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Abstract

Background

Pain, neuropsychiatric symptoms (NPS) and functional impairment are prevalent in
patients with dementia and pain is hypothesized to be causal in both neuropsychiatric
symptoms (NPS) and functional impairment. As the exact nature of the associations is
unknown, this review examines the strength of associations between pain and NPS, and
pain and physical function in patients with dementia. Special attention is paid to the
description of measurement instruments and the methods used to detect pain, NPS and
physical function.

Methods

A systematic search was made in the databases of PubMed (Medline), Embase, Cochrane,
Cinahl, PsychINFO, and Web of Science. Studies were included that described associations
between pain and NPS and/or physical function in patients with moderate to severe
dementia.

Results

The search yielded 22 articles describing 18 studies, including two longitudinal studies.
Most evidence was found for the association between pain and depression, followed by
the association between pain and agitation/aggression. The longitudinal studies reported
no direct effects between pain and NPS but some indirect effects, e.g., pain through
depression. Although some association was established between pain and NPS, and pain
and physical function, the strength of associations was relatively weak. Interestingly, only
three studies used an observer rating scale for pain-related behaviour.

Conclusion

Available evidence does not support strong associations between pain, NPS and physical
function. This might be due to inadequate use or lack of rating scales to detect pain-
related behaviour. These results show that the relationship between pain and NPS, as well
as with physical function, is complicated and warrants additional longitudinal evaluation.

Keywords:
pain; dementia; neuropsychiatric symptoms; physical function; associations
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Background

Pain is common among older persons due to the increased prevalence of age-related
diseases like osteoporosis and arthritis.? This also applies to patients with dementia living
in nursing homes: around 50% is in pain??.

Due to the changed perception of pain and loss of language skills in dementia, pain is often
not communicated as such. In these patients, pain is often reported to be expressed as
challenging behaviour (e.g., agitation or withdrawal) and is also known as neuropsychiatric
symptoms (NPS)*®. NPS includes depressive symptoms, agitated/aggressive behaviour,
and psychotic symptoms like hallucinations and delusions’.

NPS is highly prevalent: up to 80-85% of patients with dementia experience these symp-
toms’?and they are one of the main reasons forinstitutionalisation®!?. The aetiology of NPS
is multifactorial and includes neuropathological changes in the brain related to dementia
and dementia severity, as well as unmet physical and psychological needs, physical iliness
(e.g., urinary tract infections), and pain'®.

Furthermore, pain influences the patient’s physical function, including sleep, nutrition,
and mobility’>*. Therefore, physical inactivity and disability in patients with dementia
may be an expression of pain, but can also be the cause of pain'®¥. This illustrates that,
due to its diverse presentation, the interpretation of potential signs and symptoms of
pain in dementia is difficult; moreover, to date, most studies still report a systematic
under-recognition and under-treatment of pain'®%. There is evidence for specific pain-
related behaviour, such as increased wandering or irritability, but facial expressions,
body movements, and vocalizations are also common?.. These behaviours can help in
the clinical decision-making process??. Consequently, in the last decades, measurement
and assessment of pain in patients with dementia by means of observations of these
behaviours have received increasing attention. However, clinicians still have insufficient
tools to face the challenges in the diagnostics and treatment of pain in this vulnerable
group??, and this may result in clinical indecisiveness. Nevertheless, there are validated
measurement instruments available to detect pain in patients with dementia, such as
the PACSLAC, DOLOPLUS-2, and the MOBID-2, based on observations?* . Adequate use
of these measurement instruments is of utmost importance in the management of pain.
Due to the challengesin the assessment and management of pain?, people with dementia
and NPS are more likely to receive antipsychotic drugs, despite the adverse side-effects
like falls, somnolence and even death?”?. The latter underlines the importance of under-
standing the attributive effect of pain as a cause of NPS and decline in physical function.
This would give healthcare workers more insight as to whether to target their treatment
primarily on pain, NPS, disability, or on these conditions simultaneously.

Therefore, the aim of this systematic review is to assess the strength of associations
between pain and NPS, and between pain and physical function, in patients with dementia.
Special attention is paid to the description of measurement instruments and the method
of detecting pain, NPS, and physical function to give clinical and scientific direction to the
assessment and treatment of pain.
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Methods

Study selection

This review was conducted following the PRISMA guidelines for systematic reviews®. A
systematic search of the following databases was performed in March 2013: PubMed
(Medline), Embase, Cochrane, Cinahl, PsychINFO, and Web of Science. In addition,
the reference lists of the retrieved articles were screened. The following search terms
(Additional file 1) were applied: Dementia AND Pain AND ((depression) OR (BPSD) OR
(mobility) OR (sleep) OR (eating) OR (ADL)). Two reviewers, AvD and MP, independently,
screened each title and abstract for suitability for inclusion; they decided independently on
the eligibility of the article according to the predetermined selection criteria. Disagreement
was resolved by consensus after review of the full article, or after the input of a third author
(WA/MdW).

Articles that met the following criteria were included: patients with moderate to severe
dementia (defined as a Mini Mental State Examination (MMSE) score of < 18 or a Global
Deterioration Scale (GDS) score of 5-7%!), description of data on pain, description of NPS,
and/or physical function (eating, sleep, activities of daily living (ADL) and mobility). For the
purpose of this review, articles that described patients with mild to moderate dementia,
but reported statistical data separately for the subgroup ‘moderate dementia’, were also
included.

Eligible study designs included clinical trials, cohort, cross-sectional, observational, and
longitudinal studies. Unless there was a clear description of the original data and baseline
statistics, systematic reviews, qualitative studies, study protocols, (editorial) letters, case
reports and randomised controlled trials (RCTs) were excluded. However, the reference
lists of these articles were screened for eligible studies that were missed during the initial
search. Only published data was included.

Excluded were articles that described patients who suffer from dementia resulting from
Parkinson’s disease and Huntington’s disease, AIDS dementia complex, and Creutzfeldt-
Jakob Syndrome. Furthermore, we excluded articles that did not report correlation coeffi-
cients or odds ratio’s (OR), or when the articles did not provide sufficient information to
calculate the OR ourselves. No time range or language restrictions were used.

Data extraction

Data were independently extracted by two reviewers (AvD and MP). A data extraction
form was designed before extracting data from the included articles.

We recorded data on: study characteristics (design, country, setting, study population),
pain and NPS measurement, prevalence of pain, and correlations of pain, NPS, and
physical function. Where possible we present unadjusted associations, as these reflect
the presence of co-occurrence as perceived by the caregivers. In addition, we calculated
the OR ourselves if not reported. These ORs are reported as self-calculated odds ratio
(SOR).
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Furthermore, we recorded data on the use of rating scales to measure pain, NPS and
physical function, as well as the method of detection. For example, if pain was measured
with a rating scale for observational behaviours indicating pain and who performed the
observation, i.e., a research nurse, a professional or patient’s proxy.

