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Connie Sue Cole
IDENTIFICATION, QUANTIFICATION, AND CHARACTERIZATION OF
NURSING HOME RESIDENT PAIN TRAJECTORIES

Pain prevalence in nursing home (NH) residents is high. Studies report up to
85.0% of NH residents experience pain and up to 58.0% experience persistent pain. Pain
in NH residents can lead to decreased happiness, quality of life, and life satisfaction.
Traditionally, pain has been studied in relation to specific comorbid conditions or pain
subtypes (nociceptive, neuropathic) with little consideration for the dynamic (temporal)
nature of pain. Current pain subtypes are clinically linked to recommended pain
treatments and provide insight into underlying mechanisms. However, current pain
subtypes are limited by their focus on pain origin, do not include severity or duration of
the pain experience, and do not illustrate how the course or trajectory of pain changes
over time. Understanding the trajectory of pain experience can provide opportunities to
alter the course of pain experience, improve residents’ quality of life and prevent adverse
outcomes.

This dissertation provides the first evidence of four distinct pain trajectories
among NH residents including persistent pain which was associated with several resident
characteristics and clinically relevant diagnosis. Using residents’ characteristics
associated with persistent pain, such as a history of fracture or contracture, may improve
care planning based on early identification or risk stratification and can improve
mitigation of persistent pain. To identify and characterize pain trajectories in NH
residents, the following activities were completed (1) systematic review of the literature

related to prevalence of pain and associated factors in NH residents, (2) cross-sectional
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analysis of secondary data to examine prevalence of pain, persistent pain, and factors
associated with pain in NH residents, and (3) a longitudinal retrospective analysis of
secondary data using group-based trajectory modeling to identify, quantify, and
characterize NH pain trajectories. The findings from this study highlight the prevalence
and complexity of pain in NH residents.
Susan Hickman, PhD, Chair
Justin Blackburn, PhD
Janet S. Carpenter, PhD

Chen X. Chen, PhD
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CHAPTER ONE: INTRODUCTION
Background

Pain in NH residents is common and negatively impacts outcomes.* Pain is
defined as a subjective unpleasant sensory and emotional experience.’ Studies have
reported NH resident pain prevalence rates between 22.0%? to 85.0%,? including up to
32.0%?2 with substantial pain, and up to 59.0%*! with persistent pain. Pain in NH residents
is associated with poor quality of life,> ® higher likelihood of depression,® ° decreased
happiness,> 1% 1! decreased life satisfaction,! greater ADL dependency,® ° 121 and sleep
problems.* 8 1° Given the negative impacts of pain on NH residents, it is important to
effectively manage pain in this population.

Pain is temporal, changing over time, particularly for older adults with chronic
conditions such as osteoarthritis which tend to wax and wane over time. Despite the
temporality of time, most studies conducted to describe NH resident pain use a cross-
sectional or snapshot in time approach. While there are several studies conducted using a
longitudinal approach, they are limited to a small number of time points, small window of
time (14 days) or the last 90 days of life.!® 17 Because the median length of stay for NH
residents is 2.2 years,'® identifying the trajectory of pain beyond these small windows of
time is important. A trajectory approach that identifies changes in pain over time could
allow opportunities to alter the course of illness, plan care and set priorities, prevent
adverse outcomes, and provide supportive therapies to improve quality of life.

Purpose
The purpose of this dissertation is to identify, quantify and characterize NH

resident pain trajectories. This dissertation addresses this purpose in the following ways:



- Chapter Two: A systematic review of the literature related to prevalence of
pain and associated factors in NH residents was conducted to examine the
pain prevalence in NH residents and the factors associated with the experience
of pain.

- Chapter Three: A cross-sectional analysis of secondary data to examine
factors associated with pain in NH residents was conducted to evaluate the
association between pain and resident demographic and clinical characteristics
including pain management strategies.

- Chapter Four: A longitudinal retrospective analysis of secondary data was
conducted using group-based trajectory modeling to identify, quantify, and
characterize NH resident pain trajectories.

Chapters 2, 3, and 4 include three different research studies that build upon one

another to address the dissertation purpose comprehensively. Chapter 5 provides an
integration of the results from each study, resulting in one complete document, the

dissertation.



CHAPTER TWO: PREVALENCE AND FACTORS ASSOCIATED WITH PAIN IN
NURSING HOME RESIDENTS: A SYSTEMATIC REVIEW OF THE LITERATURE
Introduction

Among nursing home (NH) residents, pain decreases quality of life>® and is
associated with depression,® ° dependency,® ° and sleep problems.* & ° In the United
States, NH residents’ multiple comorbidities and associated cognitive, medical,
behavioral, and/or functional impairments increase the likelihood of experiencing pain.*®
Furthermore, the high prevalence of dementia (48.0%)% and cognitive impairment
(37.0%)2! among NH residents creates challenges in accurately assessing and measuring
pain, particularly because these residents may be limited in their ability to verbalize pain
complaints.

Interest in pain and pain management therapies has been increasing, as evidenced
by increased recognition of pain as a public health problem,” 2 development of improved
and validated pain assessment instruments,*> 2326 publicly reported NH quality measures
for pain,?” and changes in prescribing practices associated with the opioid epidemic.> "
22,23 | response, several major policies have been launched, including implementation of
the Minimum Data Set (MDS) 3.0 in October 2010 with a change to pain survey items
required of NHs?® and strengthened NH survey guidance for pain assessment and
management, federal tag (F-tag) 309 in 20092°3! and F-tag 697 in 2017.%% The last
comprehensive synthesis of the literature on pain in NH residents was published over a
decade ago.® These changing priorities and new policies suggest that systematic
literature reviews from a decade ago may no longer be relevant to the current pain milieu

in NHs.



The purpose of this systematic review was to examine the pain prevalence in NH
residents and the factors associated with the experience of pain. Generating an up-to-date
systematic review of pain prevalence and factors that underlie the experience of pain will
be directly useful for clinicians who are evaluating pain and tailoring pain management
therapies and to researchers for addressing gaps in knowledge uncovered by the review.

Methods

Authors followed the Preferred Reporting Items for Systematic Reviews and
Meta- Analysis (PRISMA),** did not register the review protocol, and did not conduct a
meta-analysis.

Search and Study Selection

One author performed searches in PubMed, CINAHL, and PsycInfo using
keywords of pain (limited to title) AND (nursing home OR long-term care). One author
searched reference lists of relevant review articles for any additional potentially eligible
studies. Authors used a structured program available at Covidence.org to organize the
review process. The program de-duplicates articles from searches and shows progress on
screening and full text review. Initial study selection was based on titles and abstracts
before proceeding to full-text screening. At both stages, two independent reviewers voted
on studies and resolved disagreements through discussion.

Eligibility Criteria

Inclusion criteria were 1) descriptive studies that examined pain in NH residents;

2) reported pain prevalence and/or associated factors; 3) were written in English; and 4)

were published in peer-reviewed journals from January 2010 to September 2020. The



year 2010 was chose as the start date to begin where the prior review focused on pain and
associated factors in NH residents ended.®

Exclusion criteria were: 1) review articles; 2) case reports; 3) qualitative designs;
4) intervention designs; 5) studies focused exclusively on a specific disease or type of
care such as cancer, end-of-life, hospice, or palliative care; and 6) studies focused on NH
residents that were younger than 65 years of age.

Quality Assessment and Data Extraction

Two authors independently appraised the methodological quality of studies
included in the review. Using the Joanna Briggs Institute Checklist for Prevalence
Studies, a critical appraisal tool for use in observational epidemiological studies reporting
prevalence and incidence data.®® This tool allows for assessing risk of bias in sample
frame, sampling approach, sample size, description of sample and setting, coverage of
identified sample, methods for identification of condition, statistical analysis and
response rate. Risk of bias for each domain was judged by two independent reviewers as
“high”, “low”, or “unclear”. Disagreements were resolved through discussion.

One author (C.S.C.) independently extracted the following elements for each
study: author, year published, country, purpose, sample and setting, pain prevalence, type
of pain, source of pain information, time frame of pain occurrence, definition of pain,
assessment tool, comorbidities, and cognition. A second author (S.H., J.C., C.X.C., J.B.)
reviewed and validated the extracted information. Disagreements were resolved through

discussion.



Results
Description of Studies

The flow of records is shown in the PRISMA Figure 2-1. Of 400 unique articles
screened, 45 proceeded to full-text review, of which 26 were included in this review. The
methodological quality of studies included varies, as displayed in the risk of bias
summary in Figure 2-2.

As shown in Table 2-1, all studies were published from 2010-2020 across 19
countries. Sample sizes ranged from 106 to 1,387,405. Seven studies excluded NH
residents that were short stay,> > 8 121436 2 excluded NH residents that were end of life,*"
38 and 7 excluded NH residents with cognitive impairment.* 5 8 10.39-41

All 26 studies reported data on pain prevalence and 20 studies reported factors
associated with pain. Twenty-two studies reported prevalence of current pain, 2 studies
reported prevalence of chronic pain,® #? and 3 studies reported prevalence of persistent
pain.’ & 12 Chronic pain was defined as pain with a duration of six months or more*? or a
duration of three months or more® by the studies that reported this outcome. Persistent
pain was defined as pain that was present at initial and subsequent assessment, typically
ninety days apart.® ¢ 12

Pain experience was measured using the following assessment tools: the Pain
Assessment in Advanced Dementia (PAINAD),** 36-38.43 the Numeric Rating Scale
(NRS), 5 10.44.45 the Minimum Data Set 2.0 (MDS 2.0),% 8 4647 the Geriatric Pain
Assessment (GPA),'*° the InterRAI Instrument for Long Term Care Facilities (IRAI-
LTC), 134850 the Verbal Rating Scale* (VRS),* 364044 the Minimum Data Set 3.0 (MDS

3.0),1228.46.51,52 the Visual Analog Scale (VAS), & %845 the Verbal Descriptor Scale



(VDS),2 %354 the Japanese Abbey Pain Scale (APS-J), 2 the Verbal Pain Scale
(VPS),> * the Rotterdam Elderly Pain Scale (REPOS),> *° the Faces Pain Scale-Revised
(FACES-R),%"% and researcher-generated pain items.*>°" %8 Additionally, three studies
collected data during or following a movement protocol.? 3 53

Pain Prevalence

Overall, the prevalence of current pain ranged from 22.2%!? to 85.0%,? the
prevalence of persistent pain ranged from 19.5%!2 to 58.5%,* and the prevalence of
chronic pain ranged from 55.9%?8 to 58.1%.% Pain prevalence varied depending upon the
type of pain measured (current, chronic, persistent), the source of information (interview,
proxy, chart), the time frame of pain occurrence (pain occurring over a certain time
period such as over the past week), definition of pain (intensity, frequency), and
prevalence of cognitive impairment within the sample.

Pain experience was collected via self-report (n=9), proxy only report (n=2), chart
review (n=2), unspecified (n=2) or combinations of self-report, proxy report and chart
review (n=11). Pain prevalence for those using self-report measures (31.8%? to 78.8%°),
or proxy measures (29.5%° to 85.0%2) were substantially higher than those using chart
review (22.2%!? to 29.3%?) as the source of pain information.

In addition, pain prevalence varied depending upon the definition of pain used
within each study. For example, those including only residents meeting a threshold of
pain such as moderate to severe (22.2%)* or substantial pain (32.0%),% identified less pain
than those including any intensity or frequency of pain (32.2%° to 78.7%°). Intensity did
vary based upon method of assessment. Tan et al®’ found little difference in those with

mild pain based on self-report (21.9%) compared to proxy measure (23.5%). This gap



widened significantly when looking at moderate to severe pain (38.1% self-report vs
6.0% proxy).®” Thus, those that were able to self-report and rate the intensity of their pain
were apt to rate their pain higher than a proxy observer.

Commonly used time frames of pain occurrence included pain in the last six
months,*% %2 last three months,> 39 week, ¢ % 57:58 five days,'2 13 48 5! three days,*° one
day,¥” five minutes,** 3" two minutes,® and pain at the time of assessment.24 36495357 Ag
would be expected, lengthier time frames of pain occurrence were related to higher pain
prevalence due to the increased opportunity to experience pain. Prevalence ranged from
32.0%?3 to 55.0%* of individuals with current pain and up to 78.7%* of individuals with
pain during the previous six months.

The prevalence of cognitive impairment within the sample also affected the pain
prevalence reported. Studies excluding residents with cognitive impairment reported a
minimum pain prevalence of 47.1%"! whereas studies that included residents with
cognitive impairment reported pain prevalence of 22.2%.! See below for further
examination of the association between pain and dementia/cognitive impairment.

Pain Management

Across studies, up to 76.3% of residents with pain were using an oral analgesic.>
511,37, 39,40, 42,49, 58 Qra| analgesics were prescribed on a routine basis,* 3 4% 51 (35,9943
to 63.2%1?), as needed basis,*® 4% 5! (9.8%*° to 80.9%°) or a combination of routine and
as needed* (13.9%°). Of those with pain, 45.0%? to 62.5%* received non-opioid
analgesics,® * 7.8% to 12.0%?2 received weak opioid analgesics, 9.7%* received strong
opioid analgesics, 5.0%? received neuroactive agents® and 20.1%* received combination

therapy.*® In addition, residents with pain indicated using non-pharmacological pain



treatments (44.0%°! to 76.1%*), most commonly consisting of topical analgesic
ointments,> 1% 3%.40.51 massage,® 11 3% 40 heat'! *° and/or physical therapy.*

Equally important, 14.5%% to 29.0%" of those experiencing pain and 38.0%?2 of
those experiencing substantial pain were not using any treatments.® # 12 39.42,49,51,58 pa||g,
severe pressure ulcers and depression were associated with insufficient pain
management.*® Inability to self-report pain and cognitive impairment were associated
with lack of analgesic use'? %6 37 Additionally, residents with cognitive impairment

received fewer prescribed routine and as needed pain medications overall.'?

