medicaid were considered. Behavioral characteristics
included rejection of care in the previous week. Clinical characteristics included
comorbidities associated with hospice enrollment (heart failure, dementia) or pain (e.g., hip
fracture, diabetes), physical functioning, and cognitive impairment. Physical functioning was
measured using the MDS-ADL Self-Performance Hierarchy categorized as totally dependent
(5-6) or not (0 to 4).25 Cognitive impairment was measured using the Cognitive Function
Scale (CFS),26 which integrates the self-reported Brief Interview for Mental Status (BIMS)
with the staff-assessed Cognitive Performance Scale (CPS) when residents could not
complete the BIMS screener. We categorized residents by whether they were severely
cognitively impaired (incomplete BIMS and a CPS score of (5 or 6) or not (BIMS 0-15 or
CPS 0-4).

Among those with documented pain, we used matching with replacement to group each
resident receiving hospice to up to 5 residents not receiving hospice by 1) facility, 2) type of
pain assessment received (e.g., whether the resident self-reported pain or had staff observe/
assess their pain), and 3) weeks from last MDS assessment to death (+/— 3 days)31. We
matched on facility to reduce the potential for facility-level confounding and ascertainment
bias in pain assessment32. We matched on type of pain assessment (self-reporting or staff-
assessed) because the MDS measures of pain frequency and severity differ. Residents unable
to self-report may be more severely cognitively impaired and not comparable to residents
who could self-report due to under-ascertainment and under-treatment of pain in this
vulnerable subpopulation 243334,
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Analysis

All analyses were stratified by self-report versus staff-assessed pain. We conducted analyses
to describe resident characteristics and examined distributions of pain reported by hospice
use and type of pain assessment in the entire source population. To estimate the association
between hospice use and pain management, we used conditional logistic models to account
for the matched study design. We included age, race/ethnicity, and gender into all models
due to differences in hospice enrollment and receiving analgesics for pain by these
factors13:35.36, To evaluate additional confounders, we used a manually driven, step-wise
model building process to derive the most parsimonious model that adjusted for
confounders. This iterative process required that each potential confounder be included
separately into the model to evaluate the effect estimate of interest. The variable that
changed the effect estimate the most (providing the change was >10%) was included in the
subsequent model; this process continued until the estimate was no longer altered by
additional variables. From the full model, we estimated adjusted odds ratios (aOR) and 95%
confidence intervals (Cl). We conducted an analysis that also stratified by length of NH stay
because we hypothesized that residents who are new nursing home residents may be
differentially at risk for untreated painl2-13:37 We performed a sensitivity analysis
examining only residents in the most pain to address concerns of confounding by pain
severity. Because we could not adjust for osteoporosis and arthritis on quarterly MDS
assessments, we performed a sensitivity analysis to examine these potential confounders in
matched pairs where both residents completed comprehensive MDS assessments.

RESULTS

Figure 1 shows the prevalence of pain for NH residents in the source population by type of
pain assessment and hospice use. For residents able to self-report pain (Figure 1, Panel A),
hospice users were more likely to report any pain than non-hospice users (hospice: 59.9%,
95% CI1=59.3-60.5%; non-hospice: 50.0%, 95% Cl= 49.4-50.6%). The overall difference
was more strongly driven by differences in mild/infrequent pain (hospice: 38.2%, 95%
Cl1=37.6-38.8%; non-hospice: 31.6%, 95% Cl= 31.1-32.2%) than moderate to severe pain
(hospice: 21.7, 95% Cl= 21.2-22.2; non-hospice: 18.4, 95% Cl= 17.9-18.8). For residents
with staff-assessed pain (Figure 1, Panel B), the overall difference in pain observed (hospice:
63.7% 95% Cl= 62.8-64.6; non-hospice: 44.4%, 95% Cl= 43.3-45.5%) was primarily driven
by reports of frequent pain (hospice: 43.5% 95% Cl= 42.6-444.4; non-hospice: 27.3%, 95%
Cl=26.3 —28.3%) than infrequent pain (hospice: 20.2% 95% CI= 19.4-20.9; non-hospice:
17.1%, 95% Cl= 16.3 — 18.0%). Of those experiencing pain and included in the matched
analysis (23,830 hospice users [55.5% of all hospice users] and 19,104 non-hospice users
[44.5% of all non-hospice users]), 9,064 hospice users were matched to 7,904 non-hospice
users sampled with replacement to create 9,064 matched strata from 1,578 nursing homes.