Quality assessment

The methodological quality assessment of the included cross-sectional and longitudinal
studies was based on previously developed checklists®? **, Two reviewers (AvD and
MP) independently assessed the quality of each study. Disagreement was resolved by
consensus or after input of a third author (MdW/WA). The maximum total score possible
for cross-sectional studies was 12 points and for longitudinal studies 14 points. Cross-
sectional studies that scored 0-4 points were considered to be of ‘low quality’, scores
of 5-9 to be of ‘moderate quality’, and scores of > 10 points were considered to be of
‘high quality’. For longitudinal studies, scores of 0-5 points were considered to be of ‘low
quality’, scores of 6-11 points to be of ‘moderate quality’, and scores of > 12 points were
considered to be of ‘high quality’. See Additional file 3 for a more detailed overview of the
awarded points and scores to the articles.

Scoring items

We selected items relevant for the assessment of observational studies, such as a descrip-
tion of a clearly stated objective, use of valid selection criteria, a response rate of > 80%,
valid/reproducible measurement of the outcome, adjusting for possible confounders, and
the presentation of an association. One point was awarded for each question answered
with ‘yes’ and O points for every ‘no” or ‘?. We added two questions concerning the study
objective and population: i) was the selected objective similar to our objective, and ii) was
the study population a selected population.

Furthermore, we wanted the quality assessment to reflect the ability to study our research
objective. Therefore, we added a few items focusing on the measurement of pain, i.e., the
use of specific rating scales, the method of detection, and information about the rater.
Awarded points ranged from 0-2.

Additionally, two questions were added to the quality assessment for the longitudinal
studies: i) was there major and selective loss to follow-up, and ii) was there a sufficiently
long follow-up period. Again, 1 point was awarded for each question answered with ‘yes’
and 0 points for each ‘no” or ?".

Statistical analysis

To provide a more comprehensive overview of the association between pain, NPS and
physical function, the available ORs are displayed in forest plots (using the program
Review Manager 5.2) including the pooled ORs using a random effects model.
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Results

Selected articles

The literature search yielded 1386 articles; 786 from PubMed (Medline), 304 from Embase,
77 from Cinahl, 57 from PsychINFO, 96 from Cochrane, and 66 from Web of Science.
Additionally, 22 articles were retrieved from other sources (mainly through checking the
reference lists). After removing duplicates, 1091 unique articles were identified. After
carefully screening the titles, abstracts and full text, 22 publications met the inclusion

criteria and were included in the present review (Figure 1).

Records identified through

Additional records identified

database searching through other sources
(n=1386) (n=22)
=
2
=
©
2
= v A 4
£
5 Records after duplicates removed
= (n=1091)
4
) Records screened on title » Records excluded
(n=1091) (n=631)
o
£ v Records excluded
s (n=219)
o Records screened on Reasons for exclusion:
a abstract | - Nodementia (n=38)
(n=460) - No pain and behaviour or
physical functioning
(n=67)
- No associations/correlation
(n=17)
h— - Irrelevant (n=97)
) v
Full-text articles Records excluded
2> assessed for eligibility [—— (n=219)
= (n=241) Reasons for e_xcluswn:
2 - No dementia (n=21)
2 - No pain and behaviour or
w physical functioning
(n=42)
- No associations/correlation
(n=103)
h— - Irrelevant (n=53)
g Studies included
° in review
3 (n=22)
=

Figure 1. Flow diagram of the inclusion of studies
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All included articles were published between 2002 and 2013.
Of these 22 articles, eight articles illustrate correlates of pain with specified behavioural
problems such as delusions/psychosis®34, anxiety®, wandering®3, and resistance to care®
3738 Furthermore, seven articles described associations between pain and unspecified
behavioural problems, such as behavioural/psychiatric problems and dysfunctional be-
haviours343°43, |t was not clarified which types of NPS were embedded in this term.
Eleven articles described the association between pain and depression*834354-49 and eight
articles between pain and aggression/agitation®34363847485051,
In addition, relationships between pain and physical function (e.g. ADL dependency and
mobility) were described in ten articles®#3940434446484952

The characteristics of these articles are presented in Table 1.

Table 1. Characteristics of the included studies

1ing | PART |

First author Country, setting  Dementia Population: selection on pain, NPS or Quality of
function? study**
Ahn 2013 3¢ USA, nh Moderate dementia, mean Age 265 years, excluded when coma- 10
MDS cognitive performance tose
scale 3.17 (SD 1.52)
Bartels 2003 USA, ltc Dementia, AD or signs of At risk for (or having) pressure ulcers 4
chronic stable cognitive impair-
ment (in chart or MDS)
Black 2006 ** USA, nh Advanced dementia, SIRS mean  Palliative care (life expectancy <6 6.5
10.3 (SD 6.7), AD 58% months)
Brummel-Smith  USA, nh Moderate to severe dementia,  Age > 55 years, had to have pain 7
20024 MMSE mean 16.8 (SD 5.6) for assessment, able to self-report on their
92 subjects level of pain
Cipher 2004* USA, ltc Moderate dementia, mean Referral to clinical psychologist due to 7.5
NCSE 0.10 (SD 0.91) change in cognitive functioning, emo-
tional distress, or behavioural dysfunc-
tion associated with dementia
Cipher 2006 USA, ltc Dementia, mild 40%, moderate  Referral to clinical psychologist due to 7.5
41% and severe 19%, according  change in cognitive functioning, emo-
to FAST (Reisberg) NCSE tional distress, or behavioural dysfunc-
tion associated with dementia
D’Astolfo Canada, Itc In 4% no dementia with Admission in Itc at least 6 months to al- 7
20064 MMSE>25, mild dementia 27%, low for patient charts to be completed
moderate 44%, severe 25%
Gruber-Baldini  USA, nh and Dementia, mild 14%, moderate ~ Random sample aged 265 years (com- 8.5
20054 residential care/  26% and severe 61%, according  plete response 60%)
assisted living to MMSE or MDS-COGS.
Kunik 2005 3* USA, va outpa- Dementia, mild 46%, moderate  Veteran outpatients, not in LTC-facili- 8.5
tients 39%, severe 11%, according ties, with available caregiver
to DRS.
Leonard 2006%°  USA, nh Dementia according to CPS- At least one comprehensive MDS 9

MDS dataset

assessment, age > 60 years
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Table 1. Characteristics of the included studies (continued)