Resident Factors Related to Pain
Demographic Factors

As shown in Figure 2-3, a total of 7 demographic factors were studied in
association with the experience of pain. For most factors, findings were equivocal. For
gender, although 8 studies showed women were more likely to report any pain,> 8 1339 40
49,51 or persistent pain compared to men,'? 6 studies showed no significant associations
between pain and gender.> % % 144253 For race, although 4 studies (all US samples)
reported pain by race, only 2 statistically evaluated the association and found that Whites
were more likely to report pain® or persistent pain‘? compared to non-Whites. For age, 8
studies showed no association between age and pain,> 4 58 9.39%40.49 3 showed older
residents were more likely to report pain,*® 4?3 and 3 showed younger residents were
more likely to report pain® or experience persistent pain.® 2

For receipt of Medical Aid, only 1 study evaluated an association with pain,
finding that Medical Aid beneficiaries were more likely to experience pain compared to

those not receiving Medical Aid.*® Other demographics with equivocal associations to



pain included marital status* > %133 level of education,* > 8 3% 4% and length of stay.>®
14, 39, 40, 53

Only 1 study tested environment as a factor associated with pain. Living in an
urban area and residing in a large (> 100 bed) nursing home were associated with greater
pain.’® Meeting the standard for staffing was associated with greater reporting of pain but
also associated with lessened intensity of pain.*® Authors hypothesized that ascertainment
bias from higher staffing led to more pain experience documentation and thus improved
pain management.*®
Clinical Conditions and Comorbid Factors

The reviewed studies provide support that certain diseases and clinical conditions
are associated with pain. Cognition, dementia, and depression are the most widely studied
factors and show the strongest association.

Dementia and Impaired Cognition. A diagnosis of dementia was associated
with a decreased risk of reported pain* ° 3% 4%and persistent pain.*2 However, findings
between impaired cognitive functioning and pain were mixed.* 9 12 14.36.37.51 Qyerall,
pain prevalence varied depending upon the prevalence of residents with dementia within
the sample. For example, in a study in which 60.0% of residents had a diagnosis of
dementia, pain prevalence was 36.9%,'3 whereas in another study in which only 29.0%
of residents had a diagnosis of dementia, pain prevalence was higher at 65.2%.%! While
no studies specifically excluded residents with a diagnosis of dementia, as mentioned
earlier, seven excluded residents with cognitive impairment which likely includes many

with diagnosed or undiagnosed dementia.* 58 10.3%-41

10



Clinical. Residents with a higher number of chronic diseases® and unstable health
conditions*® were at greater risk for experiencing pain. Specific comorbidities associated
with greater pain in NH residents were (see Figure 2-3): depression,> 8 9 11.12,40,49,51
arthritis,> 8 %123 ADL impairment,® ® 121453 gleep problems,> & %51 falls,*> 4° and
pressure ulcers.? ° As shown in Figure 2-3, findings for other comorbidities and pain
were equivocal including diabetes,t > % 10.13.40.49 COPD ® 4 CHF % 2 stroke,* > 9 13.39.49

1,4,5,9,12, 39, 40, 49 Cancer,Z, 9,12,49 and OStEOpOfOSiS.Z’ 9,12

Parkinson’s disease,> * % fracture,
Other Factors

Psychosocial. Psychosocial aspects associated with pain include having a
negative affect,* lower happiness,® 1% 4% lower life satisfaction,* higher loneliness,
lower quality of life,> “° and substance use disorder.>!

Attitudes and Beliefs. Takai et al. queried residents on their attitudes toward
pain. More than half, 51.9%, reported believing that pain is a natural part of aging and

68.5% felt it should be tolerated, with only 27.4% consistently reporting their pain to a

staff member.2

Discussion
Pain Prevalence
This systematic review examined pain prevalence and associated factors in NH
residents. Our review shows that 22.0% to 85.0% of NH residents experience pain, 20.0%
to 56.0% experience persistent pain, and approximately 56.0% experience chronic pain.
Consistent with prior reviews,* pain prevalence of pain was highly variable and
influenced by length of pain detection time (minutes, days, months), source of pain data

(self-report, proxy, chart review), intensity of pain assessed (mild, moderate, severe), and

11



sample characteristics (cognition, pain related conditions). The 26 studies in this review
used 14 different assessment tools for measuring and assessing pain. Inconsistent
definitions and measurement of pain complicate comparisons across studies and ability to
detect changes in pain prevalence over time.

The pain prevalence was highest among NH residents able to self-report pain,
followed by those evaluated via observational proxy. The selection of data source (self-
report vs proxy report vs chart review) often influences the time period for pain
assessment. For example, typically, self-reports are obtained from a three month or one-
week pain detection time period, whereas observational measures typically cover only a
few minutes. Given that a longer period to detect pain will increase the opportunity to
identify pain, prevalence rates should be interpreted with caution and may not be
comparable across measures.

Studies employing chart review as the source of pain information reported the
lowest pain prevalence. This likely underrepresents true pain prevalence and should be
interpreted cautiously as prevalence of “documented” pain. Documentation of pain can be
influenced by factors such as staff workload and resident beliefs and preferences for
reporting their pain to a staff member. Studies indicated only 27.4% of residents
consistently reported their pain to a staff member,? highlighting the importance of an
active approach to asking residents about pain. The concept of “documented” pain may
be related to the finding that meeting the standard for staffing was associated with higher
reporting of pain (i.e. more staff leads to more documentation), and also with lower
severity of pain (i.e. more staff and assessment data leads to lower levels of pain

severity).135°
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Resident Factors Associated with Pain

It is important to identify factors that increase the likelihood of NH residents
experiencing pain to enhance the ability to anticipate, identify, and treat pain. In this
review we identified depression, cognitive impairment and dementia as associated with
pain across the subset of studies that analyzed these factors. These findings are important
for risk stratification and can also provide potential targets for intervention.

Eight studies in this review reported a positive association between depression
and pain. Depression in older adults is common with prevalence rates ranging from
42.6% of short-stay NH residents to 53.0% of long-stay NH residents.?° Pain is known to
exacerbate depression but the mechanistic link between pain and depression remains
elusive. Possible mechanisms include that depression may reduce the pain threshold and
sensitize pain perception, or that chronic pain can lead to an altered emotional state,
including depression.®® Regardless of the mechanism, tricyclic and selective serotonin-
norepinephrine reuptake inhibitor (SNRI) antidepressants are effective in treating
widespread musculoskeletal and neuropathic pain, and are commonly prescribed.%® 62 Use
of antidepressant (psychoactive) medications in the NH can be limited by potential
interactions with other medications NH residents may be taking and NH regulations
which include the need to receive gradual dose reductions.?® Finally, the therapeutic
benefit of antidepressant medications for pain management should be weighed carefully
against potential adverse effects.

Findings also highlight the complicated association between dementia and pain.
Dementia and impaired cognition negatively affect the residents’ ability to communicate

and report pain. For residents who are unable to provide self-report, pain is usually
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inferred from behaviors such as facial grimacing, guarding of a body part, crying, or
calling out. NH residents without the ability to communicate their pain, may still have
pain that may go undetected and unreported. Numerous studies show lower documented
pain in NH residents with cognitive impairment.®3-%> While it is possible that
neuropathology related to dementia may influence the pain threshold and pain experience
accounting for the lower pain prevalence, it is more likely related to a decreased report or
detection of pain.

The inability to self-report pain makes assessment of pain in NH residents with
dementia and cognitive impairment difficult despite the availability of validated
observational pain instruments. Evidence is emerging that assessing pain during
movement can better capture pain than assessing pain only at rest. This is especially true
when proxy report is necessary.?® This emerging evidence may account for greater
reports of pain by proxy, when using a body movement protocol.

Other findings for associations between resident factors and pain were mostly
equivocal. The effect of resident factors on pain is complex. For example, fractures are
notably a painful condition, but were associated with pain in only four of nine studies.
Lack of an association between pain and painful conditions such as fracture may be
related to the expectation that some conditions are painful and appropriate pain
management is initiated. Moreover, residents may be more willing to report acute pain
that occurs with falls or fracture if it is expected to improve over time than chronic pain

with which they may feel they have to live.
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Conclusion
This review highlights the complexities of pain in NH residents and has
implications for both clinical practice and future research. Understanding the factors that
underlie the experience of pain, such as depression, is useful for clinicians evaluating
pain and tailoring pain management therapies. In addition, the gaps in knowledge
uncovered in this review are important areas for future research. Further work is
particularly needed to examine the sociodemographic and clinical variables with mixed

or limited study.
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Figure 2-1: Flow diagram of study selection
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Figure 2-2: Risk of bias for prevalence studies
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Table 2-1: Included studies

(0-to-10-point
scale)

Author and Location & Participants Methodology | Methodology | Methodology Pain Cognitive
Year (Sample Pain Pain Pain Prevalence Level of
Size) Assessment Assessment Assessment Samples
Tool Source Time Frame
Achterberg, Finland MDS 2.0 Did not 7 days 57.1% Dementia
2010’ (5761) specify Finland diagnosis:
Netherlands 60.0%
(2295) 43.0% Finland
Italy Netherlands | 47.0%
(1959) Netherlands
32.2% ltaly 44.0% Italy
Torvik, 2010* | Central Excluded those | VRS (no pain, | Patient Now 55.0% 87.0% of
Norway with MMSE mild pain, interview sample had
(106) <12 moderate Of those in mild or
pain, severe pain: moderate
pain) 55.0% mild cognitive
29.0% impairment
moderate
16.0% severe | 19 mean
MMSE
Tse, 2010* Hong Kong | Excluded those | Geriatric Pain | Patient 3 months 68.2% Not specified
(365) with history of | Assessment interview
mental 4.45+2.44
disorders or mean pain
cognitive score in the
impairment pain group
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Author and Location & Participants Methodology | Methodology | Methodology Pain Cognitive
Year (Sample Pain Pain Pain Prevalence Level of
Size) Assessment Assessment Assessment Samples
Tool Source Time Frame
Lapane, 2012'* | United States | Excluded those | MDS 2.0 Chart review | 7 days 30.0% mild
(9952) with cancer cognitive
diagnosis, impairment
comatose, or 56.0%
severe moderate
communication 25.2% cognitive
difficulties, persistent impairment
minimum of 2 pain across 2 | 14.0% severe
assessments assessments | cognitive
impairment
Tse, 20121 Hong Kong | Excluded those | Geriatric Pain | Patient 3 months 67.9% 12.6% of
(302) with history of | Assessment interview sample had
mental disorder. 4,51 (SD dementia
Included those 2.51) mean diagnosis
with orientation pain score in
to time and the pain
place group (0-to-
10-point
scale)
Tse, 20124 Hong Kong | Excluded those | Verbal Rating | Patient 6 months 78.7% Not specified
(239) with history of | Scale (11 interview
mental disorder | words 3.18+1.71
or cognitive commonly mean pain
impairment used to score (0 to 11

describe pain)

scale)
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Author and Location & Participants Methodology | Methodology | Methodology Pain Cognitive
Year (Sample Pain Pain Pain Prevalence Level of
Size) Assessment Assessment Assessment Samples
Tool Source Time Frame
Boerlage, Netherlands NRS (n=144) @ Did not Current pain | 32.0% Not specified
20133 (201) specify substantial
VPS (n=6) pain
REPOS Data 2-minute
(n=51) collected by | observation
MD and during a
nurse pain potentially
specialist painful
trained in moment
REPOS (transfer)
Lukas, 2013" | Czech Excluded those | InterRAI Patient Current pain | 48.4% pain in | 53.6% of
Republic, with missing Instrument for | interview past 3 days sample had
England, data about pain | Long Term dementia
Finland, Care Facilities | Proxy 3 days diagnosis
France,
Germany, Chart review
Netherlands,
Italy, Israel

(3926)
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Author and Location & Participants Methodology | Methodology | Methodology Pain Cognitive
Year (Sample Pain Pain Pain Prevalence Level of
Size) Assessment Assessment Assessment Samples
Tool Source Time Frame
Takai, 2013> | Japan VDS (7-point | Patient Current pain | 46.2% of 9.1 MMSE
(171) scale) Interview sample Sample
(self-report mean
n=96)
41.7% self- 14.3 (SD
Japanese report group | 8.1) Self-
Abbey Pain Proxy (unable report group
Scale (APS-J) | to self-report mean MMSE
n=75) 52.0% proxy
Pain measured group 2.4 (SD5.1)
during a Unable to
movement self-report
protocol group mean
MMSE
Tse, 2013° Hong Kong | NH=10; NRS (11- Patient 3 months 74.0% 9.7% of
(535) N=535; point scale) Interview sample had
Excluded those 45.7% dementia
not oriented to constant pain | diagnosis

time, place and
person; in
nursing home
for <1 year,
history of
mental disorder
or cognitive
impairment
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Author and Location & Participants Methodology | Methodology | Methodology Pain Cognitive
Year (Sample Pain Pain Pain Prevalence Level of
Size) Assessment Assessment Assessment Samples
Tool Source Time Frame
Barbosa, Brazil Excluded those | Researcher Patient 6 months 58.1% Not specified
20144 (124) younger than 60 | generated interview chronic pain
or unable to survey tool — 6 months or
express self longer
Takai, 20142 Japan Excluded VDS (7-point | Patient Current pain | 47.2% of 10.6 £ 9.7
(246) temporary scale) Interview sample MMSE
residents and (self-report sample mean
residents with n=179) 31.8% self-
short term report group | 59.8% of
memory Japanese sample had
problems Abbey Pain Proxy (unable 85.0% proxy | dementia
Scale (APS-J) | to self-report group diagnosis