Table 1 shows characteristics of the matched hospice users and non-hospice users by pain
assessment type. Eighteen percent had staff-assessed pain. Median time from the last MDS
assessment to death was 3.0 weeks for self-reporting residents (interquartile range [IQR], 1.7
—5.3) and 0.9 weeks for staff-assessed residents (IQR, 0.3 — 2.1). Matched residents were
predominately white regardless of pain assessment type or hospice use. There were
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differences between residents who self-reported pain and residents with staff-assessed pain.
Relative to those who self-reported pain, staff-assessed residents were older and more likely
to have a significant change in status MDS assessment, extensive ADL compromise, severe
cognitive impairment, and dementia. Hospice users had similar levels of severe cognitive
impairment in comparison to non-hospice users (regardless of pain assessment type), but
were more likely to have a significant change in status MDS assessment and be totally
physically dependent. Hospice users (regardless of assessment type) were more likely to
have anxiety disorders relative to non-users but had similar prevalence of other comorbid
conditions with the exception of surgical wounds in residents who self-reported pain only. In
those who could self-report pain only, hospice users were more likely to have dual eligibility
for Medicare/Medicaid and were less likely to have an admission/quarterly/annual MDS
assessment or be married relative to non-users. In those with staff-assessed pain only,
hospice users were less likely to be long-term nursing home residents and have a quarterly or
annual MDS assessment relative to non-users.

Receipt of Pain Management

Table 2 shows the association of hospice use and receipt of pharmacologic and non-
pharmacologic pain management among residents with any pain documented by type of pain
assessment. Overall, those receiving hospice had greater odds of receiving medication
relative to those who did not receive hospice (aOR (self-reported) = 2.03, 95% CI =1.72—
2.39; aOR(staff-assessed)=3.30, 95% Cl=2.14-5.09). Relative to those not receiving
hospice, those who did were more likely to receive scheduled analgesics (aOR (self-
reported) = 1.85, 95% CI=1.73-1.97 1.60, 95% CI=1.48-1.73; aOR (staff-assessed) = 1.45,
95% CI=1.28-1.65) and PRN medication (aOR(self-reported)= 1.31, 95% CI=1.20-1.43,
aOR(staff-assessed)= 1.66, 95% Cl=1.36-2.04). Non-pharmacologic pain management was
less commonly used than medication Hospice users were more likely to receive non-
pharmacologic pain management relative to non-hospice users (aOR (self-reported) = 1.18,
95% Cl=1.11-1.26; aOR (staff-assessed) = 1.41, 95% Cl=1.23-1.61).

Table 3 shows the analysis stratified by length of NH stay. For residents who self-reported
pain, hospice use was associated with receipt of scheduled analgesics in short-term residents
(aOR (self-report) =1.90, 95% CI=1.75-2.05) and long-term residents (aOR (self-report)
=1.87, 95% Cl=1.46-2.39). Hospice use was associated with scheduled analgesics in
residents with staff-assessed pain for short-term residents only (aOR(staff-assessed)= 1.45,
95% CI=1.23-1.70).

In sensitivity analyses including only NH residents who self-reported severe pain or who had
staff-assessed frequent pain, the association between hospice use and pain management
remained for receiving any medication (aOR(self-reported)=2.62, 95% Cl= 1.76-3.91;
aOR(staff-assessed)=4.41, 95% Cl= 2.03-9.58), scheduled analgesics(aOR(self-
reported)=1.71, 95% Cl=1.47-1.99; aOR(staff-assessed)=1.46, 95% Cl1=1.21-1.75), PRN
medication (aOR(self-reported)=1.61, 95% CI=1.30-2.00; aOR(staff-assessed)=1.48, 95%
ClI=1.09-2.01), and nonpharmacologic pain management (aOR(self-reported)=1.24, 95%
Cl=1.07-1.45; aOR(staff-assessed)=1.48, 95% C1=1.09-2.01).
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Analyses using only full MDS assessments showed no evidence that the effect estimates
were confounded by arthritis or osteoporosis (data not shown).