First author Country, setting  Dementia Population: selection on pain, NPS or Quality of
function? study**
Leong 2007 * Singapore, nh Dementia with 33% mild (MIC)  No recent change in cognitive status, 8.5
and 41% severe (SIC) cognitive  age 265 years. Here report of commu-
impairment, according to AMT  nicative subgroup with dementia (thus
excluding 53 and including 125 of 358).
Lin 2011% Taiwan, nh Dementia, 39% profound or Admission at least 1 month 12
end-stage dementia, according
to CDR-C.
Dementia, DemRS2 mean 4.12
(SD 2.79)
Morgan 201247  USA, Veterans > 60 years, no aggressive behaviour 9.5
Administration in past year, no residence in nh and
Medical Centre, caregiver > 8 hrs a week, no onset of
longitudinal aggression before first follow-up (at
study 5mo)
Norton 20104 USA, nh Dementia, MMSE mean 6.4 Verbal disruption (BEHAVE-AD >= 1.5), 9
(SD6.7) age >55 years,
passed audiological assessment, and
life expectancy
>6 mo
Shega 2005 “ USA, outpatient Dementia, MMSE mean 16.6 Patient-caregiver dyad with pain-report 9.5
geriatrics clinic (SD7.2) on same day (77% of original sample)
Shega 2010 * Canada, com- Cognitive impairment, 3 MS, Community dwelling people aged 265 9
munity dwelling mild to moderate dementia years, within one inclusion wave a pain
18.5% self-assessment was incorporated
Torvik 201052 Norway, nh No (13%), mild (46%) or mod- MMSE >11, aged =65 years (inclusion 6.5
erate (41%) cognitive impair- and response 35% of total sample).
ment, according to MMSE. Communicative patients
Tosato 20123 EU and Israel, nh  Cognitive impairment, Several countries 11.5
mild-moderate 55% and severe
45%, according to CPS
Volicer 20093 Netherlands, nh/  Dementia, according to MDS- Dependent in decision making, aged 11
residential home  CPS >65 years
Volicer 20115 Netherlands, Dementia, according to MDS Availability of 4 quarterly MDS assess- 12
nh, longitudinal ments within period of 15 months,
study aged 265 years
Williams USA, nh and Dementia, with 29% MMSE>10  Available pain data, aged >65 years 10
20054 residential care/  and MDS-COGS >2-4
assisted living
Zieber 2005 % Canada, Itc Moderate to severe cognitive Residents with continuous nursing care 8

impairment, according to FAST
(Reisberg) score 6-7

because of significant physical and/or
cognitive impairments
(‘nh-level’)

Abbreviations: nh, nursing home; MDS, Minimum Dataset; ltc, long term care facility; AD, Alzheimer’s Disease; SIRS, The Se-
vere Impairment Rating Scale; MMSE, Mini Mental State Examination; NCSE, Neurobehavioural Cognitive Status Examination;
FAST, Functional Assessment Staging; MDS-COGS, Minimum Dataset Cognition Scale; va, veterans affairs; DRS, Dementia Rating
Scale; CPS, Cognitive Performance Scale; AMT, Abbreviated Mental Test; CDR-C, Clinical Dementia Rating Scale-Chinese Version;
Dem-RS2, Dementia Rating Scale 2; SD, Standard Deviation; BEHAVE-AD, Behavioural Pathology in Alzheimer’s disease** Based
on checklists from van der Windt et al.[52,53] Higher scores indicate higher quality (range observational studies 0-12, range

longitudinal studie
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Most of the studies described patients aged > 65 years, who were mainly diagnosed with
moderate to severe dementia and resided in long-term care facilities throughout the USA*
8343639:4345474850 Three studies took place in Europe®°3, three studies in Canada%*“°, and
two studies took place in Asia®*“®,

Of the 20 cross-sectional studies, five studies were considered to be of high quality®©3’
4346 The remaining 15 studies were of low to moderate quality. Of the two longitudinal
studies, that of Volicer et al. was considered to be of high quality>* (Table 1).

Five studies described the use of selection criteria, mostly on NPS, and in eight other
studies there might have been an indirect (unintentional) selection on pain, NPS or
functioning. For instance, an indirect selection on pain by including patients with pressure
ulcers®,

Eight articles described the same study populations, sometimes with additional selection
criteria, e.g. the two articles by Cipher et al**%. Kunik et al. and Morgan et al. used data
from a large longitudinal study on the causes and consequences of aggression in persons
with dementia. Another two articles extracted data from the Dementia Care project of
the Collaborative Studies of Long-Term Care*# and two articles derived their data from
the same Minimum Dataset 2.0 for nursing home care® 3%,

Overview of measurement instruments

Table 2 describes how pain, NPS, and physical function were measured.

Measurement of Pain

Three articles describe rating scales for observational behaviours indicating pain; both
scales are validated for patients with moderate to severe dementia, i.e., the PAINAD?® 4
and DS-DAT?%. The remaining articles describe other methods to measure pain (Additional
file 2); some articles used the MDS dataset?3¢%75051 and others used a variety of rating
scales, e.g., the Faces Pain Scale®, the Geriatric Multidimensional Pain and lliness
Inventory*#!, the Proxy Pain Questionnaire®? and the Philadelphia Geriatric Center Pain
Intensity Scale3* %4 %7 The Verbal Descriptive Scale and Verbal Rating Scale were also
used to measure pain, sometimes combined with self-report*®4°2 Three articles used no
rating scales to measure pain; they extracted data form patient’s medical records®** and
interviewed patient’s proxy and/or healthcare worker®.

Additional file 2 provides a complete overview of the methods used.
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Table 2. Measurements of pain, neuropsychiatric symptoms and physical function

slaquiaw Ajlwey pue
s Suisinu ‘quapisal oy}
SuImaIAILIUl JBYe PaId)
-S|UIWPE. SeM JUSWINIISU|
yoea pue 1s130jo0ydAsd
-0498 [e21UI|D PasULI|

e Ag uonen|eaa |e2180|

Syjuow gz xew
03 9 Suipadaud ‘spiodal |edIpaN
sJaquiaw Ajlwey pue Jeis
Suisinu yuapisal ay3 Suimalasaul
1914 PRJIISIUILPE SBM JUBWINILS
-ul yoea pue 31s13o0joydAsdoiad
|B21UID PAsUDI| B Ag UOLEN|EAD

/-T S2100S

siaquiawW Ajiwey

pue jje1s suisinu ‘quap
-1524 9y SuimaiaIlul
J9)ye paJaisiuiwpe
SeM JUBWNJISU] Yo
pue 1s180j0yoAsdosad
|B2IUID PasUad| e Ag
uonen|eAs [ea180)

-oydAsdoinau 4o Jed sSa1o |eaiojoydAsdoinau Jo Jied y1m Sa110831ed 6T ‘SQ19 -oydAsdoinau 4o Jed 1dIND 1900¢ 13ydid
1s180j0yd 1s180j0yoAsdosad
-Asdouag |eatul|d pasuadl| 1s180j0yoAsdolasd /-T $9J02S Y1M SInoIAey |ea1ul|d pasuadl| e Aq
e Ag uonen|eaa |e2180| |ea1ul)d pasuadl| e Ag uonen|eas -3q [euonounysAp g9z- uonen|eAa |e2130] 9/e2s5gNs
-oydAsdoinau Jo Jed navyd |eai8ojoydAsdoinau Jo Jied ST-SA9- -oydAsdoinau jo ued  Suuayns pue uled |dIND » 00z 43ydin
9|eas
sjuejsisse Ajisuajul uted paseq o 2002
syuey 3|eas 4oJeasal pauled) Aq -pJOM JO ‘3]edS Bul| 10 Yyws-|pw
-SISse yoJeasal pauled|  Supes jo asn oN SJUBISISSE Youeasal paulel| sa|eds Suped o asn oN passasse ‘Jodal-f[8S  S20B) 19[S € JO INO T -wnig
uepisAyd pue
Hels pue Axoud 931e804uNS MaIAISUI
M3IAIDIUI ‘Syuow g Bul 9|edS  JJe)S pue Axoud maialaiul ‘syuow ‘syjuow g Suipadaud
-padaud ‘spJodau |eaIpaIAl Suped jo asn oN 9 Buipadaud ‘spiodal [eaIpaN sa|eds Supned o asn oN ‘spJ0dal [BIIPAIA a|eas Suned Jo asn oN 69002 Yoe|g
umouun siaiel ‘(po
(s1av -l1ad yluow-¢) usw
SpJodal [BIIPAIN 4O Jaquinu) SAIN SpJodal [edIPaIN uolIssaldap U0y SQIN- -NJISUl UOLD3||0D eleQ 9|eds 3unes JO SN ON g €00Z S|oeg
9|easans
uoneyse (4gD) a|youd
Jnoineyaq Suidua|ieyd Aysuayul
‘(Sgy) a|eds unoireyaq syiodau Axoud uo uled pue Aduanbauy
(sway /) wuoy |euoissajoud uolssa3de ‘wan-3ulsp  paseq 1iodal Jeis 9|qls ured 3uluIquod ‘a|eas
uoleAISSgO JelS 8uo|1av-san pue Axoud ‘piodau-|as Juaned -uem ‘sajeasqns SN -sod jou §i ‘Jodal-yes Ayuanss uled sgin 0 ET0T UYY
uo2ajap fo poyran 3|pas bunby uonsaap fo poylaN 3|pas bunoy uonaaap fo poyaN 3|pas bunby Joyano 3414
uondun{f fo Juawainsba swoydwiAs a113p1ysAsdoinau fo Juawainsba uiod fo yuawainsbap