Pain measured
during a
movement
protocol

n=67)
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Author and Location & Participants Methodology | Methodology | Methodology Pain Cognitive
Year (Sample Pain Pain Pain Prevalence Level of
Size) Assessment Assessment Assessment Samples
Tool Source Time Frame
Shen, 2015¢ United States = Persistent pain | MDS 2.0 Chart review | 7 days 29.3% (2006) | Not specified
sample included 28.5% (2007)
Pain only those with 24.9% (2008)
prevalence pain on initial Moderate to | 22.2% (2009)
(3828) assessment Severe Pain at | *Moderate to
2 assessments | severe pain
Persistent during the
pain year 67.0% persist
prevalence, (persistent (2006)
only those pain) 62.0% persist
with pain on (2007)
initial 58.5% persist
assessment (2008)
(607) 65.2% persist

(2009)
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Author and Location & Participants Methodology | Methodology | Methodology Pain Cognitive
Year (Sample Pain Pain Pain Prevalence Level of
Size) Assessment Assessment Assessment Samples
Tool Source Time Frame
Tarakci, 2015° | Turkey Required Pain yes/no Patient 3monthsor | 55.9% Not specified
(186) cognitive interview longer chronic pain
abilities VAS to
sufficiently measure
good for degree of pain
answering 5.07+1.98
questions, in pain score for
NH for at least those with
6 months, chronic pain
excluded those
with pain
lasting < 3
months;
excluded those
with MMSE of

23 or less
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Author and Location & Participants Methodology | Methodology | Methodology Pain Cognitive
Year (Sample Pain Pain Pain Prevalence Level of
Size) Assessment Assessment Assessment Samples
Tool Source Time Frame
Bauer, 2016°® | Austria Excluded short | VRS Patient Current pain | 72.6% of Not specified
(425) term care, day interview sample
care, mental
disabilities,
aphasia, acute Proxy for all
illness & life- PAINAD-Gm | with
threatening cognitive
situations Pain measured | impairment
during a
movement Highest score
protocol for those with
both
measures (ClI
and able to
self-report)
Bjork, 2016 | Sweden Excluded short | PAINAD Proxy 5 minutes 47.9% of 66.6% of
(4831) term or Swedish sample sample
temporary version cognitively
residents impaired
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Author and Location & Participants Methodology | Methodology | Methodology Pain Cognitive
Year (Sample Pain Pain Pain Prevalence Level of
Size) Assessment Assessment Assessment Samples
Tool Source Time Frame
Tan, 2016%° Australia Excluded those | FACES-R Patient 1 day 60.5% of 44.1% of
(383) unable to interview FACES-R sample with

participate in sample dementia
structured PAINAD 5-minute diagnosis
assessments, Proxy observation 29.5% of
medically PAINAD
unstable or sample
estimated to
have less than 3
months to live

Tse, 2016%° Hong Kong | Excluded those | NRS (11- Patient Not specified | 54.7% Not provided

(178) that were not point scale) interview

cognitively
intact with 42+22
abbreviated mean pain
mental test score

score of 7 or
less, history of
mental disorder,
or unable to
communicate
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Author and Location & Participants Methodology | Methodology | Methodology Pain Cognitive
Year (Sample Pain Pain Pain Prevalence Level of
Size) Assessment Assessment Assessment Samples
Tool Source Time Frame
Hunnicutt, United States = Excluded those | MDS 3.0 Patient 5 days Not provided
20178 (1,387,405) | less than 100 interview
cumulative days
in same NH,
gaps in
residency >30 Proxy Pain at 2 19.5%
days, without 2 contiguous persistent
assessments, assessments | pain
without a (persistent
comprehensive pain)
MDS in study
period
Xu, 2018% China Excluded those | InterRAI Patient 5 days 51.0% of 12.2% of NH
(400) younger than 65 | Instrument for | interview sample sample with
Long Term dementia
Care Facilities 49.0% no diagnosis
*only the NH Proxy pain
sample included 28.9% mild
here to moderate
pain
22.1% daily
horrible or

excruciating
pain
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Author and
Year

Location &
(Sample
Size)

Participants

Methodology | Methodology | Methodology

Pain Pain Pain
Assessment Assessment Assessment
Tool Source Time Frame

Pain
Prevalence

Cognitive
Level of
Samples
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Author and Location & Participants Methodology | Methodology | Methodology Pain Cognitive
Year (Sample Pain Pain Pain Prevalence Level of
Size) Assessment Assessment Assessment Samples
Tool Source Time Frame
Auer, 2018% Austria Excluded those | VAS Pain Patient Not specified | Austria 58.8%
(571) with an acute scale (0 to 10) | interview 44.8% Austria
serious health sample with
Czech crisis or persons | PAINAD (for 2631 dementia
Republic in the process of | those unable mean VAS diagnosis;
(514) dying to pain score 85.2% with
communicate) (Austria only) | cognitive
impairment;
Proxy Czech mean MMSE
Republic 143+9.4
51.5%
55.0% Czech
Republic
sample with
dementia
diagnosis;
53.0% with
cognitive
impairment;
mean MMSE

17.7+95
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Author and Location & Participants Methodology | Methodology | Methodology Pain Cognitive
Year (Sample Pain Pain Pain Prevalence Level of
Size) Assessment Assessment Assessment Samples
Tool Source Time Frame
Hemmingsson, | Sweden Excluded those | Researcher Proxy 7 days 2007: 63.4% | 2007: 71.1%
2018 in hospital generated of sample
2007: wards, younger | survey tool Staff member 2013: 62.3% | cognitively
N=1814 than 65 that knew impaired
2013: resident best
N=2119 2013: 72.4%
of sample
cognitively
impaired
Brennan, 2019° | United States | VA nursing MDS 3.0 Patient 5 days 65.2% 29.0% of
(8300) homes interview sample with
Of those in dementia
pain: diagnosis
61.2%
Proxy frequent or 47.3%
constant pain | cognitively
35.9% severe | impaired
or horrible
pain
Bae, 2020'? Korea Excluded those | InterRAI Patient 5 days 36.9% 60.2% of
(144) younger than Instrument for | interview sample with
65, less than 30 | Long Term 63.9% no dementia
days in NH Care Facilities pain diagnosis
Proxy 20.6% mild
12.9%
moderate

2.8% horrible
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Author and Location & Participants Methodology | Methodology | Methodology Pain Cognitive
Year (Sample Pain Pain Pain Prevalence Level of
Size) Assessment Assessment Assessment Samples
Tool Source Time Frame
Hoedl, 2020°" | Austria Researcher Patient 7 days 40.4% Not provided
(1239) generated interview
survey tool Of those in
Current pain | pain:
15.3% mild
Proxy 10.9%
moderate
1.8% severe
0.2% very
severe
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Figure 2-3: Factors associated with pain in nursing home residents by study
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Race (White) + +
ADL Imapirment + [NS NS| + |[NS|NS + + + - | + NS
Cognition (Impaired) - INS NS + [+ |+ - - | -
Depression + + |+ |+ + + NS + +
Anrthritis + [NS| + | + NS NS| + NS +
Fracture + [NS|NS NS + NS + |NS +
Diabetes NS NS NS NS NS + NS
Dementia - - - NS - -
Stroke NS|NS|NS NS NS NS
Cancer NS + NS +
Sleep Problems + + + +
Osteoporosis + NS NS
Parkinson's Disease NS NS NS
Falls + i
Pressure Ulcer + +
COPD NS NS
CHF NS NS
Anxiety + +
Contracture + NS
PVD +

Note: + Indicates increased pain, - indicates decreased pain, NS indicates nonsignificant association



CHAPTER THREE: PAIN AND ASSOCIATED FACTORS IN NURSING HOME
RESIDENTS
Introduction

Pain prevalence in nursing home (NH) residents is high and inadequate pain
management is common. Studies have reported pain prevalence rates in NH residents
between 22.0%* — 85.0%,2 including up to 32.0%? with substantial pain, and up to
38.0%?3 with untreated pain. Pain in NH residents can lead to decreased happiness,> & !
quality of life> ® and life satisfaction.!* Given the negative impact of pain on NH
residents, it is important to effectively manage pain in this population.

Appropriate pain management begins with the identification and assessment of
pain. However, NH residents frequently experience dementia (48.0%%°) or cognitive
impairment (37.0%?2%) which create challenges in accurately assessing and measuring
pain. NH residents without the ability to communicate pain may have undetected,
unreported, and untreated pain. For residents unable to self-report, pain is usually inferred
from behaviors such as facial grimacing, guarding of a body part, or crying out, but
inferring pain is challenging. Notably, there is less documentation of pain in NH residents
with cognitive impairment.%3-6°

Approaches to improving identification and treatment of pain in NH residents
have focused on improving staff knowledge regarding pain assessment®-% and pain
management,5%-72 using pain medication decision support aids®® "% 7> or clinical
algorithms, %% 707576 and utilizing pain champions.”® ”” Another important area for
improving pain management in NH residents is proactively identifying which residents

are at the highest risk of pain (risk stratification). NHs regularly use risk stratification
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tools to identify residents’ level of risk for conditions such as falls’® and pressure ulcers.”
However, no tools have been developed to identify NH residents at risk for pain.
Consequently, awareness of the factors associated with pain in NH residents becomes
critical and may support risk stratification.

Understanding factors associated with risk of pain allows residents and clinicians
to plan care and set priorities. However, factors associated with pain in NH residents have
not been conclusively studied. In four recent US based studies of pain, factors associated
with greater pain reports were female gender, White race, younger age, intact cognition,
depression, arthritis, and sleep problems. 8 25! The relationships between pain and
other resident characteristics were equivocal or findings were based on only a single
study. Additionally, the association between pain and diabetes or obesity, common
conditions associated with pain, has been under evaluated.2%-82 Therefore, the aim of this
study was to evaluate the association between pain and resident demographic and clinical
characteristics including pain management strategies.

Methods
Design

The Minimum Data set (MDS) 3.0 data used in this analysis were originally used
as part of a Centers for Medicare and Medicaid Services (CMS) demonstration project,
Optimizing Patient Transfers, Impacting Medical quality, and Improving Symptoms:
Transforming Institutional Care (OPTIMISTIC). Briefly, OPTIMISTIC was designed to
reduce potentially avoidable hospitalizations of long-stay nursing home residents. The
details and methodologies used during the original project are described elsewhere.83-8

We conducted a retrospective analysis of MDS 3.0 data using a sample of nursing home
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residents who resided in 44 OPTIMISTIC nursing homes between September 27, 2011,
to December 16, 2019. This analysis was approved as exempt by the Indiana University
Institutional Review Board.

The MDS is a source of assessment information for residents in nursing homes
certified to participate in the Medicare and/or Medicaid programs. Residents are assessed
within 14 days of admission, annually and with a change in condition using the MDS 3.0
comprehensive item set. Residents are further assessed quarterly using the MDS 3.0
quarterly item set, which contains a subset of items. Finally, MDS 3.0 entry and
discharge reporting assessments and tracking records are used to track residents and
gather important quality data at transition points, such as when entering a nursing home,
leaving a nursing home, or death in the facility. The cycle of assessments generally
follows a comprehensive, quarterly, quarterly, quarterly, comprehensive pattern unless
interrupted by a change in condition or discharge.

The MDS was originally conceived to monitor resident health and improve the
care plan process through improving resident assessment.*® The MDS 3.0 was updated in
2010 from the prior version, MDS 2.0, to include direct resident interview, including the
resident’s self-report of pain.?® Moreover, this update comprised the addition of
established measures with demonstrated reliability and validity such as the patient health
questionnaire-9 (PHQ-9) and pain numeric rating scale (NRS).28 52 86
Sample

Data represented 56,994 nursing home residents. Residents were excluded if the
data indicated they had 1) no assessment of pain within the dataset (n=37,399); 2) length

of stay <100 days (n=5,986); 3) no comprehensive assessment within the dataset,
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necessary because not all variables and disease conditions (comorbidities) are assessed
when the quarterly item set is used (n=2,872); or 4) no subsequent MDS, necessary to
measure persistent pain (n=1,677). The final analytic sample was thus 9,060 residents
(Figure 3-1). The first MDS assessment for each resident was selected and identified as
the index assessment. Because some residents in this analysis were already living in the
NH when the data was retrieved, not all residents index assessment was an admission or
comprehensive assessment.
Measurements

For residents who were able to self-report, pain was assessed with the following
items. Pain presence was measured with the question, “Have you had pain or hurting at
any time in the last 5 days?” (yes/no). Residents who responded yes were then asked
about their pain frequency, “How much of the time have you experienced pain or hurting
over the last 5 days?” Resident responses were recorded as almost constantly, frequently,
occasionally, rarely, or unable to answer. Pain intensity was measured by asking
residents to rate their pain using either a numeric rating scale ranging from 0 “no pain” to
10 “worst pain you can imagine” or a 4-item verbal descriptor scale ranging from “mild”
to “very severe, horrible.” Reliability and validity of the numeric rating and the verbal
descriptor scales have been extensively tested in older adults.?3 8-

For residents unable to complete the pain interview, a proxy assessment by
trained nursing staff was conducted. Staff recorded observations corresponding to pain
indicators such as non-verbal sounds, vocal complaints of pain, facial expressions

(grimacing, wincing), and protective body movements (guarding) in the previous 5 days.
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Staff-assessed pain was categorized as no pain, infrequent pain (1-2 days), or frequent
pain (>=3 days).

Pain severity is a composite scale of pain intensity and pain frequency calculated
and classified using the criteria designed to serve as the CMS quality measure addressing
pain.?’ First, MDS self-report pain assessment data collected using the numeric rating
scale were categorized into verbal descriptor scale equivalents using a cross walk
provided by Edelen and Saliba.®? Next, pain severity was identified and categorized using
the CMS quality measure algorithm as no pain, mild/infrequent pain (mild to severe pain
occurring rarely or occasionally), or moderate to severe/frequent pain (moderate to severe
pain occurring frequently or almost constantly or very severe/horrible pain occurring at
any frequency). For our analyses, we combined the staff-assessed pain into the self-
reported pain based upon reported frequency.

Persistent pain was defined as pain of any frequency or intensity that persisted
from the index assessment to the subsequent assessment.