DISCUSSION

To our knowledge, this is one of the first national and comprehensive studies to focus on
hospice care and pain/pain management in NH residents with cancer at the end-of-life. We
found that among residents who self-reported pain, hospice use was associated with receipt
of analgesics including both scheduled and PRN medication in comparison to non-hospice
residents. Untreated pain in hospice and non-hospice users was lower than previous
estimates20:38, but pain management strategies varied by hospice use and assessment type.
The prevalence of pain in our source population was higher in NH residents receiving
hospice care compared to residents not receiving hospice care.

The largest previous study of hospice and pain management in NHs using data from 1992 to
1996 found that untreated pain was 15% in hospice users and 23% in non-hospice usersZ°.
Similarly, a study using national survey data from 2004 found that approximately 15% of
hospice users had untreated pain38. Our findings suggest that there was an increase in overall
use of pharmacologic pain management in both hospice and non-hospice users. We are
uncertain what may have led to this increase in overall use, but our findings suggests that the
largest change is in PRN medication use, as our estimates for scheduled analgesics use are
consistent with estimates of use in NH residents using hospice from 200438, Although it is
possible that this increase could be due to limiting our sample to residents with cancer, we
find this unlikely due to the similar poor quality of pain management in NHs regardless of
whether residents have a cancer diagnosis39:49.

Current guidelines recommend a multimodal/proactive approach to cancer pain that includes
scheduled and PRN pain medication, accompanied by non-pharmacologic interventions30.
PRN medication use was fairly high regardless of hospice use or pain assessment type, but
there was wide variation in scheduled analgesics use. Residents receiving hospice care had
increased odds of receiving scheduled analgesics relative to non-hospice residents, but
overall use of scheduled analgesics ranged from 52-80%. Further, we found that lack of
scheduled analgesic use was common among those in the most pain, indicating that pain
severity was no guarantee of receiving guideline recommended pain medication. Although it
appears that increases in pain management have occurred in NHs, improvements are still
possible. The data available in the current study do not permit comment on the quality of
analgesic medications used.

We found that hospice use was associated with non-pharmacologic interventions. These
interventions were used less frequently than medications, and it is unclear if hospice users
received different interventions than non-hospice users. The MDS does not capture details
regarding the specific types of non-pharmacological interventions used. Common non-
pharmacologic interventions for cancer pain include hot/cold therapy, physical therapy,
nerve blocks, electrical stimulation, bio-feedback and acupuncture?142, Non-pharmacologic
interventions can be useful and effective as primary adjuvants in the treatment of cancer
pain, though how they are used in NHs is unclear.
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The association between hospice and receipt of scheduled analgesics was strongest in short-
term residents. This appears to be driven less by the high level of scheduled analgesics in
hospice users and more by the relatively low use of scheduled analgesics in short-term
residents not using hospice. Non-hospice users receive both their custodial care and pain
management from NH staff who may not be adequately trained to provide appropriate pain
management and may not know the resident when they initially transition to the NH 37,
making it difficult to appropriately treat pain. Hospice care may be particularly useful during
this initial transition because hospice staff specialize in pain and symptom management and
have experience treating patients that they have never seen before. The relative benefits of
hospice care are largely present in long-term NH residents as well, though the overall use of
scheduled analgesics increased regardless of hospice status.