52



| PART |

oning

oms, and ADL functic

npt

o

|euolssajoid Ag uopneasas
-0O pue spJodaJ [BIIPBIA

pauodal 10N

Jaquwiaw Jels Asosiniadns
Ag uoneasasqo/3uney

(T=u uspplpaq Jo)
JIBYD [93YM ‘DoUBISISSE
saJinbaJ quapuadapul

:snjeis AJole|nquiy

SpJodal [e2IP3IN

9|e2s |euolssajoud Ag suon

Sunjes jo asn oN -BAJBSGO pUE SPJ0daJ [BIIPIIA sa|eds Suljed Jo asn oN

I19U10D) Yum A1BIxuy
V1S 10

SYY podas yess Jo 1odal-4as ST-SAO Yum uoissaidaq

(240490 29M Ul 3OUO
15e3| 1Y) *,suoissaidxa |eloey
pauled, ‘S1a4310 40 §|35 Y1m

Ja8ue jua)sisiad, ‘sjusw
-91e3s aAnedau Supjew,
‘pes 8uiaq, ‘82 ‘swall 6

JO WNS UO €2 84035 SAIN

:uolssaudaq ! pasnge
Aj[enxas ‘payoie.ds ‘panoys
Uy 24aMm sIay1o, wall SN

- - :uolssa.33e |eaIsAyd) San

(suoneurnijey
JUBISISSE /UOISN[ap sulewopqns) |dN

yaJeasal/iamalnlaiul paulely Aq a-NVH
- Axoud pue juayed yiim mainiaiu| IVIND
IONS
‘a|eas 3uinl Ajiep Jaquiaw IVIND
4O sa1IALRde (SN Heis Asosingadns Ag Suney aasd

a|ess

Sunel jo asn oN sa|eas Suned Jo asn oN

JUB)SISSE YoIRaSaI pue
Joyednsanul [edpund
Ag 24e2 dUlNOI JO 53

-ouelsul Suimol|oy Ajeie
-IpaWWI UoleAISqQ

syuaned
SALIEDIUNWIWOD 4O
s|euolssajoud Aq Jaq
-WaW JJe1s pue jual}
-ed YHM SmalAIRIU|

uelsisse
yoJeasal/JamalAlaiul
paulesy Ag Axoud pue
juaned yum mainiaiul

JaquiaW e3s
Asosingadns Aq Suney

syjuow
9 xew 031 9 Suipadaid
‘SpJ023aJ [BIIP3IN

UOISIaA 8saulyD-AQVvNIVd

syuaped aapesiunw
-W02-Uou 40} Q¥NIVd

Aysuaqul pue Aouanbauy
uled uo paseq 2402s
911S0dWO0d |[9A3|-f &

Suisn uspang uted SaN

9-T SJ02S “2am
snoinad ul uted Jo [aA9)
uo wall ’s|d-05d

7% 24005 ‘S|d-D9d

3|eas
Suped Jo asn oN

o TTOT U

£ £00¢ 8u0a]

09002

pieuoal

0e S00T qIUny

S00¢ Ul

-pleg-1aqnin

w900T
041015V,

53



ning

or

DL functi

na /s

5, d

OMSs

ymptc

IS
)

~

hiatric

europsyc

n

©

sueisAyd

31e2s Ayd

shep ¢ snoinald ‘swoidwAs

Heis (yoseasal)
paules} Ag sAep € sno
-1na4d ul Apog ay3 Jo
1J0jWo2sIp Jo uled jo
2dA1 Aue Unoineyaq jo
uoleAIRSqO pUB suoy

Table 2. Measurements of pain, neuropsychiatric symptoms and physical function (continued)
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PART | | Relationship between pain, neuropsychiatric symptoms, and ADL functioning

Measurement of NPS

There was no uniform way of reporting NPS. The terms ‘behavioural symptoms,
‘psychiatric symptoms’, and ‘disruptive behaviour” were commonly used to describe any
type of behavioural symptoms, e.g., agitation, depression, and anxiety?#3°4%,

The most common type of reported NPS was depression, followed by symptoms such as
wandering, resistance to care, and verbal or physical abuse®®*” %2, Four articles used no
rating scales to measure NPS; they screened medical records instead®3°4+¢, Nine articles
used more than one rating scale simultaneously to asses NPS*3435424345474950 Fight of
those articles used rating scales to assess behaviour in patients with dementia; the Cornell
Scale for Depression in Dementia®**°, the Cohen-Mansfield Agitation Inventory3* 44547
4 Behavioural Pathology in Alzheimer’s disease*?, and the Neuropsychiatric Inventory3
(Table 2). One article used the Mental Health screening questionnaire to assess depressed
mood®. The MDS Dataset was also frequently used®36375051,

Measurement of Physical Function

Physical function was described in eleven articles?#394043-46484952 Types of physical function
that were reported in the articles are malnourishment®* %345, ADL dependency? 440434952
and mobility*34446,

Five articles used the MDS-ADL scale for measuring patient’s physical function (Table 2).
This was also the most frequently used measurement?83643-45,

Associations between pain, NPS and physical function

Tables 3, 4, 5 and 6 describe the associations between pain, NPS, and physical function.
In total we found 81 associations expressed in either ORs or correlations. The prevalence
rates of pain, NPS, and impairment of physical function ranged from 19-72%3#, 2-85%°73°
and 12-92%, respectively*®**4> Of the 22 included articles, the ORs could be extracted in
six and the correlation coefficient in nine articles; in addition, we could calculate the SOR
for the associations in ten articles.