Pain treatment was assessed with a three-question item using a 5-day look-back
period for scheduled pain medication administration, as needed pain medication
administration, and non-medication intervention for pain (yes/no). Pain medication was
defined as a pharmacological agent used for the relief or prevention of pain. Although not
evaluated in this analysis, it was possible for residents to receive combinations of these
pain treatments such as receiving pain medication on a routine basis and pain medication
on an as needed basis.

Cognitive function was assessed using the cognitive function scale (CFS).*® CFS

is a measure of cognition calculated from variables available in MDS 3.0 and provides a
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detailed description of cognitive status. CFS was categorized as intact cognition, mildly
impaired cognition, moderately impaired cognition, and severely impaired cognition.

Resident demographic and clinical characteristics including pain treatment were
assessed using the index assessment.
Data Analysis

We summarized the characteristics of the study cohort, as well as prevalence of
pain, mild/infrequent pain, moderate to severe/frequent pain, and persistent pain. Chi-
square tests were used to compare the proportions of residents by pain severity and
persistent pain among demographic and clinical covariates. Any characteristic with a p
value < 0.05 were included in the logistic regression analysis. Significance for the
multinomial and multivariable logistic regression analyses were set at p < .05. All
analyses were performed using IBM SPSS Statistics for Windows version 28.

Results

Sample Characteristics

The final analytic sample was 9,060 NH residents. At the index assessment,
68.9% were female. The sample age ranges were <60 (6.6%), 60-69 (11.1%), 70-79
(22.2%), 80-89 (38.0%), and >= 90 (22.1%) Most were White (84.8%) or Black (13.8%)
with few being Hispanic (0.7%) or other race/ethnicities (0.6%). Most (78.6%) lived in
an urban area. Body mass index ranged from underweight (5.4%), normal (35.8%),
overweight (28.7%), to obese (27.4%). Additional resident characteristics are shown in

Table 3-1.
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No pain vs. Mild/Infrequent Pain vs. Moderate to Severe/Frequent Pain (n=9060)

As shown in Table 3-1, of the total sample, 23.7% of residents experienced pain
in the previous five days with 17.0% reporting mild/infrequent pain and 6.7% reporting
moderate to severe/frequent pain. Of the residents who experienced pain at the index
assessment (n=2150), 71.8% reported mild/infrequent pain and 28.2% reported moderate
to severe/frequent pain.

Also shown in Table 3-1, there were significant differences among the pain
severity subgroups with respect to resident demographic and clinical characteristics. In
the chi-square analyses, significant positive associations with pain were female gender,
age, living in a rural location, body mass index, receiving hospice care, cognitive
function, and comorbidities of arthritis, fracture (other than hip), contracture, diabetes,
anxiety, depression, heart failure, and PVD/PAD. Whereas residents with Alzheimer’s
disease or dementia and stroke were less likely to report pain. In addition, compared to
those with no pain, NH residents with mild/infrequent and moderate to severe/frequent
pain were significantly more likely to receive 1) pain medication on a routine basis (p <
.001), 2) as needed pain medications (p < .001) and 3) non-medication interventions for
pain (p <.001). Finally, all covariates with a p value <.05 were retrained for the
regression analysis.

Table 3-2 shows the adjusted multinomial logistic regression analysis results of
resident characteristics by pain severity subgroups. Relative to residents with no pain,
risk factors for mild/infrequent pain were female gender (AOR 1.52, Cl 1.32-1.74,
p<.001), living in a rural setting (AOR 1.51, Cl 1.32-1.74, p<.001), receiving hospice

care (AOR 1.74, Cl1 1.28-2.36, p<.001), having intact (AOR 3.47, Cl 2.36-5.09, p<.001),
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mildly impaired (AOR 2.30, Cl 1.57-3.38, p<.001) or moderately impaired cognition
(AOR 1.58, CI 1.08-2.31, p=.018), and comorbidities of arthritis (AOR 1.16, CI 1.03-
1.31, p=.018), fracture (other than hip) (AOR 1.30, Cl 1.04-1.62, p=.020), contracture
(AOR 1.23, Cl 1.07-1.41, p=.004), anxiety (AOR 1.15, CI 1.01-1.30, p=.030), and
depression (AOR 1.40, ClI 1.23-1.61, p<.001). Relative to residents with no pain,
residents with normal weight (AOR 0.85, C1 0.73-0.99, p=.047) and Alzheimer’s disecase
or dementia (AOR 0.60, Cl 0.52-0.69, p<.001) were less likely to report mild/infrequent
pain.

Also shown in Table 3-2, relative to no pain, moderate to severe/frequent pain
was positively associated with female gender (AOR 1.48, 1.20-1.83, p<.001), living in a
rural setting (AOR 1.89, CI 1.55-2.31, p<.001), receiving hospice care (AOR 2.97, 1.99-
4.41, p<.001), having intact (AOR 7.29, Cl 3.33-15.97, p<.001), mildly impaired (AOR
3.77, Cl 1.72-8.30, p<.001) or moderately impaired cognition (AOR 2.47, Cl 1.13-5.40,
p=.024). With respect to clinical comorbidities, moderate to severe/frequent pain was
positively associated with arthritis (AOR 1.52, CI 1.27-1.83, p<.001), contracture (AOR
1.86, CI 1.53-2.26, p<.01), anxiety (AOR 1.41, Cl 1.17-1.70. p<.001), depression (AOR
1.63, Cl 1.31-2.03, p<.01) and heart failure (AOR 1.29, 1.07-1.56, p=.007). In contrast
stroke (AOR 0.71, C1 0.56-0.90, p=.005) and diagnosis of Alzheimer’s disease or
dementia (AOR 0.54, Cl 0.43-0.66, p<.001) were negatively associated with moderate to
severe/frequent pain.
Non-Persistent vs. Persistent Pain (n=2150)

As shown in Table 3-3, of the residents who experienced pain at the index

assessment (n=2150), 45.4% had pain that did not persist and 54.6% reported persistent
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pain. There were several differences in the presence of persistent pain by resident age
(p<.001), race (p=.026), location (p=.011), body mass index (p<.001), cognitive function
(p<.001), and comorbid conditions. Residents <60 years old were more likely to be in the
persistent pain group (11.5%) than the no persistent pain group (6.3%) while >90 years
old were less likely to be in the persistent pain group (15.8%) than the no persistent pain
group (22.7%). Blacks were more likely to be in the persistent pain group (14.9%) than
the no persistent pain group (10.7%) while Whites were less likely to be in the persistent
pain group (84.0%) than the no persistent pain group (88.5%). Residents with obesity
were more likely to be in the persistent pain group (40.9%) than the no persistent pain
group (31.1%) while residents with normal body mass index were less likely to be in the
persistent pain group (26.3%) than the no persistent pain group (34.4%). Residents with a
diagnosis of Alzheimer’s disease or dementia were less likely to be in the persistent pain
group (47.9%) than the no persistent pain group (62.3%). In addition, significantly more
residents with persistent pain than non-persistent pain received 1) pain medication on a
routine basis (67.8% vs 59.6%, p < .001), 2) as needed pain medications (73.4% vs.
56.6%, p < .001) and 3) non-medication interventions for pain (39.5% vs 31.0%, p <
.001). Finally, all covariates with a p value <.05 were retained for the multivariate logistic
regression.

Table 3-4 shows the results of the adjusted multivariate logistic regression
analysis of resident characteristics by persistent pain. Relative to no persistent pain,
factors positively associated with persistent pain were age <60 (AOR 1.89, Cl 1.25-2.85,
p=.002), age 60-69 (AOR 1.67, 1.17-2.37, p=.004), Black race (AOR 1.47, CI 1.10-1.96,

p=.009), living in a rural setting (AOR 1.60, Cl 1.29-1.98, p<.001) intact cognition (AOR
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2.64, Cl 1.29-5.43, p=.008), contracture (AOR 1.27, ClI 1.03-1.55, p=.025) and
depression (AOR 1.44, Cl 1.16-1.79. p<.001). There were no factors that were negatively
associated with persistent pain.

Discussion

It is important to identify factors that increase the likelihood of NH residents
experiencing pain to enhance the ability to anticipate, identify, and treat pain. In this
study, the overall pain prevalence among NH residents was 23.7%. Of those with pain,
28.0% experienced moderate to severe/frequent pain and 54.6% experienced persistent
pain.

Overall, factors that were associated with mild/infrequent pain include female
gender, living in a rural setting, receiving hospice care, intact, mildly impaired, and
moderately impaired cognition, arthritis, fracture (other than hip), contracture, anxiety,
and depression. In contrast Alzheimer’s disease or dementia was negatively associated
with mild/infrequent pain. Factors that were associated with moderate to severe/frequent
pain include female gender, living in a rural setting, hospice care, intact, mildly impaired,
and moderately impaired cognition, and the comorbidities of arthritis, contracture,
Alzheimer’s disease or dementia, anxiety, depression, and congestive heart failure.
Factors that were associated with persistent pain include age <70, Black race, living in a
rural location, intact cognitive function, contracture, and depression.

These findings are important because they provide clinically relevant evidence
that can improve recognition of risk factors associated with pain severity and pain
persistence in nursing home residents. This is particularly important for the subset of

nursing home residents with impaired cognition, limiting their ability to report pain.
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Notably we present three main findings which may have implications for the way that
pain is identified, assessed, and managed among NH residents: 1) prevalent comorbidities
in NH residents associated with pain, 2) racial and rural disparities in pain, and 3) sub-
optimal pain management practices.

For comorbidities, residents with depression were more likely to have moderate to
severe/frequent pain and persistent pain. Depression in older adults is common with
prevalence rates among NH residents ranging from 42.6% of short-stay residents to
53.0% of long-stay residents.?° Pain is known to exacerbate depression but the
mechanistic link between pain and depression remains elusive. Possible mechanisms
include that depression may reduce the pain threshold and sensitize pain perception, or
that chronic pain can lead to an altered emotional state, including depression.®°
Regardless of the mechanism, tricyclic and selective serotonin-norepinephrine reuptake
inhibitor (SNRI) antidepressants are effective in treating widespread musculoskeletal and
neuropathic pain and are commonly prescribed.®: 2 Use of antidepressant (psychoactive)
medications in the NH can be limited by survey guidance and NH regulations including
the need to receive gradual dose reductions.?® Finally, the therapeutic benefit of
antidepressant medications for pain management should be weighed carefully against
potential adverse effects.

In addition, we hypothesized an association among pain and obesity and diabetes.
Our findings indicate a high prevalence of moderate to severe/frequent pain and
persistent pain among residents with these comorbidities. Although statistically
significant in the chi-square analysis, neither diabetes nor obesity were significant in the

regression model. These findings are important due to the increasing prevalence of
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obesity® and diabetes® within the nursing home setting and the risk for diabetic
neuropathy or weight related joint arthropathies.®-82 The association between obesity and
diabetes is complex and may confound the relationship with pain, more research in this
area is needed.

Consistent with prior studies, we identified an inverse relationship between
cognitive impairment and pain.t> 135! This finding likely represents both the under
assessment and under reporting of pain among cognitively impaired nursing home
residents. Pain assessment for residents unable to self-report pain, relies on the ability of
staff to infer pain from behaviors such as grimacing, yelling out, or guarding a body part,
but inferring pain is difficult. To improve quality of life and pain management for
residents with cognitive impairment a change in pain assessment such as the movement-
based pain assessment in older adults may be necessary.?* Future directions in this area
are exciting, but research is needed to support practice changes.

Racial disparities including less opioid prescribing,® °® lower hospice
utilization,®” and poor-quality end-of-life care®® * have been well documented in Black
Americans.? Consistent with this growing body of research, we identified racial
disparities among NH residents with pain. Findings from our study indicate that Blacks
were 1.5 times more likely to report persistent pain than Whites. In recent years there has
been an expansion of interest in exploring disparities in pain assessment and treatment in
the general population and our findings suggest additional work is needed to eliminate
disparities in the NH setting.

Americans living in a rural setting experience unique health disparity with higher

incidence of disability, increased mortality, lower life expectancy, and higher prevalence
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of pain.1% 192 |n this analysis we found that living in a rural location was a significant
predictor of moderate to severe/frequent pain and persistent pain. Reasons for this may be
due to decreased resources available outside of large urban centers to identify and treat
pain. Most pain specialty practices, and palliative care practices are located within an
urban setting, necessitating great effort involved in obtaining a specialty consultation to
reduce pain in those living in rural settings in Indiana.’®*%Alternatively, it has been
reported that rural residents are more likely to have pain and not request pain
medication.'% This provides an important area for future research.

Sub-optimal pain management is another important area for future focus. Clinical
practice guidelines recommend the use of a multifaceted approach to treating pain
including both pharmacological and nonpharmacological treatment for individuals with
chronic pain.®: 6217 |n the present study, most residents with moderate to
severe/frequent pain (74.0%) or persistent pain (67.8%) received scheduled pain
medication or as needed pain medication (70.5%, 73.4% respectively). However,
nonpharmacological treatment for pain was limited to 35.6% of residents with moderate
to severe/frequent pain and 39.5% of residents with persistent pain. It is unclear if this
indicates NH residents’ preference, lack of availability, or lack of staff knowledge of
nonpharmacological measures for pain management. Deeper examination of this issue is
needed.