In the source population, pain was reported in more than half of all NH residents with cancer
at the end-of-life, and hospice users reported more pain than non-hospice users. Some of the
differences in pain by hospice use may be due to how and when NH residents receive
hospice care, as NH staff members have cited unmanageable pain as a common reason for
referring residents to hospice®3. However, there is potential for ascertainment bias if
residents receiving hospice were more likely to have their pain recorded3244, and this may
be differential by pain assessment type. Residents who could self-report likely received a
standardized pain interview from facility nurses administering the MDS assessment, but
when pain was staff-assessed, hospice users may have received enhanced pain surveillance
and that resulted in more pain recorded relative to non-users. In this case, the frequency of
pain and untreated pain may be under-documented in non-hospice users with staff-assessed
pain; this could have biased our findings towards the null for this subgroup.

This study has several strengths. It provides a needed update on pain management in hospice
and non-hospice residents at the end-of-life that is specific to cancer; it includes a
comprehensive, recent national sample of Medicare beneficiaries in NHs; and uses enhanced
MDS 3.0 assessments with improved pain interviews. This study also has limitations. First,
hospice users may have stronger desires for pain management than non-hospice users.
However, in our sensitivity analyses, we found that the positive association between hospice
and receiving analgesics was still present in those reporting the most pain (and hypothesized
to most desire pain management) . Further, prior studies document that dying residents and
their families desire effective pain management regardless of whether the resident is enrolled
in hospice 1011, Second, we could not evaluate specific pharmacologic and non-
pharmacologic interventions received, we could only comment on the use of general pain
management strategies recorded in the MDS. Third, we lacked information on cancer type
and severity, which may have implications for whether the pain experienced was due to
cancer. However, pain management guidelines are not cancer specific and the outcomes we
considered measured what should be minimally done for residents experiencing pain at the
end-of-life. Fourth, we had limited information on hospice use and could not evaluate the
potentially moderating effects of length of hospice stay.2! Finally, this study only considered
physical pain; psychological, existential, and spiritual pain were not considered.
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CONCLUSION

The study provides an important update on pain management in NH residents at the end-of-
life. Given that pain management is one of the primary goals of dying residents and their
families, our finding that hospice use was associated with receiving pain management in
residents with any reported or observed pain suggests that hospice care may contribute to a
better quality of life at the end-of-life. We also found that untreated pain was lower than
previous estimates for both hospice and non-hospice users, which may suggest that the
overall quality of life for dying residents with cancer is improving. However, future work is
needed to examine appropriateness of medications used, as the overall prevalence of pain
was extensive.
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A. Residents with self-reported pain assessment

Hospice (n=27,790) 401 2 217
Non-hospice (n=31,271) 50.0 184
0% 20% 40% 60% 80% 100%
M No pain ™ Mild or infrequent pain W Moderate or severe pain

B. Residents with staff-assessed pain assessment

Non-hospice (n=7,816) 273

0% 20% 40% 60% 80% 100%

W No pain Infrequent pain M Frequent pain

Figure 1.
Prevalence of pain in source population by hospice use and pain assessment type in nursing

home residents with cancer during last 90 days of life (N=78,160)

J Pain Symptom Manage. Author manuscript; available in PMC 2018 March 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Hunnicutt et al. Page 13

Table 1
Characteristics of matched nursing home residents with cancer experiencing any pain by assessment type and

hospice exposure (N=16,968)a

Self-report Staff assessment
... b
Characteristic Hospice, Non-hospice, Hospice, Non-hospice,
n=7,242 n=6,694 n=1,822 n=1,210

Weeks to death, median (IR) © 29(1.6-50) 3.3(19-56) 09(0.3-1.9) 1.1(0.4-2.4)