Pain and neuropsychiatric symptoms

The most commonly described associations were between pain and depression (Table
3), pain and agitation (Table 4), and pain and specified NPS (Table 5), such as a negative
association between pain and wandering, resistance to care, physical and verbal abuse,
and aberrant vocalizations®3¢-%,

Eleven articles described associations between pain and depression (Table 3); in seven of
these there was a positive association, with three articles reporting a strong association
with an OR > 3 or r=0.5. In four articles the association was not significant: one article
did not use a rating scale but examined medical records, one article used the rating scale
PAINAD to measure pain, one article measured pain by observations, and another article
used self-report. Remarkably, in the study by Shega et al. the OR for pain and depression
was lower when pain was rated by the caregiver compared to the self-report of pain:
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OR 0.47 (95% Cl: 0.20-1.14) and OR 1.52 (95% Cl: 0.63-3.68), respectively**. We could
include seven articles in the meta-analysis (see Figure 2) and the pooled OR for pain and
depression was 1.84 (95% Cl 1.23-2.80).

Group with pain  Group without pain Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Barels 2003 196 489 389 1347 226% 1.65[1.33, 2.04] -
DrAstolfo 2006 16 40 7 a0 11.7% 1.33[0.51, 3.48] T
Gruber-Baldini 2005 28 i} 48 260 17.4% 3.08[1.74,5.50 —_
Leang 2007 349 48 36 70 13.0% 4.08[1.73,9.70] e
Lin 2011 2 41 3 7 5.0% 116019, 7.26] I —
Shega 2005 (caregiver) 10 57 18 58 128% 0.47 [0.20,1.14] —
Williams 2005 28 67 48 2588 17.4% 314176, 5.60] —
Total (95% CI) 860 2114 100.0% 1.89 [1.19, 3.00] <
Total events 314 544
Heterogeneity: Tau®= 0.23; Chi®= 20.54, df= B (P =0.002}; F=T1% 001 o1 1 100

Testfor overall effect 2= 269 (P = 0.007) Megative association Postive association

Note: Studies with a large sample size (e.g., studies using the MDS dataset) were awarded more weight in the meta-analysis.
However, this is not necessarily correct because, in observational studies, a larger sample size does not necessarily mean that
these studies are of good methodological quality.

Figure 2. Forest plot: Pain and Depression

Eightarticlesdescribed cross-sectional associations between pain and agitation/aggression
(Table 4): four found positive associations, one found a negative association, two found
no association, and one study found no association with pain self-report but a positive
association with caregiver pain report. The strongest correlation found was in the study
by Zieber et al,, i.e., r=0.51 (p<0.01) between the DS-DAT scores and agitation.
Interestingly, two articles reported on longitudinal changes with follow-up data. In veterans
living at home without aggressive behaviour in the preceding year or in the first five
months of follow-up, Morgan et al. found that depression indirectly predicted the onset
of aggression through pain®’. In an unselected population Volicer et al. found that changes
in agitation scores were related to changes in depression score but not to pain®.
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Table 3. Correlates of Pain with Depression

First author N Pain: prevalence Depression: prevalence  Correlates of pain with Quality
depression of study
Bartels 2003 ® 1836 Pain 27% Depression 32% SOR 1.6 (95% CI: 1.3- 4
2.0)
Cipher 2004* 234 Persistent pain 72% Depression (GDS-15) Correlations with GMPI 7.5
mean 7.8 (SD 3.12) ‘pain and suffering’
r=0.13 (p<0.05) with
GDS-15 depression
D’Astolfo 140 Pain 64% Depression 16% SOR 1.3 (95% Cl: 0.5-3.5) 7
2006* (musculoskeletal (analyses in sample of
pain 40%) no dementia-severe
dementia)
Gruber-Baldini 328 High pain 21% Depression 23% SOR 3.1 (95% CI: 1.7- 8.5
2005 % 5.5)
(n=328)
Kunik 2005 3* 99 Pain mean (PGC-PIS) Depression (HAM-D) r=0.49 (p £ 0.01) 8.5
2.4 (SD 1.2) mean 7.7 (SD 6.1)
225 Pain 44%; chronic pain Depression 61% SOR 3.2 (95% CI: 1.8- 8.5
Leong 2007 * 34% 5.9)
Lin 20114 112 Observed pain 37% Depression 5% OR=1.2 (95% Cl: 0.19- 12
(PAINAD >=2) 7.26)
Morgan 20124 171 Worst pain mean 1.91 Depression (HAM-D) Baseline: 9.5
(SD 1.53) mean 6.16 (SD 5.28) r=0.30 (n.s.)
Shega 2005 ¢ 115 Any current pain self- Depression (GDS-15) For self-report pain 9.5
report 32%, caregiver mean 3.1 (SD 2.7) SOR 1.5 (95% Cl: 0.6-3.7)
report 53% For caregiver pain
report:
SOR 0.5 (95% Cl: 0.2-1.1)
with patient depression
Shega 20104 5549 Moderate or greater Depressed mood 37.3% OR=1.69 (95% Cl: 1.18- 9
pain: 35.8% 2.44) with depressed
mood
(Adjusted for
demographics)
Williams 331 Pain 21%, in nh 23%, in Depressed 23% OR=2.3 (1.1-4.8) and 10
2005 rc/al 20% (self-report for AOR=2.9 (1.2-7.2)

subgroup mmse>10 was:
39% and 25%)

(Adjusted for: sex,
race, age, cognitive
status, number of

10 comorbidities,
impairments of 7
activities of daily living)

Abbreviations: SOR, Self-Calculated Odds Ratio; SD, Standard Deviation; r, correlation coefficient; AOR, Adjusted Odds Ratio;
OR, Odds Ratio; n.s., not significant; GMPI, Geriatric Multidimensional Pain and Iliness Inventory; PGC-PIS, Philadelphia Geriatric
Centre Pain Intensity Scale
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Table 4. Correlates of Pain with Agitation/aggression

First author N Pain: Agitation/  Correlates of pain with agitation/aggression Quality
prevalence  aggression: of study
prevalence
Ahn 20133 56577  Not Aggression  AOR 1.04 (95% Cl: 1.01-1.08) with aggression 10
reported 24% AOR 1.17 (95% ClI: 1.13-1.20) with agitation
Agitation Subsample without use of psychotropic medication
24% AOR 1.07 (95% Cl: 1.01-1.15) with aggression

AOR 1.16 (95% ClI: 1.08-1.25) with agitation
(Adjusted for cognition, ADL, sociodemographics)

Bartels 2003 % 1836 Pain 27% Agitation SOR 1.1 (95% Cl: 0.9-1.4) with agitation 4
44%,
Kunik 2005 3* 99 Pain mean Agitation r=0.20 (p<0.05) with aggression 8.5
2.4(SD1.2)  (CMAI)
mean 14.3
(SD 4.1)
Leonard 2006°° 103344  Pain 24%; Physical SOR 0.8 (95% CI: 0.8-0.9) for pain burden and 9
mild pain aggression physical aggression
15%, 7%
moderate
to severe
pain 9%
Morgan 20124 171 Worst pain Non Baseline: r = 0.06 (n.s.) with aggression 9.5
mean 1.91 agressive Follow-up: depression indirectly predicted onset of
(SD 1.53) physical aggression, through pain
agitation
(CMAI)
mean 12.14
(SD 4.50)
Shega 2005 ¢ 115 Any current  Agitation For self-report pain 9.5
pain self- (CMAI) no association with agitation (p>0.05)
report 32%, mean 46.9 For caregiver pain report
caregiver (SD 18.9), p=0.04 with agitation
report 53%
Volicer 20115 1101 Any pain Agitation r=0.22 to 0.26 (p<0.001) with agitation 12
49% (score>0, (Range of correlations scores over 4 periods.)
range Follow-up: Longitudinal changes in agitation scores
0-5) 76% are related to changes in depression score but
not to pain.
Zieber 2005 3 58 Not Not r=0.51 (p<0.01) for DS-DAT scores and agitation 8
reported reported (PAS-total)