Finally, 42.9% of residents in the no pain group received routine pain medication.
It is unclear from our study whether this reflects effective pain management, under-
reporting of pain, or over-prescribing of analgesics. CMS removed the quality measure

for pain in October 2019 to avoid potential conflict where performance on pain quality
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measures could inappropriately contribute to opioid use.%® This is an important area for
future research because nursing home residents are susceptible to polypharmacy and
analgesic-related side effects.
Strengths and Limitations

Despite the significance of this analysis, some limitations should be taken into
consideration when interpreting the results. First, the lower pain prevalence in our sample
compared to previous reports® & 2 may be in part because our sample included only long-
stay residents with a length of stay greater than 100 days. Short stay residents (< 100
days) are more likely to be admitted following hospitalization for rehabilitation and
complex nursing services and medical care for a limited time before returning to the
community.2%® Thus, short stay residents tend to be sicker and still recovering from acute
illness for which they were initially hospitalized.''° Long stay residents by contrast tend
to have increased prevalence of cognitive impairment?® 2* which has been associated with
a decreased reporting of pain.*? ** 5! Furthermore, the cross-sectional study design means
it is not possible to make causal inferences about the data. Finally, the use of a sample of
nursing home residents that were part of a clinical demonstration project providing
enhanced geriatric care, potentially limit the generalizability of these findings. Despite
these limitations, this analysis has several strengths. First our analysis included a large
and diverse sample. In addition, our use of comprehensive standardized measures (MDS)
facilitates comparison with other clinical studies conducted in the NH setting. Finally, we
included NH residents with various levels of cognition. Many times, NH residents with

cognitive impairment are excluded from studies due to difficulties in assessing their pain
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and obtaining informed consent. Use of previously collected MDS data allowed us to
overcome this issue.
Conclusion

Pain remains a pressing problem for NH residents. In this study we identified the
demographic and clinical characteristics associated with pain including depression and
cognitive impairment. Furthermore, we identified racial disparities and sub-optimal pain
management practices as important areas for future focus. Knowledge of factors
associated with greater pain for NH residents has the potential for improving the ability to
predict, prevent and provide better pain assessment thereby leading to improved pain

management in NH residents.
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Figure 3-1: Cohort creation flow diagram

Screened for eligibility
(n=56,994)

Included in analysis
(n=9,060)

Ineligible (n= 47,934)

No pain assessment
(n=37,399)

Length of stay < 100 days
(n=5,986)

No comprehensive
assessment (n=2,872)

No subsequent assessment
(n=1,677)
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Table 3-1: Frequencies of individual-level characteristics and comparisons across pain groups

Total No pain Mild/Infrequent Mod/Severe p Value
Cohort Pain Frequent Pain
% (n) % () % (n) % (n) -
Total N=9060 76.3% (n=6910) 17.0% (n=1543) 6.7% (n=607)
Gender
Female 68.9% (6245) | 67.4% (4658) 73.9% (1140) 73.6% (447) p<.001
Age (years)
<60 6.6% (602) 5.9% (406) 8.6% (132) 10.5% (64) p<.001
60-69 11.1% (1006) | 10.3% (710) 13.5% (209) 14.3% (87)
70-79 22.2% (2009) | 22.0% (1521) 22.2% (343) 23.9% (145)
80-89 38.0% (3440) | 38.8% (2678) 35.8% (553) 34.4% (209)
90+ 22.1% (2003) | 23.1% (1595) 19.8% (306) 16.8% (102)
Race
White 84.8% (7640) | 83.9% (5798) 84.8% (1308) 88.0% (534) p=.087
Black 13.8% (1254) | 14.1% (976) 13.8% (213) 10.7% (65)
Hispanic 0.7% (60) 0.7% (50) 0.6% (9) 0.2% (1)
Other 0.6% (51) 0.6% (41) 0.3% (5) 0.8% (5)
Location
Rural 21.4% (1937) | 19.4% (1342) 26.7% (412) 30.1% (183) p<.001
Medicaid Status
Medicaid 74.1% (6369) | 73.5% (4818) 75.6% (1094) 77.9% (457) p=.100
Body mass index (BMI)
Underweight 5.4% (490) 5.6% (386) 5.1% (79) 4.1% (25) p<.001
Normal Weight 35.8% (3239) | 37.8% (2611) 30.5% (470) 26.0% (158)
Overweight 28.7% (2596) | 28.9% (1996) 28.8% (445) 25.5% (155)
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Total No pain Mild/Infrequent Mod/Severe p Value
Cohort Pain Frequent Pain
% (n) % (n) % (n) % (n) -
Obese 27.4% (2478) | 24.8% (1714) 33.6% (518) 40.5% (246)
Hospice Care 3.8% (339) 3.4% (237) 4.2% (64) 6.3% (38) p=.001
Life expectancy <6 months 2.8% (257) 2.7% (187) 2.9% (45) 4.1% (25) p=.130
Mental and physical function
Cognitive Function Scale (CFS)
Intact Cognition 31.4% (2817) | 25.8% (1763) 46.5% (711) 56.7% (343) p<.001
Mildly Impaired 25.0% (2238) | 25.3% (1726) 25.0% (382) 21.5% (130)
Moderately Impaired 38.6% (3460) | 43.0% (2938) 26.0% (398) 20.5% (124)
Severely Impaired 5.0% (452) 5.9% (406) 2.5% (38) 1.3% (8)
Activities of Daily Living (ADL)
No impairment 1.9% (175) 1.9% (128) 2.2% (34) 2.2% (13) p=.083
Moderate impairment 93.3% (8389) | 93.1% (6378) 93.8% (1440) 94.9% (571)
Severe impairment 4.8% (428) 5.1% (348) 4.0% (62) 3.0% (18)
Comorbid conditions associated with pain
Arthritis 35.4% (3203) | 33.6% (2322) 39.0% (601) 46.1% (280) p<.001
Osteoporosis 20.1% (1820) | 19.7% (1363) 21.1% (326) 21.6% (131) p=.294
Hip fracture 3.8% (340) 3.5% (245) 4.3% (67) 4.6% (28) p=.170
Fracture (other than hip) 6.4% (583) 5.9% (410) 8.4% (130) 7.1% (43) p=.001
Contracture 24.4% (2192) | 22.6% (1543) 27.9% (426) 37.1% (223) p<.001
Diabetes 36.1% (3271) | 34.4% (2374) 40.1% (619) 45.8% (278) p<.001
Alzheimer's/Dementia 70.7% (6403) | 75.7% (5233) 56.9% (878) 48.1% (292) p<.001
Stroke 18.7% (1695) | 19.4% (1342) 16.5% (254) 16.3% (99) p=.008
Anxiety 39.9% (3613) | 38.0% (2627) 44.2% (682) 50.1% (304) p<.001
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Total No pain Mild/Infrequent Mod/Severe p Value

Cohort Pain Frequent Pain

% (n) % (n) % (n) % (n) -
Depression 67.3% (6100) | 65.2% (4505) 72.9% (1125) 77.4% (470) p<.001
Heart Failure 32.1% (2910) | 30.2% (2085) 37.0% (571) 41.8% (254) p<.001
PVD/PAD 13.6% (1234) | 12.9% (894) 15.0% (232) 17.8% (108) p<.001
Cancer 6.9% (622) 6.6% (454) 8.1% (125) 7.1% (43) p=.097
Pain Treatment
Scheduled Pain med in last 5 days 47.9% (4343) | 42.9% (2965) 60.2% (929) 74.0% (449) p<.001
As needed Pain med in last 5 days 24.8% (2242) | 12.0% (831) 63.9% (984) 70.5% (427) p<.001
Nonmedication intervention for pain
in last 5 days 18.8% (1677) | 13.6% (926) 35.7% (540) 35.6% (211) p<.001
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Table 3-2: Demographic and clinical correlates of mild/infrequent pain and moderate to severe/frequent pain compared to no pain, in
a multinomial logistic regression model

Mild/infrequent pain Moderate to severe frequent
pain
AOR?® 95% CI P Value | AOR® 95% CI P Value

Gender

Female 1.52 1.32-1.74 | p<.001 | 1.48 1.20-1.83 p<.001
Age (years)

<60 1.24 0.95-1.63 | p=.115 | 1.48 0.99-2.21 p=.051

60-69 1.16 0.92-146 | p=.213 | 1.22 0.86-1.75 p=.262

70-79 1.05 0.87-1.27 | p=.602 | 1.17 0.86-1.58 p=.316

80-89 1.06 0.89-1.25 | p=.509 | 1.19 0.91-1.57 p=.195

90+* - - - - - -
Location

Rural 151 1.32-1.74 | p<.001 | 1.88 1.55-2.31 p<.001
Body mass index (BMI)

Underweight 0.97 0.72-1.27 p=.757 | 0.80 0.50-1.24 p=.309

Normal Weight 0.85 0.73-0.99 | p=.047 | 0.73 0.58-0.92 p=0.10

Overweight 0.99 0.86-1.17 | p=.979 | 0.83 0.66-1.06 p=.124

Obese* - - - - - -
Hospice Care 1.74 1.28-2.36 | p<.001 | 2.97 1.99-4.41 p<.001
Cognitive Function Scale

Intact Cognition 3.47 2.36-5.09 | p<.001 | 7.29 3.33-15.97 p<.001

Mildly Impaired 2.30 1.57-3.38 | p<.001 | 3.77 1.72-8.29 p<.001

Moderately Impaired 1.58 1.08-2.31 p=.018 | 2.47 1.13-5.40 p=.024

Severely Impaired* - - - - - -
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Mild/infrequent pain

Moderate to severe frequent

pain
Comorbid conditions associated with pain
Arthritis 1.16 1.03-1.31 | p=.018 | 1.52 1.27-1.82 p<.001
Fracture (other than hip) 1.30 1.04-1.62 | p=.020 | 1.48 0.74-1.48 p=.792
Contracture 1.23 1.07-141 | p=.004 | 1.86 1.53-2.26 p<.001
Diabetes 1.09 0.96-1.24 | p=204 | 121 0.99-1.46 p=.055
Alzheimer's/Dementia 0.59 0.52-0.69 | p<.001 | 0.54 0.43-0.66 p<.001
Stroke 0.73 0.62-0.86 | p=.728 | 0.71 0.56-0.90 p=.005
Anxiety disorder 1.15 1.01-1.29 | p=.030 | 1.41 1.17-1.70 p<.001
Depression 1.40 1.23-1.61 p<.001 | 1.63 1.31-2.03 p<.001
Heart Failure 1.13 0.99-1.29 | p=.052 | 1.29 1.07-1.56 p=.007
PVD/PAD 1.11 0.93-1.31 | p=.243 | 1.19 0.93-1.51 p=.162

Overall referent is no pain group. ®adjusted for all factors in the table. *denotes referent for that

characteristic.
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Table 3-3: Frequencies of individual-level characteristics for residents with pain as well as crosstabs comparisons for those
experiencing persistent pain

Total Pain did not Persistent Pain p Value
Cohort persist
% (n) % (n) % (n) -
Total N=2150 45.4% (976) 54.6% (1174)
Gender
Female 73.8% (1587) 72.5% (708) 74.9% (879) p=.221
Age (years)
<60 9.1% (196) 6.3% (61) 11.5% (135) p<.001
60-69 13.8% (296) 10.5% (102) 16.5% (194)
70-79 22.7% (488) 22.0% (215) 23.3% (273)
80-89 35.4% (762) 38.5% (376) 32.9% (386)
90+ 19.0% (408) 22.7% (222) 15.8% (186)
Race
White 86.1% (1842) 88.5% (585) 84.0% (984) p=.026
Black 13.0% (278) 10.7% (104) 14.9% (174)
Hispanic 0.5% (10) 0.3% (3) 0.6% (7)
Other 0.5% (10) 0.4% (4) 0.5% (6)
Location
Rural 27.7% (595) 25.0% (244) 29.9% (351) p=.011
Medicaid Status
Medicaid 72.1% (1551) 70.3% (686) 73.7% (865) p=.081
Body mass index (BMI)
Underweight 5.0% (104) 5.5% (52) 4.5% (52) p<.001
Normal Weight 30.0% (628) 34.4% (327) 26.3% (301)
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Total Pain did not Persistent Pain p Value
Cohort persist
% (n) % (n) % (n) ;
Overweight 28.6% (600) 29.0% (276) 28.3% (324)
Obese 36.5% (764) 31.1% (296) 40.9% (468)
Hospice Care 4.8% (102) 4.6% (45) 4.9% (57) p=.793
Life expectancy <6 months 3.3% (70) 3.4% (33) 3.2% (37) p=.765
Mental and physical function
Cognitive Function Scale (CFS)
Intact Cognition 49.4% (1054) 39.8% (385) 57.4% (669) p<.001
Mildly Impaired 24.0% (512) 25.0% (242) 23.2% (270)
Moderately Impaired 24.5% (522) 32.2% (312) 18.0% (210)
Severely Impaired 2.2% (46) 3.0% (29) 1.5% (17)
Activities of Daily Living (ADL)
No impairment 2.2% (47) 1.6% (15) 2.7% (32) p=.040
Moderate impairment 94.1% (2011) 93.9% (907) 94.2% (1104)
Severe impairment 3.7% (80) 4.6% (44) 3.1% (36)
Comorbid conditions associated with pain
Arthritis 41.0% (881) 40.4% (394) 41.5% (487) p=.601
Osteoporosis 21.3% (457) 24.1% (235) 18.9% (222) p=.004
Hip fracture 4.4% (95) 5.3% (52) 3.7% (43) p=.061
Fracture (other than hip) 8.0% (173) 8.4% (82) 7.8% (91) p=.581
Contracture 30.5% (649) 26.9% (260) 33.4% (389) p<.001
Diabetes 41.7% (897) 36.8% (359) 45.8% (538) p<.001
Alzheimer's/Dementia 54.4% (1170) 62.3% (608) 47.9% (562) p<.001
Stroke 16.4% (353) 15.5% (151) 17.2% (202) p=.280




99

Total Pain did not Persistent Pain p Value

Cohort persist

% (n) % (n) % (n) ;
Anxiety 45.9% (986) 44.0% (429) 47.4% (557) p=.106
Depression 74.2% (1595) 70.3% (686) 77.4% (909) p<.001
Heart Failure 38.4% (825) 35.8% (349) 40.5% (476) p=.023
PVD/PAD 15.8% (340) 15.6% (152) 16.0% (188) p=.781
Cancer 7.8% (168) 8.4% (82) 7.3% (86) p=.355
Pain Treatment
Scheduled Pain med in last 5 days 64.1% (1378) 59.6% (582) 67.8% (796) p<.001
As needed Pain med in last 5 days 65.8% (1411) 56.6% (551) 73.4% (860) p<.001
Nonmedication intervention for pain in
last 5 days 35.7% (751) 31.0% (296) 39.5% (455) p<.001
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Table 3-4: Demographic and clinical correlates of persistent pain compared to no persistent pain in a multivariable logistic

regression model

Persistent pain

AOR?® 95% CI P Value

Age (years)

<60 1.89 1.25-2.85 p=.002

60-69 1.67 1.17-2.37 p=.004

70-79 1.19 0.88-1.59 p=.258

80-89 1.19 0.91-1.55 p=.198

90+* - - -
Race

White* - - -

Black 1.47 1.09-1.96 p=.009

Hispanic 2.64 0.62-11.26 p=.189

Other 1.42 0.37-5.37 p=.610
Location

Rural 1.59 1.29-1.98 p<.001
Body mass index (BMI)

Underweight 0.90 0.58-1.41 p=.658

Normal Weight 0.87 0.68-1.11 p=.254

Overweight 1.04 0.82-1.32 p=.729

Obese* - - -
Mental and physical function
Cognitive Function Scale (CFS)

Intact Cognition 2.64 1.29-5.43 p=.008
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Persistent pain

AOR?® 95% ClI P Value

Mildly Impaired 1.88 0.92-3.85 p=.514

Moderately Impaired 1.27 0.62-2.59 p=.514

Severely Impaired* - - -
Activities of Daily Living (ADL)

No Impairment* - - -

Moderate Impairment 0.69 0.36-1.32 p=.261

Severe Impairment 0.63 0.27-1.44 p=.272
Comorbid conditions associated with pain
Osteoporosis 0.83 0.66-1.04 p=.101
Contracture 1.27 1.03-1.55 p=.025
Diabetes 1.13 0.93-1.38 p=.215
Alzheimer's/Dementia 0.85 0.69-1.05 p=.149
Depression 1.44 1.16-1.79 p<.001
Heart Failure 1.09 0.89-1.32 p=.384

Note: Overall referent is no persistent pain group. ®adjusted for all factors in the table.