Age, years
65-74 26.1 25.9 19.1 17.2
75-84 38.4 385 35.4 33.3
85+ 355 35.6 455 49.5
Women 57.9 53.2 55.6 53.1
Marriedd 25.6 31.9 33.6 34.4
Non-Hispanic white 88.0 86.5 86.2 87.7
Long-term NH staye 23.4 24.7 22.4 31.2
Medicaid/Medicare dual eligibility 48.3 40.9 44.8 46.9
Type of MDS assessment
Admission 43.6 58.5 42.7 43.6
Quarterly 10.9 19.6 7.2 17.1
Annual 12 4.1 0.7 3.6
Significant Change in Status 44.3 17.7 49.3 35.7
Extensive ADL compromisef 478 356 53 625
Severe cognitive impairmentg 4.3 24 413 38.9
Reject care 10.8 9.9 18.6 18.5
Comorbidities conditions that could be
primary indications for hospiceh
Heart failure 194 233 17.5 19.9
Dementia 20.7 19.5 413 45.0
Comorbidities associated with pain'l7
Arthritis/ 23.0 24.6 24.1 275
Osteoporosis/ 10.8 105 9.9 12.9
Hip fracture 2.4 3.6 4.0 5.0
Other fracture 4.5 6.6 3.7 5.2
Diabetes mellitus 264 328 245 27.0
Parkinson’s disease 3.0 3.1 4.6 5.0
Anxiety disorder 33.7 23.7 311 26.8
Depression 39.7 35.9 36.3 35.7
Pressure ulcers 245 24.7 29.9 29.6
Surgical wounds 5.2 117 5.4 6.2

IQR= Interquartile range, NH= nursing home
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aCharacteristics are displayed for individual nursing home residents and do not account for repeated sampling of non-hospice users. The 16,968
unique residents are grouped into 9,064 matched strata of 9,064 hospice users and 15,875 non-hospice users (7,904 unique non-hospice users are
repeatedly sampled on average of 2 times each).
b - .

Characteristics are presented as percentages unless otherwise noted.

c . -
Represents the weeks from the last resident Minimum Data Set assessment to death.

dMissing data on marital status for 119 hospice and 100 non-hospice users who self-reported pain and 26 hospice and 14 non-hospice users who
had staff-assessed pain.

e . )
Long-term nursing home stay defined as =90 days.

f. . .
Based on four-level scale: Cognitive Function Scale score of 4.

9 Based on seven-level scale: MDS-ADL Self-Performance Hierarchy score of 5 or 6.

hAII comorbidities are active diagnoses in previous 7 days with the exception of hip fracture and other fracture, which have a 6 month look back
window.

i . - .
Osteoporosis and arthritis were not measured on quarterly assessments. Percentages represent NH decedents who had comprehensive assessments

only including 6,450 hospice and 5,381 non-hospice users who self-reported pain and 1,690 hospice and 1,003 non-hospice users who had staff-
assessed pain.

J Pain Symptom Manage. Author manuscript; available in PMC 2018 March 01.



Page 15

Hunnicutt et al.

‘(uawaoe|dal yym paydrew siasn ao1dsoy-uou snbiun 0Tz T) siasn 821dsoy-uou g8z 01 paydrew siasn adldsoy waqu

‘(uawage|das yum

paydrew s1asn ad1dsoy-uou anbiun #69‘9) siasn ao1dsoy-uou /8E'€T 03 paydrew siasn aoidsoy Nvmﬁn

Anoruyis/aoel pue ‘uapuab ‘abe 1oy uﬁm:._u«\m

[eAIB)UI BOUBPIUOD = [D ‘013BI SPPO = O

(T91-€2T) T'T
(¥0'2-9€'1) 99'T
(S9'1-82T) S¥'T
(60'5-¥1'2) 0E'E

(T9'T-€21T) Tv'T 074 805 juswabeuew ured a16ojodeweyd-uoN
(¥0'2-2€T) 19T T8 L'06 UonedIpsNl Ndd
(89'T-0£T) 87'T 7'8S 7’89 uswiBay ured pajnpayds
(6712 vee 2’56 7'86 Juswabeue| ured d1bojodewseyd Auy

o(ereas payorew zgg'T) Juswissesse ured ye1s

(92T-TTT)8TT
(er'1-02T) TET
(L6'T-€LT) S8'T
(6€z-2L 1) €02

(LZT-2TT) 6TT T TS wiswabeuew ured o160j0dew.eyd-uoN
Wy 1-12T) 2€T T'€8 6'98 uoneoIpaw Nyd
(L6'T-72'T)S8'T 19 STL uswiBal ured pajnpayds
(¥€'2-69'T) 66'T 7’76 1.6 Juswiabeuew ured s1bojodewleyd Auy

nAEmbm payorew zyz',) Juawssasse ured pariodal-}|as

(12 9%56) HO parsnlpy

(1D %56) HO 8pnID 9% '901dSOY-UON 9% ‘9d1ds0H 3Wo2INQO

(e1e41S pPaydrew 90‘6) ured Aue pagualiadxa Oym J3dURI YIIM S1uapadap awoy Buisinu ul Juswabeuew ured pue asn 321dsoy Usamiaq UOIIRIJOSSY