Pain rating by palliative care nurse consultants:
r=0.49 (p<0.01) with agitation (PAS-total)

Pain rating by facility nurse:

r=0.28 (p<0.05) with agitation (PAS-total)

Abbreviations: AOR, Adjusted Odds Ratio; ADL, Activities of Daily Living; SOR, Self-Calculated Odds Ratio; SD, Standard Devia-
tion; r, correlation coefficient; n.s, not significant; CMAI, Cohen Mansfield Agitation Inventory; DS-DAT, Discomfort Scale- De-
mentia of Alzheimer Type; PAS, Pittsburgh Agitation Scale
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Furthermore, in a subsample of patients with moderate dementia without the use of
psychotropic medication, the association between pain and agitation/aggression was
similar compared to residents who used psychotropic drugs®®. Only two articles could be
incorporated in the meta-analysis (see Figure 3) resulting in a pooled OR of 0.95 (95% ClI
0.67-1.34).

Group with pain ~ Group without pain Odds Ratio Odds Ratio
Study or Subgroup Evenis Total Events Total Weight M-H, Random, 95% CIl M-H, Random, 95% CI
Bartels 2003 226 489 877 1347 458% 1151[0.93,1.41]
Leonard 2006 1478 25038 5642 TH30E 54.2% 0.81 [0.76, 0.86]
Total (95% CI) 25527 79653 100.0% 0.95[0.67, 1.34]
Total events 1704 6219

oot 0 1 10 100
Megative assocation Positive association

Heterogeneity Tau® = 0.06; Chi*= 10.08, df= 1 (P = 0.001); F= 90%
Testfor overall effect 7= 030 (F = 0.76)

Note: Studies with a large sample size (e.g., studies using the MDS dataset) were awarded more weight in the meta-analysis.
However, this is not necessarily correct because, in observational studies, a larger sample size does not necessarily mean that

these studies are of good methodological quality.

Figure 3. Forest plot: Pain and Agitation/Aggression

Table 5 describes NPS, other than depression and agitation/aggression. Relations between
pain and anxiety, hallucinations and delusions, were rarely studied. Only one article
described an association between pain and anxiety, which was positive: SOR 1.8 (95%
Cl 1.0-3.0)*. Two articles described psychosis and delusions as being related to pain®3*.
Kunik et al. found a small but non-significant association (r=0.15; p>0.05) with psychosis
and Tosato et al. found an OR of 1.5 (95% Cl 1.07-2.03) between pain and delusions.
Furthermore, terms like ‘behavioural/psychiatric problems’ and ‘disruptive behaviour’
were also frequently used to describe unspecified NPS (Table 5). Two out of seven articles
reported moderate positive associations, with r=0.22 (p<0.05) as the strongest correlation
between pain and dysfunctional behaviour®.

Table 5. Correlates of Pain and Neuropsychiatric symptoms

Correlates of pain and specified NPS

First author N Pain: prevalence  Neuropsychiatric Correlates of pain with NPS Quality of
symptoms: study
prevalence

Ahn 20133 56577  Not reported Wandering 9% AOR 0.77 (95% ClI: 0.73-0.81) with 10

wandering

Subsample without psychotropic
medication:

AOR 0.72 (95% ClI: 0.63-0.83) with
wandering

(Adjusted for cognition, ADL,
sociodemographics)

Kunik 2005 3* 99 Pain mean 2.4 Delusions/ r=0.15 (p>0.05) with psychosis 8.5
(SD 1.2) hallucinations
mean 0.35 (SD 0.48)
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Table 5. Correlates of Pain and Neuropsychiatric symptoms (continued)
Correlates of pain and specified NPS
First author N Pain: prevalence  Neuropsychiatric Correlates of pain with NPS Quality of
symptoms: study
prevalence
Leong 2007 225 Pain 44%, Anxiety 48% SOR 1.8 (95% Cl: 1.0-3.0) with 8.5
chronic pain 34% anxiety
Norton 2010 161 Not reported BEHAVE-AD mean r=0.15 (p=0.08) for pain intensity and 9
6.4 (SD 29.2) emotional behaviour problems
RMBPC-NH mean r=0.05 (p=0.58) for pain intensity and
1.45 (SD 0.64) resistiveness to care
Torvik 20102 106 Current pain Negative affect index ~ p<0.01 for current pain and negative 6.5
in total group (DQoL) mean 2.0 affect
55%, in cognitive  (SD 0.75), positive p=0.11 for current pain and with
impaired group affect/humour index  positive affect/humour
52% (DQol) mean 3.4
(SD 0.9)
Tosato 20123 2822  Any pain 19% Behavioural AOR=0.74 (95% Cl: 0.55-1.0) with 11.5
(moderate/ symptoms 37% wandering
severe/ Psychiatric symptoms ~ AOR=1.4 (95% CI: 1.08-1.8) with
excruciating pain ~ 21% resistance to care
13%) AOR 1.5 (95% ClI: 1.07-2.03) with
delusions
AOR 1.06 (95% Cl: 0.80-1.41) with
verbal abuse
AOR 1.08 (95% Cl: 0.75-1.55) with
physical abuse
(Adjusted for age, gender, country,
cognitive impairment, number of
diseases, ischemic heart disease,
stroke, falls, communication
problems, and a flare-up of a chronic
or recurrent condition)
Volicer 2009’ 929 Daily pain 29%, Verbally abusive not r=0.07 (p=0.03) for pain frequency 11
less than daily easily altered 2%, and verbal abuse
pain 19% physically abusive not ~ AOR=0.9(p=0.53) with resisting care
easily altered 12% AOR=0.7 (p=1.2) with verbal abuse
Delusions 8% AOR=0.7 (p=0.16) with physical abuse
Hallucinations 9% (Both multivariate models among
others controlled for resisting care)
Zieber 2005 * 58 Not reported Not reported r=0.46 (p<0.01) for DS-DAT scores 8

and resisting care

r=0.42 (p<0.01) for DS-DAT scores
and aberrant vocalization

Pain rating by palliative care nurse
consultants:

r=0.51 (p<0.01) with resisting care
r=0.40 (p<0.01) with aberrant
vocalizations

Pain rating by facility nurse:
r=0.48 (p<0.01) with resisting care
r=0.065 (p<0.63) with aberrant
vocalizations
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Table 5. Correlates of Pain and Neuropsychiatric symptoms (continued)