*denotes referent for that characteristic.




CHAPTER FOUR: GROUP BASED TRAJECTORY MODELING OF NURSING
HOME RESIDENT PAIN SCORES
Introduction

Pain in nursing home (NH) residents is common and negatively impacts
outcomes. Up to 80.0% of older adults living in a NH experience pain* 33111112 and up to
32.0% have substantial pain.® Pain in NH residents is associated with poor quality of life
and higher likelihood of depression,> 8 125 decreased happiness,> 1% decreased life
satisfaction,! greater ADL dependency,® ® 121 and more sleep problems.> & 451

Approaches to improving recognition of pain in NH residents have aimed to
identify factors associated with pain in NH residents,® 12 5! develop improved pain
assessment tools?> 66 67. 113,114 and improve staff pain assessment knowledge.®® % 72
Although many researchers are working to ameliorate pain in NH residents, most have
done so using a cross sectional approach. The use of a cross sectional design fails to
consider how the course or trajectory of pain changes over time. Understanding the
trajectory of pain experience may provide opportunities to alter the course of illness,
prevent adverse outcomes, and provide supportive therapies to improve quality of life.

Trajectories of pain in NH residents have not been well-described or
characterized. Using five measurement points within a 14-day period, Landmark et al,
identified and characterized four distinct pain trajectories in a sample of 201 Norwegian
NH residents.'® Pain trajectories based upon frequency and intensity included low or no
pain (38.0%), persistent moderate pain (36.0%), persistent intense pain (11.0%), and
fluctuant pain (14.0%).% The trajectory beyond 14 days is unknown. In another study of

962 NH residents in Western Canada, Thompson et al identified pain trajectories during
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the 6 months before death.!” Pain trajectories were stratified by severe cognitive
impairment but the general trend in pain trajectories were similar across cognitive groups.
Pain trajectories were generally described (consistent low or mild pain [60.1%];
substantially high or increasing pain [34%]) but not characterized.'’ It is unknown
whether resident sociodemographic and clinical characteristics were associated with these
different trajectory patterns. In addition, the identified trajectories were not generalizable
to residents not in the final 6 months of life.

In addition, the impact of pain trajectories on mortality has not been described for
a general sample of NH residents. Using two longitudinal population cohorts of adults
ages 50 and older living in private households, Smith et al, identified that individuals who
were “often troubled with pain” or reported pain interference with normal work activities
(including both work outside the home and housework) were at increased risk of
mortality.!*® It is unclear if this association is applicable to older adults living in nursing
homes.

Understanding how NH resident pain changes over time will provide a more
informed perspective, allowing opportunities to alter the course of illness, plan care and
set priorities, prevent adverse outcomes, and provide supportive therapies to improve
quality of life. Therefore, the purpose of this analysis was to characterize clinically
meaningful, dynamic pain trajectories in NH residents. The main goals were to 1) define
pain trajectories based on the presence of pain using group-based trajectory modeling, 2)
identify demographic and clinical correlates, and 3) examine associations between

trajectories and mortality.
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Methods
Design

The MDS 3.0 data used in this analysis were originally used as part of a CMS
demonstration project, Optimizing Patient Transfers, Impacting Medical quality, and
Improving Symptoms: Transforming Institutional Care (OPTIMISTIC). Briefly,
OPTIMISTIC was designed to reduce potentially avoidable hospitalizations of long-stay
nursing home residents. The details and methodologies used during the original project
are described elsewhere.% We conducted a longitudinal analysis of MDS 3.0 data using
a sample of nursing home residents who resided in 44 OPTIMISTIC nursing homes
between September 27, 2011, to December 16, 2019. This analysis was approved as
exempt by the Indiana University Institutional Review Board.

The MDS is a source of assessment information for residents in NHs certified to
participate in the Medicare and/or Medicaid programs. Comprehensive MDS assessments
are completed upon admission, annually, and with any significant change in condition. A
subset of questions is administered quarterly. Originally conceived to monitor resident
health and improve the care plan process through improving resident assessment,*® the
MDS is a rich source of standardized clinical data obtained from nearly every NH
resident in the United States. The MDS 3.0 was updated in 2010 from the prior MDS 2.0
version to include direct resident interview, including residents’ self-report of their
pain.?®
Sample

OPTIMISTIC data administrators provided a de-identified dataset of 56,994 NH

residents who were admitted to and living in one of 44 Indiana nursing facilities during
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the study period. Residents who had an admission MDS assessment (completed within 14
days of NH admission) within the dataset were selected for this analysis (n=23,167).
Residents were excluded from this analysis if data indicated they had 1) length of stay
<100 days (n=13,622); or 2) less than three pain observation time points (n=4,681).
Measurements

The MDS data contains assessment of pain presence measured over the previous
5 days with the question, “Have you had pain or hurting at any time in the last 5 days?”
(yes/no). For residents unable to complete the interview for pain, such as those with
severe dementia, standard procedure was to use a proxy assessment. This included
observations corresponding to pain indicators such as non-verbal sounds, vocal
complaints of pain, facial expressions (grimacing, wincing) and protective body
movements (guarding) in the previous 5 days. We have included all available pain
presence measurement scores from the time of admission to discharge, or a maximum of
28 assessment time periods.

Cognitive function is assessed using the cognitive function scale (CFS).% CFS is
a measure of cognition calculated from variables available in MDS 3.0 and provides a
detailed description of cognitive status. CFS is categorized as intact cognition, mildly
impaired cognition, moderately impaired cognition, and severely impaired cognition,
using information extracted from MDS assessments.

Demographic variables and clinical comorbidities were assessed using the
admission assessment. These defined variables were selected for inclusion in this analysis
based on published studies that showed evidence of associations between these variables

and pain in nursing home residents.
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Mortality during the study time frame was collected from the last MDS in the
analysis time period for each individual resident. Mortality was defined as death from any
cause and recorded as a binary variable (yes/no).

Data Analysis

We conducted descriptive analyses to describe the characteristics of the study
cohort. Pain trajectories were identified using group-based trajectory modeling (GBTT), a
flexible and easily applied method for identifying subgroups within a population that
follow distinctive trajectories.'*® GBTT allows for the estimate of several homogeneous
trajectories instead of a single population mean as in traditional regression.'*6-11% |_ength
of stay for each assessment was used as a measure of time due to the de-identified nature
of this dataset. Residents who experienced study attrition (defined as either death or
discharge during the study population) were included in the GBTT analysis using an
enhanced version of the methodology that jointly estimates the outcome of interest, pain,
and the probability of dropping out of observation due to mortality.*?® To avoid
obscuring the analysis based on a small set of surviving residents, we restricted the
maximum observations per resident to 28, reducing the influence of outlying
observations. The maximum likelihood method was used to fit a semiparametric or
discrete-mixture model to the longitudinal data. Analyses were conducted using traj**® in
Stata 17.

Trajectories were modeled as a binary distribution using pain presence (yes/no).
The optimal number of trajectories (one to six) and shape (constant, linear, quadratic,
cubic, or quartic terms) were selected using the Bayesian information criterion (BIC).

The model with the highest BIC (least negative) that also demonstrated a BIC change of
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> 10 was selected. For each trajectory, the shapes were varied until the best-fitting model
was identified using the maximum BIC. The fit was confirmed by evaluating the average
of the posterior probability of trajectory assignment (with <0.70 considered a poor fit'1)
and odds of correct classification (>5.0*'%). The model with the highest average posterior
probability was selected.

To characterize trajectories, we assessed associations between trajectories and
cognitive function, demographic, clinical comorbidities, and mortality using chi-square
tests. Any characteristic with a p value < 0.05 were included in the logistic regression
analysis. Descriptive statistics, chi-square analysis, and logistic regression analysis were
performed using IBM SPSS Statistics for Windows version 28.

Results

The final analytic sample was 4,864 NH residents and 46,103 total pain
assessments. At admission, 63.9% were female. The sample age ranges were < 60
(8.8%), 60-69 (11.9%), 70-79 (21.9%), 80-89 (37.0%), and > 90 (20.4%). Most were
White (87.3%) or Black (11.6%) with few being Hispanic (0.6%) or other race/ethnicities
(0.5%). Most (76.7%) lived in an urban area. BMI ranged from underweight (8.5%),
normal (38.8%), overweight (27.8%) to obese (24.9%). Very few residents were on
hospice (2.1%) or had a life expectancy of < 6 months (1.8%). Cognitive function varied
from intact (31.9%) to impaired mildly (25.9%), moderately (37.2%) or severely (3.3%).
Less than half the sample died within the analysis time period (40.4%).

Pain Trajectories
As shown in Figure 4-1, four distinct pain trajectories emerged: 1) consistent pain

absence (48.9%) [pain consistently absent]; 2) decreasing-increasing pain presence
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(21.8%) [pain presence initially decreased, held steady, then increased over time]; 3)
increasing-decreasing pain presence (15.3%) [pain presence initially increased, held
steady, then decreased]; and 4) persistent pain presence (14.0%) [pain consistently
present]. Rationale for the 4 trajectories is provided via model selection and fit statistics
in Tables 4-1 and 4-2.
Characterizing Pain Trajectories

Table 4-3 shows the results of the characterization of the four trajectories by
demographic and clinical variables, and mortality based on chi-square analyses. For
gender a greater proportion of women was in the decreasing-increasing trajectory
(p<.001). For age, greater proportions of ages <60 and 60-69 and smaller proportions of
ages 80-89 and 90+ were in the persistent pain presence trajectory (p<.001). For location,
a greater proportion of residents living in a rural location were in the persistent pain
trajectory (p<.001). For body mass index, greater proportion of residents with obesity and
smaller proportions of residents with normal body mass index were in any of the
trajectory groups with pain (p<.001). Regarding cognitive function a larger proportion of
residents with intact cognition were in the persistent pain presence trajectory (61.8%)
versus the consistent pain absence trajectory (21.3%). Whereas smaller proportions of
residents with moderately or severely impaired cognition were in any of the trajectory
groups with pain (p<.001). All comorbid conditions except for stroke and Alzheimer’s
disease or dementia were positively associated with being in one of the trajectory groups
with pain. Whereas Alzheimer’s disease or dementia was negatively associated with
being in one of the trajectory groups with pain. Stroke was not significantly associated

with the pain trajectories in this analysis (p=.800).
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Table 4-4 shows adjusted multinomial model results for pain trajectories. In the
adjusted analysis, compared to residents in the consistent pain absence trajectory,
residents in the decreasing-increasing pain presence trajectory were more likely to be
female (AOR 1.43, Cl 1.20-1.70, p<.001), live in a rural location (AOR 1.41, Cl 1.16-
1.71, p<.001), with intact (AOR 2.73, Cl 1.69-4.42, p<.001) or mildly impaired cognition
(AOR 1.67, Cl 1.03-2.69, p=.036), arthritis (AOR 1.29, Cl 1.08-1.55, p=.006), hip
fracture (AOR 5.64, Cl 3.78-8.43, p<.001), fracture (other than hip) (3.34, Cl 2.49-4.49,
p<.001), and contracture (AOR 1.31, CI 1.11-1.55, p<.001). In contrast residents with
Alzheimer’s disease or dementia were less likely to be in the decreasing-increasing pain
presence trajectory (AOR 0.57, C1 0.47-0.68, p<.001).

Compared to residents in the consistent pain absence trajectory, residents in the
increasing-decreasing pain presence trajectory were more likely to be female (AOR 1.34,
Cl11.10-1.62, p=.003), live in a rural location (AOR 1.94, Cl 1.59-2.36, p<.001),
underweight (AOR 1.41, CI 1.02-1.93, p=.035) or obese (AOR 1.37, Cl 1.08-1.74,
p=.009) with intact (AOR 2.94, Cl 1.62-5.36, p<.001), mildly impaired (AOR 3.16, CI
1.75-5.71, p<.001), or moderately impaired cognition (AOR 2.05, Cl 1.14-3.67, p=.016),
contracture (AOR 1.63, Cl 1.36-1.95, p<.001), diabetes (AOR 1.31, CI 1.08-1.59,
p=.007), anxiety disorder (AOR 1.34, Cl 1.08-1.65, p=.007), depression (AOR 1.25, CI
1.00-1.51, p=.015), and cancer (AOR 1.51, Cl 1.09-2.08, p=.013). In contrast residents
with Alzheimer’s disease or dementia were less likely to be in the increasing-decreasing
pain presence trajectory (AOR 0.73, Cl 0.59-0.89, p=.002).