Author Manuscript

¢3lq

Author Manuscript

el

Author Manuscript Author Manuscript

J Pain Symptom Manage. Author manuscript; available in PMC 2018 March 01.



Page 16

Hunnicutt et al.

Anotuyia/aoel pue ‘4apuab ‘abe 1oy u&w:_cd\n

's19sn 821dsOY-UoU pue s1asn 301dsoy usamiag Aeis Jo yiBua| Jo a0ueplodsIp 8191dwWwod Jo asnesaq sisAjeue SIy Ul Papnjoul 10U 3JaM BIeAlS Paydlew 89"z ‘erelis paydlew £90'6 [e10) 8y} 10,

[eAIB)UI BOUBPIUOD = [D ‘O13BI SPPO = HO

(€9'2-66'0) T9'T
(¥8'€-G2'T) 6T°C
(c0z-€L0) 12T
(L6'21-€8°0) €8°€

T'se
§'69
V1L
V6

1474
7'e8
6'9L
9'L6

(TLT-6TT) EV'T
(0z'z-0zT) 29T
(021-€2T) S¥'T
(L5'7-15T) €9'C

14
L'68
8'€s
9'G6

v'es
8'¢6
8'79
0'86

juswabeuew ured a16ojodeweyd-uoN
uonesipaw Ndd
uawiBal ured pajnpayss

juswabeuew ured s16ojodewleyd Auy

p(erens payorew wuel-buo| 69T “eIells payorew wisl-11oys z/0'T) Juswssasse ured jye1s

(89T-20T) ¥E'T
(68'T-v1'T) LT
(6e'2-9v'1) 28T
(602-6L0)ST'T

8'qE
0TL
€69
S'v6

LTy
v'6L
7’08
¢'96

2 T-S0T) ¥TT
(e€'1-50'T) 8T'T
(S502-62T) 06T
(T57-€9T) 20T

Ley
¢'/8
¥'es
9'v6

9'sy
7’68
6'89
v'l6

juswabeuew ured s16ojooewLeyd-UuON
uoneaIpaW Nyd
uawibBal ured pajnpayos

juswabeuew ured s16ojooeweyd Auy

,(erea1s payorew wis1-buol £/ ‘eI1ells payorewl Wasl-1Ioys ZG/ 'y) Juswssasse ured pariodai-)[es

(10 %S6)

do %82.:&

9% ‘901dsoy-uoN

9% ‘921dsoH

(10 9%%6)
HO parsnlpy

9% ‘901dsoy-uoN

9% ‘921dsoH

aWwooINO

(sAep 06<) Juapisal wadl-Huo]

(sAep 06 >) uspIsad WIs)-140ys

,(Elels paydrew 969'0)

ured Aue paosualadxa oym J3durd Yiim sjuapisal awoy Buisinu ur Aels jo yibua] Aq Buisinu ul Juswabeuew ured pue asn a21dsoy U910 UOIRIIOSSY

Author Manuscript

Author Manuscript

€ 9lqeL

Author Manuscript

Author Manuscript

J Pain Symptom Manage. Author manuscript; available in PMC 2018 March 01.



	Abstract
	INTRODUCTION
	METHODS
	Data
	Study Sample
	Measuring Hospice Use
	Pain and Pain Management
	Potential Confounders
	Matching
	Analysis

	RESULTS
	Receipt of Pain Management

	DISCUSSION
	CONCLUSION
	References
	Figure 1
	Table 1
	Table 2
	Table 3