Correlates of pain and specified NPS

First author N Pain: prevalence  Neuropsychiatric Correlates of pain with NPS Quality
symptoms: of study
prevalence

Black 2006 ** 123 Pain 63% Psychiatric disorders ~ SOR 1.9 (95% Cl: 0.7-5.3) with 6.5
or behaviour psychiatric/ behaviour problems
problems 85%, SOR 1.2 (95% ClI: 0.5-2.5) with
behaviour problems behaviour problems
67%

Brummel- 104 Moderate-severe 21 disruptive SOR 1.8 (95% ClI: 0.8-4.0) with >1 7

Smith 2002%°  (excluding pain 60% behaviours disruptive behaviour

those No-mild pain (wandering,
unable 40% verbal disruption,
to self- 50 subject physical aggression,
report unable to answer  regressive behaviour,
pain) hallucinations)
70% in dementia
sample n=154
Cipher 2004* 234 Persistent pain Dysfunctional r=0.22 (p<0.05) with dysfunctional 7.5
72% behaviours mean 4.4 behaviours
(SD 0.76)
Cipher 2006 “ 277 Acute pain 29% - r=0.18 (p<0.05) with GLDS mean 7.5
Chronic pain 59% behavioural intensity

Norton 161 Not reported BEHAVE-AD mean r=0.18 (p=0.03) for pain intensity 9

20104 61.4 (SD 29.2) and disruptive behaviour problems
RMBPC-NH mean r=0.05 (p=0.53) for pain intensity
1.45 (SD 0.64) and global need driven behaviours

Tosato 20123 2822 Any pain 19% Behavioural AOR=1.4 (95% Cl: 1.04-1.8) with 11.5

(moderate/ symptoms 37% socially inappropriate behaviour
severe/ Psychiatric symptoms  (Adjusted for age, gender, country,
excruciating pain ~ 21% cognitive impairment, number of
13%) diseases, ischemic heart disease,
stroke, falls, communication
problems, and a flare-up of a
chronic or recurrent condition)
Williams 331 Pain 21%, in nh Behavioural OR=1.1 (95% Cl: 0.49-2.29) and 10
2005 39 23%, in rc/al symptoms 58% AOR=1.2 (95% Cl: 0.57-2.36) with

20% (self-report
for subgroup
mmse>10 was
higher: 39% and
25%)

behavioural symptoms
(Adjusted for: sex, race, age,
cognitive status, number of 10
comorbidities, impairments of 7
activities of daily living)

Abbreviations: AOR, Adjusted Odds Ratio; ADL, Activities of Daily Living; SD, Standard Deviation; r, correlation coefficient; SOR,
Self-Calculated Odds Ratio; BEHAVE-AD, Behavioural Pathology in Alzheimer’s disease RMBPC-NH, Revised Memory and Be-
haviour Problems Checklist-Nursing Home; DQoL, Dementia Quality of life; DS-DAT, Discomfort Scale- Dementia of Alzheimer
Type; GLDS, Geriatric Level of Dysfunction Scale; rc/al, residential care/assisted living; MMSE, Mini Mental State Examination;

OR, Odds Ratio
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Eleven articles reported associations between pain and physical function, although in
most cases this was not the main topic of the study (Table 6). We found associations
between pain and ADL or iADL impairment? 440484952 Qne article reported a positive
association between pain and iADL impairment: OR 1.74 (95% ClI 1.15-2.62). Other
associations (although not significant) with physical impairment described in the articles
were immobility*#¢ and malnourishment®.
Only two articles described a positive association: one study used the PAINAD to objectify
pain and one study used a five-point verbal descriptive scale to measure pain and a three-
point scale (OARS/IADL) to measure functional impairment*64°,

Table 6. Correlates of Pain with Physical Function

Correlates of pain and ADL or IADL

First author N Pain: prevalence  Physical function: Correlates of pain with ADL or IADL  Quality
prevalence of study
Brummel- 104 Moderate- > 1 ADL limitations SOR 1.9 (95% CI: 0.6-6.0) with > 1 7
Smith 20023¢  (excluding severe pain 92% in dementia ADL limitation
those 60%, no-mild sample (n=154)
unableto  pain 40% (50
self-report  subject unable to
pain) answer)
Cipher 2004* 234 Persistent pain ADL independency Correlations with GMPI ‘pain and 7.5
72% mean 0.09 (SD 0.99)  suffering’
r=-0.04 (a>0.05) with ADL
independency
Shega 2005* 115 Any current pain  KATZ mean 8.5 (SD For self-report pain 9.5
self-report 32%, 2.7),IADL mean 15.3  No association ADL and IADL (p>
caregiver report (SD 3.9) 0.05)
53% For caregiver pain report
No association with ADL or IADL
(p>0.05)
Shega 2010* 5549 Moderate or Any IADL OR=1.74 (95% Cl: 1.15-2.62) with 9
greater pain: impairment: 66.5% any iADL impairment
35.8% (Adjusted for demographics)
Torvik 2010% 106 Current pain Highly or moderate p=0.20 for current pain and ADL 6.5
in total group ADL dependent 36%  SOR=0.5 (95% Cl: 0.2-1.2) for
55%, in cognitive current pain and ADL high/medium
impaired group v.s. low.
52%
Tosato 20123 2822 Any pain 19% No disability 8%, SOR 1.0 (95% CI: 0.9-1.2) with 11.5

(moderate/
severe/ excruci-
ating pain 13%)

assistance required
43%, dependent 49%

ADL-dependent

SOR 0.9 (95% CI: 0.75-1.09) with
ADL assistance required

(Adjusted for age, gender, country,
cognitive impairment, number of
diseases, ischemic heart disease,
stroke, falls, communication prob-
lems, and a flare-up of a chronic or
recurrent condition)

63



PART | | Relationship between pain, neuropsychiatric symptoms, and ADL functioning

Table 6. Correlates of Pain with Physical Function (continued)

Correlates of pain and other functional impairment

First author N Pain: prevalence  Physical function: Correlates of pain with other Quality
prevalence functional impairments of study

Black 2006 ** 123 Pain 63% Nutrition/hydration SOR 1.9 (95% Cl: 0.7-5.3) with 6.5
problems total nutrition/hydration problems

sample 85%

Brummel- 104 Moderate-severe 21 ADL limitations SOR 1.6 (95% Cl: 0.6-4.2) with 7
Smith 20024 (excluding  pain 60%, no- 92% in dementia bladder incontinence

those mild pain 40% sample (n=154)

unable (50 subject

to self- unable to

report answer)

pain)
D’Astolfo 140 Pain 64% Use of wheel chair SOR 1.5 (95% Cl: 0.7-3.0) with use 7
2006 * (musculoskeletal ~ 60% of wheel chair or bedridden

pain 40%) Requires assistance SOR 1.0 (95% ClI: 0.5-2.0) with
34% requires assistance

(Analyses in sample of no
dementia-severe dementia)

Lin 20114 112 Observed pain Being restrained OR=5.4 (95% Cl: 2.3-12.5) and 12
37% (PAINAD 46%; observed care AOR=3.0 (95% CI: 1.0-8.7) with
>=2) activities: bathing being restrained
43%, assisted transfer  OR=23.4 (95% Cl: 3.0-188) and
31%, self-transfer AOR=19.2 (95% CI: 2.3-162) with
26% bathing