Compared to residents in the consistent pain absence trajectory, residents in the

persistent pain presence trajectory were more likely to be female (AOR 1.52, CI 1.24-
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1.88, p<.001), rurally located (AOR 2.75, CI 2.20-3.43, p<.001), obese (AOR 1.32, CI
1.02-1.71, p=.037) with intact (AOR 6.70, Cl 3.21-13.78, p<.001), or mildly impaired
cognition (AOR 2.79, Cl 1.34-5.82, p=.006), arthritis (AOR 1.49, 1.19-1.86, p<.001), hip
fracture (AOR 4.29 CI 2.61-7.04, p<.001), fracture (other than hip) (AOR 2.89, CI 2.03-
4.11, p<.001), contracture (AOR 1.75, Cl 1.43-2.13, p<.001), anxiety disorder (AOR
1.55, CI 1.23-1.95, p<.001), heart failure (AOR 1.37, Cl 1.07-1.75, p=.011), PVD/PAD
(AOR 151, CI 1.01-2.25, p=.045). In contrast residents with Alzheimer’s disease or
dementia were less likely to be in the persistent pain presence trajectory (AOR 0.34, Cl
0.27-0.44, p<.001).

Relative to the consistent pain absence trajectory, the odds of being in any one of
the other three trajectories with pain was higher for residents who were living in a rural
location (AORs range 1.41 to 2.75), obese (AORs range 1.248 to 1.37), with hip fracture
(AORs range 1.26 to 5.64), fracture (other than hip) (AORs range 1.38 to 3.34), or
contracture (AORs range 1.31 to 11.75). In addition, also relative to the consistent pain
absence trajectory, the odds of being in any one of the other three trajectories was lower
for residents with a diagnosis of Alzheimer’s disease or dementia (AORSs range 0.34 to
0.73).

Pain Trajectories and Mortality

For mortality a greater proportion of residents that died during the analysis time
period were in the increasing-decreasing trajectory (45.6%) compared to the consistent
pain absence trajectory (41.3%), decreasing-increasing trajectory (39.2%), or persistent

pain presence trajectory (33.4%). After controlling for all covariates in the model,
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residents in the increasing-decreasing trajectory were at 42.0% greater risk of mortality
(AOR 1.42, Cl 1.19-1.70, p<.001) versus the consistent pain absence trajectory.
Discussion

In this analysis, we present the first evidence of four distinct pain trajectories
among NH residents using group-based trajectory modeling. Pain trajectories capture the
complex and dynamic (temporal) nature of pain and have implications for both clinical
assessment and research. After pain trajectories emerged, we characterized them in terms
of demographics, clinical variables, and mortality.
Pain Trajectories

The four pain trajectories identified in this analysis tended to represent contrasting
pain patterns, either steady state (consistent pain absence; persistent pain presence) or
changing over time (increasing-decreasing pain presence; decreasing-increasing pain
presence). All four pain trajectories exhibit a period of stability. The two dynamic groups
tend to have a change at the beginning and end of the trajectory separated by a period of
stabilization. After this period of stabilization, both trajectories tend to return toward their
initial pain level. For example, the decreasing-increasing pain presence trajectory starts
with a high occurrence of pain, declines, stabilizes, and then trends toward an increasing
occurrence of pain. A similar pattern repeats with the increasing-decreasing pain presence
trajectory, although this trajectory begins and ends with a lower occurrence of pain. The
source of this period of stabilization is unclear although it may indicate an associated
period of time in which physical, emotional and cognitive comorbidities remain stable.
Understanding the source of this stabilization may be important in driving change to

reduce pain in this population.
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Characterizing Pain Trajectories

Compared to the consistent pain absence trajectory, the common factors
associated with pain across all three trajectories with pain were female gender, living
rurally, intact cognition, and contracture. Residents with normal BMI or a diagnosis of
Alzheimer’s disease or dementia were less likely to be in any of the three pain
trajectories. Younger, female residents who lived rurally, were obese, had fracture (hip or
other) or contracture were more likely to be in the persistent pain presence trajectory. Our
findings are important because they provide clinically relevant evidence that can improve
recognition of risk factors associated with pain persistence in nursing home residents.

Hip fracture in our study was associated with a five-fold increased risk for
persistent pain. In the United States, nearly 32,000 NH residents fracture their hip each
year,'?! leading to functional decline,?? 122 poor quality of life,*?* and increased risk of
mortality.*?* Acute fracture is commonly associated with increased acute pain, but no
prior studies have evaluated how this pain changes over time. Hip fracture in our study
was associated with a five-fold increased risk for persistent pain presence over time.
Understanding this increased risk for persistent pain allows residents and clinicians to
plan care and set priorities.

Living in a rural location was also identified as a significant predictor of
persistent pain presence. This may be due to decreased resources available outside of
large urban centers to identify and treat pain. Most pain specialty practices, and palliative
care practices are located within an urban setting, necessitating great effort to obtain a
specialty consultation to reduce pain for those living in rural settings in Indiana.1%3-1%

Alternatively, rural residents are more likely to have pain and not request pain
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medication.'% Rural disparities in pain management for nursing home residents provides
an important area of future research and intervention.
Pain Trajectories and Mortality

Incorporating mortality into analysis of pain trajectories is an important step
because those who survive across periods of observation and those who die in the interim
may follow distinctly different pain trajectories. The group-based trajectory modeling
approach is well suited to summarizing large numbers of individual trajectories and
allows for the inclusion of the experience of both survivors and decedents. Limiting the
analysis to survivors would have resulted in substantially different pain trajectories that
do not truly reflect the experience of nursing home residents, many of whom are
approaching death. In this analysis, the increasing-decreasing trajectory was at
significantly greater risk for mortality. This group consisted of a higher proportion of
residents who were underweight or diagnosed with Alzheimer’s disease or dementia,
possibly indicating increased frailty. Unfortunately, a frailty measure was not included in
the MDS dataset. Further research is needed to evaluate this association further.
Strengths and Limitations

Some limitations should be taken into consideration when interpreting the results.
First, we were unable to use age in determining trajectory groups. For residents aged 90
years and above, the age in the de-identified dataset was categorized as 90 or older. This
age limitation may obscure some important dynamic relationships that vary based upon
age in the oldest old. For this reason, future work is recommended to model age-based
pain trajectories. In addition, this analysis does not account for comorbid conditions that

change over time (dementia) or the use of pain treatments (analgesics) meant to improve
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pain. Future refinements and expansion of our analysis should include investigating time-
varying covariates such as cognitive function and use of analgesic medications. Finally,
the use of a sample of NH residents that were part of the OPTIMISTIC demonstration
project, that provided enhanced geriatric care, potentially limit generalizability of
findings. Despite these limitations, this study included a large and diverse sample.
Furthermore, we included NH residents with various levels of cognition. Many times, NH
residents with cognitive impairment are excluded from studies due to difficulties in
assessing their pain and obtaining informed consent. Use of previously collected MDS
data allowed us to overcome this issue.
Conclusion

We identified four pain trajectories among nursing home residents, including
persistent pain presence which was associated with several resident characteristics and
clinically relevant diagnoses. Using residents’ characteristics associated with persistent
pain, such as hip fracture or contracture, may improve care planning based on early
identification or risk stratification and can improve mitigation of persistent pain. Further
research to examine the biological underpinnings of each trajectory may elucidate unique

genetic and biomarker profiles, leading to further refinement of dynamic pain trajectories.
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Figure 4-1: Trajectories of pain presence in nursing home residents
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Legend: Figure 4-1 shows the four trajectories of pain presence that emerged from the
MDS dataset (n=4,864). 1) consistent pain absence (48.9%) [pain consistently absent]; 2)
decreasing-increasing pain presence (21.8%) [pain presence initially decreased, held
steady, then increased over time]; 3) increasing-decreasing pain presence (15.3%) [pain
presence initially increased, held steady, then decreased]; and 4) persistent pain presence
(14.0%) [pain consistently present].
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Table 4-1: Model selection statistics

# Pain Assessments Over # of Unique NH
Time Residents

(n=46,103 (N=4,864)
Model | K Order BIC BIC A BIC BIC A
1 1 |5 -25383.82 -25377.07
2 2 |55 -21944.61 3439.21 -21929.99 | 3447.08
3 3 |555 -21523.95 420.66 -21501.45 428.54
4 4 |5555 -21338.89 185.06 -21308.53 192.92
5 5 |55555 -21255.92 82.97 -21217.69 90.87
6 6 |555555 -21230.77 25.15 -21184.66 33.03
7 7 |5555555 Failed

convergence
Note:

K= number of trajectories

Order = chosen polynomial for model
BIC = Bayesian Information Criterion.

BIC A = Change in the BIC

Model with highest BIC (least negative) was selected that also demonstrated a BIC A of
> 10. Models with highest BIC were then evaluated based on average posterior

probability
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Table 4-2: Average posterior probabilities for 6-, 5-, and 4-trajectory models

Model Trajectory #1 Trajectory #2 Trajectory #3 Trajectory #4 Trajectory #5 Trajectory #6
6-trajectory model .640 770 717 .646 679 714
5-trajectory model .843 740 126 .643 726

4-trajectory model .866 779 134 .868

Odds of Correct 7.3 11.8 13.4 44.7

Classification

The model with the highest average posterior probability was selected (4 Trajectories).

Model Evaluation Statistics: 6-trajectory Order (05555 5) Dropout (1 1 1 11 0); 5-trajectory Order (05 4 3 5) Dropout (1111 0);
4-trajectory Order (055 2) Dropout (11 1 0).
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Table 4-3: Characterization of the four trajectories: demographics, clinical variables, and mortality based on chi-square analyses

. . . Persistent
C_0n3|stent Decreas!ng- Increasmg- Pain
Pain Absence Increasing Decreasing Presence 0 Value
% (n) % (n) % (n) % (n)
48.9% 21.8% 15.3% 14.0%
Total (n=2379) (n=1059) (n=743) (n=683)
percentage(n)
Gender
Female 61.1% (1454) | 68.6% (726) | 65.4% (486) | 64.6% (441) p<.001
Age (years)
<60 7.1% (168) 7.8% (83) 8.5% (63) 16.5% (113) p<.001
60-69 11.0% (262) | 10.4% (110) | 10.9% (81) 18.6% (127)
70-79 20.8% (494) | 21.0% (222) | 24.4% (181) | 24.9% (170)
80-89 39.0% (928) | 38.3% (406) | 37.1% (276) | 27.7% (189)
90+ 22.2% (527) | 22.5% (238) | 19.1% (142) | 12.3% (84)
Race
White 86.5% (1970) | 88.6% (895) | 88.5% (630) | 86.8% (566) p=.313
Black 12.1% (275) | 10.3% (104) | 10.7% (76) 12.7% (83)
Hispanic 0.7% (17) 0.8% (8) 0.4% (3) 0.3% (2)
Other 0.7% (16) 0.3% (3) 0.4% (3) 0.2% (1)
Location
Rural 19.0% (452) | 23.1% (245) | 29.5% (219) | 32.1% (219) p<.001
Body mass index (BMI)
Underweight 8.4% (194) 8.0% (81) 9.9% (70) 8.3% (55) p<.001
Normal Weight 43.1% (991) | 37.5% (381) | 35.2% (249) | 29.7% (197)
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Persistent

Consistent Decreasing- | Increasing- )
Pain Absence Increasing Decreasing P Pain
resence p Value

Overweight 28.2% (649) | 28.5% (290) | 26.8% (190) | 26.2% (174)

Obese 20.2% (465) | 26.0% (264) | 28.1% (199) | 35.8% (238)
Hospice Care 2.4% (57) 1.5% (16) 1.7% (13) 2.0% (14) p=.351
Life expectancy <6 months 2.2% (52) 1.0% (11) 1.6% (12) 1.9% (13) p=.132
Cognitive Function Scale (CFS)

Intact Cognition 21.3% (506) | 39.2% (415) | 28.3% (210) | 61.8% (422) p<.001

Mildly Impaired 25.5% (606) | 25.2% (267) | 32.0% (238) | 21.7% (148)

Moderately Impaired 46.5% (1106) | 31.5% (334) | 37.0% (275) | 14.1% (96)

Severely Impaired 4.7% (111) 2.6% (28) 1.9% (14) 1.3% (9)
Comorbid Conditions
Arthritis 21.7% (516) | 29.1% (308) | 24.6% (183) | 31.8% (217) p<.001
Hip fracture 1.8% (42) 9.8% (104) 2.4% (18) 6.3% (43) p<.001
Fracture (other than hip) 3.8% (90) 13.4% (142) 5.9% (44) 12.2% (83) p<.001
Contracture 36.7% (874) | 49.5% (524) | 48.5% (360) | 55.2% (377) p<.001
Diabetes 26.0% (618) | 29.3% (310) | 34.1% (253) | 38.9% (266) p<.001
Alzheimer's/Dementia 62.8% (1494) | 43.2% (458) | 51.3% (381) | 21.7% (148) p<.001
Stroke 12.2% (291) | 11.4% (121) | 11.8% (88) 11.0% (75) p=.800
Anxiety 20.0% (476) | 20.9% (221) | 25.7% (191) | 29.7% (203) p<.001
Depression 40.7% (967) | 41.4% (438) | 47.8% (355) | 47.1% (322) p<.001
Heart Failure 15.5% (368) | 19.5% (206) | 18.6% (138) | 24.3% (166) p<.001
PVD/PAD 4.4% (105) 5.6% (59) 4.7% (35) 7.8% (53) p=.005
Cancer 6.2% (147) 5.5% (58) 8.7% (65) 9.4% (64) p=.001
Death 41.3% (983) | 39.2% (415) | 45.6% (339) | 33.4% (228) p<.001
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Table 4-4: Adjusted odds of belonging to a pain trajectory relative to the consistent pain absence trajectory

Decreasing-Increasing

Increasing-Decreasing

Persistent Pain Presence

AgR Cl Vaﬁue AOR? Cl VaF;ue AOR? Cl Vaﬁue

Gender

Female 1.43 1.20-1.70 | p<.001 | 1.34 1.10-1.62 | p=.003 | 1.52 1.24-1.88 | p<.001
Age (years)

<60 0.98 0.68-1.40 | p=.896 | 1.35 0.90-2.03 | p=.141 | 3.11 2.06-4.69 | p<.001

60-69 0.80 0.64-1.21 | p=.423 | 1.04 0.73-149 | p=.833 | 2.30 1.57-3.37 | p<.001

70-79 1.10 0.85-1.42 | p=.466 | 1.42 1.07-1.88 | p=.015 | 2.21 1.57-3.10 | p<.001

80-89 1.16 0.93-144 | p=.191 | 1.18 0.92-151 | p=.182 | 1.52 1.12-2.08 | p=.008

90+* - - - - - - - - -
Location

Rural 1.41 1.16-1.71 | p<.001 | 1.94 1.59-2.36 | p<.001 | 2.75 2.20-3.43 | p<.001
Body mass index (BMI)

Underweight 0.98 0.73-1.33 | p=.912 | 141 1.02-1.93 | p=.035| 1.26 0.87-1.83 | p=.216

Normal Weight* - - - - - - - - -

Overweight 1.14 0.94-1.39 | p=.179 | 1.11 0.89-1.38 | p=.369 | 1.15 0.90-1.48 | p=.270

Obese 1.24 .99-1.54 p=.053 | 1.37 1.08-1.74 | p=.009 | 1.32 1.02-1.71 | p=.037
Cognitive Function Scale

Intact Cognition 2.73 1.69-4.42 | p<.001 | 2.94 1.62-5.36 | p<.001 | 6.7 3.21-13.78 | p<.001

Mildly Impaired 1.67 1.03-2.69 | p=.036 | 3.16 1.75-5.71 | p<.001 | 2.79 1.34-5.82 | p=.006

Moderately Impaired 1.25 0.78-2.01 | p=.348 | 2.05 1.14-3.67 | p=.016 | 1.41 0.67-2.96 | p=.363

Severely Impaired* - - - - - - - - -
Comorbid Conditions
Arthritis 1.29 1.08-1.55 | p=.006 | 1.13 0.89-1.36 | p=.351 | 1.49 1.19-1.86 | p<.001




~
(00]

Decreasing-Increasing

Increasing-Decreasing

Persistent Pain Presence

Hip fracture 5.64 3.78-8.43 | p<.001 | 1.26 0.69-2.28 | p=.444 | 4.29 2.61-7.04 | p<.001
Fracture (other than hip) 3.34 2.49-449 | p<.001 | 1.38 0.93-2.03 | p=.106 | 2.89 2.03-4.11 | p<.001
Contracture 1.31 1.11-155 | p=.001 | 1.63 1.36-1.95 | p<.001 | 1.75 1.43-2.13 | p<.001
Diabetes 1.03 0.86-1.24 | p=.743 | 131 1.08-1.59 | p=.007 | 1.19 0.96-1.47 | p=.119
Alzheimer's/Dementia 0.57 0.47-0.68 | p<.001 | 0.73 0.59-0.89 | p=.002 | 0.34 0.27-0.44 | p<.001
Anxiety disorder 1.10 0.90-1.35 | p=.342 | 1.34 1.08-1.65 | p=.007 | 1.55 1.23-1.95 | p<.001
Depression 1.04 0.88-1.23 | p=.653 | 1.25 1.00-1.51 | p=.015| 1.19 0.97-1.46 | p=.089
Heart Failure 1.12 0.91-1.38 | p=.289 | 1.15 0.91-146 | p=.227 | 1.37 1.07-1.75 | p=.011
PVD/PAD 1.21 0.84-1.73 | p=.302 | 1.03 0.68-1.56 | p=.887 | 1.51 1.01-2.25 | p=.045
Cancer 0.85 0.60-1.19 | p=.329 | 151 1.09-2.08 | p=.013 | 1.22 0.98-1.52 | p=.052
Death 1.07 0.90-1.27 | p=.455 | 143 1.18-1.72 | p<.001 | 1.22 0.98-1.55 | p=.074

Note: Overall referent is no consistent pain absence trajectory. ®adjusted for all factors in the table. *denotes referent for that

characteristic.




CHAPTER FIVE: DISCUSSION

This dissertation focused on pain and associated factors in nursing home (NH)
residents culminating in the identification, quantification, and characterization of NH
resident pain trajectories. Results of the three interconnected studies included in this
dissertation expand the scientific knowledge of pain in NH residents.

Summary of Key Findings

Chapter Two

Chapter two presents the results of a systematic review of the literature focused
on pain prevalence and associated factors in NH residents. Per the inclusion criteria, 26
studies were included in this review. Findings indicate that 22.0% to 85.0% of NH
residents experience pain, 20.0% to 56.0% experience persistent pain, and approximately
56.0% experience chronic pain. Pain prevalence was highly variable and influenced by
length of pain detection time (minutes, days, months), source of pain data (self-report,
proxy, chart review), intensity of pain assessed (mild, moderate, severe), and sample
characteristics (cognition, pain related conditions). Depression, cognitive impairment,
and dementia were associated with pain across multiple studies, whereas evidence for an
association between pain and other factors was equivocal or limited.
Chapter Three

Chapter three presents the results of a retrospective analysis of Minimum Data Set
(MDS) 3.0 data using a sample of Indiana NH residents. The purpose of this analysis was
to evaluate the association between pain and resident demographic and clinical
characteristics including pain management strategies. In this study, the overall pain

prevalence among NH residents was 23.7%. Of those with pain, 72.0% experienced
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mild/infrequent pain, 28.0% experienced moderate to severe/frequent pain and 54.6%
experienced persistent pain.

Risk factors for mild/infrequent pain were female gender, living in a rural setting,
receiving hospice care, cognitive status (intact, mildly, or moderately impaired), arthritis,
fracture (other than hip), contracture, anxiety, and depression. In contrast, normal BMI
and Alzheimer’s disease or dementia were associated with decreased risk of
mild/infrequent pain. Risk factors for moderate to severe/frequent pain were female
gender, living in a rural setting, receiving hospice care, cognitive status (intact, mildly, or
moderately impaired), arthritis, contracture, anxiety, depression, and heart failure. In
contrast, stroke and Alzheimer’s disease or dementia were associated with decreased risk
of moderate to severe/frequent pain. Risk factors for persistent pain included age <70,
Black race, living in a rural location, intact cognition, contracture, and depression.

Most residents with moderate to severe/frequent pain (74.0%) or persistent pain
(67.8%) received scheduled pain medication. However, non-pharmacological treatment
for pain was limited to 35.6% of residents with moderate to severe/frequent pain and
39.5% of residents with persistent pain.

Chapter Four

Chapter four presents the results of a retrospective longitudinal analysis of MDS
3.0 data using a sample of Indiana NH residents to identify, quantify, and characterize
NH resident pain trajectories. The findings from this analysis comprise the first evidence
of four distinct pain trajectory groups among NH residents using group-based trajectory

modeling. The four pain trajectories identified in this analysis include: 1) consistent pain
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absence (48.9%), 2) decreasing-increasing pain presence (21.8%), 3) increasing-
decreasing pain presence (15.3%), and 4) persistent pain presence (14.0%).

Relative to residents in the consistent pain absence trajectory, the likelihood of
being in the persistent pain presence trajectory was more than twice as high for those
living in a rural location, over 4 times higher for those with hip fracture, nearly 3 times
higher for those with a fracture other than hip, and almost twice as high for those with
contracture. In addition, relative to the residents in the consistent pain absence trajectory,
those at greater risk for being in one or more of the trajectory groups with pain were
female gender, living in a rural location, intact cognition, and contracture. In contrast,
residents with normal weight or a diagnosis of Alzheimer’s disease or dementia were less
likely to be in any of the three trajectories with pain.

Lastly, in this analysis, the Increasing-Decreasing trajectory group was
significantly related to increased mortality. This group consisted of a higher proportion of
residents who were underweight or with diagnosis of Alzheimer’s disease or dementia,
possibly indicating increased frailty. Unfortunately, a frailty measure was not included in
the MDS dataset. Further research is needed to evaluate this association further.
Summary

The findings from this dissertation are important because they provide clinically
relevant evidence that can improve the recognition of risk factors associated with pain in
NH residents. This is especially important for residents with impaired cognition which
limits their ability to report pain. Overall, across the three studies comprising this
dissertation, there are several notable findings which may have implications for the way

that pain is identified, assessed, and managed among NH residents.
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First, the results of this dissertation highlights the evidence for the association
between pain and resident demographic and clinical characteristics. This is particularly
true for age, impaired cognition, obesity, contracture, and heart failure which were
identified in the systematic review of the literature as having mixed or limited research.
NH residents with depression were at greater risk for mild/infrequent pain, moderate to
severe/frequent pain, persistent pain, and having pain that followed an increasing-
decreasing pain presence trajectory. Similarly, NH residents with contracture were at
greater risk for mild/infrequent pain, moderate to severe/frequent pain, persistent pain,
and belonging to a pain trajectory other than the consistent pain absence trajectory.
Finally, across all three studies in this dissertation, the inverse relationship between
cognitive impairment and pain was noted.

Second, the results of this dissertation include the identification of both rural and
racial pain disparities among NH residents. Living in a rural versus urban setting was
associated with nearly two times the likelihood of being in moderate to severe/frequent
pain, 1.5 times the likelihood of being in persistent pain, and nearly three times the
likelihood of being in the persistent pain presence trajectory. Racial disparities were also
noted, as Black residents were 1.5 times more likely to report persistent pain than White
residents. In contrast, race was not associated with membership in a pain trajectory
subgroup. In the systematic review of the literature (chapter two), evidence of an
association between pain and race and pain and rural location were limited. In recent
years there has been an expansion of interest in exploring disparities in pain assessment

and treatment in the general population. The findings of this dissertation suggest that
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additional work is needed to identify, evaluate, and eliminate pain disparities in the NH
setting.
Strengths and Limitations

Some limitations should be taken into consideration when interpreting the results
of this dissertation. First, because this dissertation used secondary data, the analyses were
limited to variables within the dataset. The MDS 3.0 pain variables measured the
presence, frequency, and intensity of pain. However, information such as location and
character of the pain may have improved characterization of resident pain trajectories.
Second, due to use of de-identified data, we were unable to use age in determining
trajectory groups. For residents aged 90 years and above, the age in the de-identified
dataset was categorized as 90 or older. This limitation was overcome by using length of
stay for each assessment as a measure of time. Nevertheless, the inability to use age as a
measure of time may obscure some important dynamic relationships that vary based upon
age, particularly in the oldest old. Third, the sample consisted of Indiana NH residents
that were part of the OPTIMISTIC demonstration project that provided enhanced
geriatric care, potentially limiting generalizability of findings.

Despite these limitations, this dissertation has several strengths. First, our analysis
included a large and diverse sample. Second, our use of comprehensive standardized
measures (Minimum Data Set assessments) facilitates comparison across other clinical
studies conducted in the NH setting. Third, we included NH residents with various levels
of cognition. Many times, NH residents with cognitive impairment are excluded from
studies due to difficulties in assessing their pain and obtaining informed consent. Use of

previously collected MDS data allowed us to overcome this issue. Finally, the use of a
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stepped approach, using the findings from each prior study in the subsequent study,
strengthen the findings of this dissertation and add to the scientific literature.
Implications

Nursing Implications

This dissertation identified factors associated with pain and four distinct pain
trajectories among NH residents. Resident characteristics were associated with moderate
to severe/frequent pain, persistent pain, or individual pain trajectories. If nurses are
trained to recognize the association between these characteristics and pain, it may
improve mitigation of pain based on early identification or risk stratification. For
example, nurses may prioritize pain assessment for residents who are less likely to report
pain due to cognitive impairment (e.g., Alzheimer’s disease or dementia). In addition,
nurses may prioritize preventive therapies for residents with comorbidities that increase
risk for pain such as depression and contracture.
Future Research

Several areas were identified as important areas for future research. Future
research is needed to examine the biological underpinnings of each trajectory and
elucidate unique genetic and biomarker profiles, leading to further refinement of dynamic
pain trajectories. This is a novel area of exploration that could provide information
needed to form the foundation of personalized health strategies, helping to manage and
relieve pain in NH residents.

Next, further research is needed to describe and understand the disparities in NH
resident pain identified in this dissertation. In recent years there has been an expansion of

interest in exploring disparities in pain assessment and treatment in the general
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population and the findings from this dissertation suggest that additional work is needed
to eliminate disparities in the NH setting.

Finally, the continued high pain prevalence identified in this dissertation provide
impetus for more research to improve NH resident pain situation. One such approach
would be increased integration of palliative care in the NH setting. Palliative care has
been shown to increase quality of life, decrease distressing symptoms such as pain, and
improve comfort. Despite these positive outcomes, NH residents are not receiving
palliative care services in relation to their high prevalence of chronic life-limiting disease.
While several barriers to palliative care in the NH have been identified, the most pressing
barrier is a lack of validated instruments to identify individuals who would benefit most
from palliative care. Findings from this dissertation would be useful in developing and
validating such an instrument. Future research in this area is needed.

Conclusion

In conclusion, this dissertation adds to the science by providing important
information regarding NH resident pain trajectories and the demographic and clinical
characteristics associated with greater risk of pain. This work will be helpful for nurses,
clinicians, and other healthcare leaders who are interested in improving pain among NH

residents.
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