OR=29.7 (95% CI: 3.6-242) and
AOR=11.3 (95% ClI: 1.2-102) with
assisted transfer, both compared to
self-transfer

(Adjusted for gender, age, wound,
restraint, tube present in body,
recent fall, severity of dementia
and type of activity)

Williams 331 Pain 21%, in nh Low activity 47%, OR=0.65 (95% Cl: 0.38-1.11) and 10
20054 23%, in rc/al immobile 12% AOR=0.64 (95% Cl: 0.37-1.10) with

20% (self-report Low food intake 53% low activity

for subgroup Low fluid intake 51% OR=1.1(95% Cl: 0.49-2.29) and

MMSE>10 was AOR=0.8 (95% Cl: 0.37-1.69) with

higher: 39% and immobility

25%) OR=1.18 (95% Cl: 0.64-2.17) and

AOR=1.03 (95% Cl: 0.56-1.87) with
low food intake

OR=1.20 (95% Cl: 0.67-2.15) and
AOR 1.14 (95% Cl: 0.66-1.99) with
low fluid intake

(Adjusted for: sex, race, age,
cognitive status, number of 10
comorbidities, impairments of 7
activities of daily living)

Abbreviations: SOR, Self-Calculated Odds Ratio; ADL, Activities of Daily Living; SD, Standard Deviation; r, correlation coefficient;
GMPI, Geriatric Multidimensional Pain and lliness Inventory; PAINAD, Pain Assessment in Advanced Dementia; OR, Odds Ratio;
AOR, Adjusted Odds Ratio; KATZ, Index of Independence in Activities of Daily Living; IADL, Instrumental Activities of Daily
Living; nh, nursing home; rc/al, residential care/assisted living; MMSE, Mini Mental State Examination
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The strongest reported association was with assisted transfer compared to self-transfer;
however, this had a very broad confidence interval: OR 29.7 (95% Cl 3.6-242)*. The
remaining eight articles reported associations which were not significant. Based on five
articles, the pooled OR (see Figure 4) for pain and overall physical function was 1.01 (95%
Cl 0.85-1.20).

Group with pain  Group without pain Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Brummel-Smith 2002 (ADL) 86 B2 35 42 2.0% 1.87 [0.58, 6.01] ]
Black 2006 (nutrition) 69 Ta 36 45 27% 1.92[0.70,5.29] T
Brummel-Smith 2002 (inc) 51 B2 il 42 3% 1.65 [0.64, 4.24] i E—
Tarvik 2010 (ADL) 17 58 21 48 4.2% 0.53[0.24,1.19] /T
DiAstalfo 2006 (assish) 28 a0 16 a0 4.9% 0.96 [0.46, 2.02] T
Distolfo 2006 {mobility) 57 an 27 A0 54% 1.47 [0.73, 2.97] ——
Tosato 2011(ADL assist) 221 538 995 2284 J8E% 0.90[0.75,1.09] =
Tosato 2011 (ADLdep.) 266 438 110 2284 39.3% 1.03 [0.86,1.25] =
Total (95% CI) 1516 4845 100.0% 1.01 [0.85, 1.20] L ]
Total events TBS 2271

oy = - ChiE= - - E= I + ; |
Heterogeneity: Tau®=0.01; Chi®=8.49, df=7 (P=0.28);F=18% o o T 100

Testfor overall effect: 2= 0.14 (P = 0.89) Negative association Positive association

Note: Studies with a large sample size (e.g., studies using the MDS dataset) were awarded more weight in the meta-analysis.
However, this is not necessarily correct because, in observational studies, a larger sample size does not necessarily mean that
these studies are of good methodological quality.

Figure 4. Forest plot: Pain and Physical Function (with reports of 5 out of 10 included studies)

Discussion

Despite the increased attention for pain in dementia, relatively few studies have explored
associations between pain and NPS, and pain and physical function. We found 22 articles
reporting the strength of associations between these three modalities, including only two
longitudinal studies.

We found most evidence for the association between pain and depression (in 7 of 11
articles), followed by the association between pain and agitation/aggression (in 5 of 8
articles). The two longitudinal studies reported no direct effects between pain and NPS
but only some indirect effects, e.g., of pain through depression. Interestingly, articles
reporting a significant positive association between pain and NPS, and between pain
and physical function, were mainly of low methodological quality. One article with high
methodological quality reported a non-significant correlation between pain frequency
and verbal abuse®. Four high-quality articles reported a positive association between
pain, aggression/agitation and wandering®¢°?, between pain and functional impairment*®,
and between pain and behavioural symptoms®3.

Due to the hypothesized effect of pain on NPS and physical function, and some overlap of
items in the measurement instruments, we expected to find stronger associations; par-
ticularly since pain interventions targeting NPS and behavioural interventions targeting
pain are reported to reduce both pain and NPS (such as depression and agitation/aggres-
sion)>*. In addition, a cluster RCT by Husebo et al., investigating a sample of moderate
to severe dementia patients with challenging behaviour, showed that treating pain led
to a significant improvement in mood symptoms such as depression, apathy, and eating
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disorders, and improvements in ADL function were also found?!?. Furthermore, research
among elderly without cognitive impairment shows an association between pain and de-
pression; there is also evidence that treatment of depression in cognitively intact older
patients improves pain and physical function*¢*5°¢_ |t is plausible that this also applies to
patients with dementia.

However, the associations found in the present systematic review were rather weak. This
may be the result of inadequate assessment of both pain and NPS in the included studies.
Most studies did not use measurement instruments developed for the assessment of
pain in people with dementia. For example, D’Astolfo et al. did not use a measurement
instrument for pain or for NPS, but only screened medical records and found relatively
weak and non-significant associations. Also, it is possible that healthcare workers interpret
NPS as symptoms of either pain or challenging behaviour; if this is the case, then only pain
or NPS is reported in the medical records and no association will be found.

Five articles used the MDS-RAI Dataset to measure pain and also reported weak
associations® 375051 These articles also report weak associations. This might be due to
the doubt about the accuracy of measuring pain in people suffering from dementia with
the MDS-RAI Dataset®’ 8,

We hypothesize that validated rating scales, used by a professional, will provide a more
accurate reflection of the relationship between pain and NPS. This is illustrated by the
study of Zieber et al. in which a clear distinction is seen in the strength of the correlations
between pain and agitation when rated by a palliative nurse consultant or when rated
by the facility nurse. When rated by the palliative nurse consultant the correlation was
stronger: r=0.49 (p<0.01) compared with the rating by the facility nurse: r=0.28 (p<0.05).
This also applied to the correlation between pain and aberrant vocalizations: r=0.40
(p<0.01) and r=0.065 (p<0.63), respectively, but not between pain and resisting care:
r=0.51 (p<0.01) and r=0.48 (p<0.01), respectively. In addition, in a study by Leong et al.
a professional used the PAINAD to assess pain and found a SOR of 3.2 (95% Cl 1.8-5.9)
between pain and depression®. However, other studies with a relative strong association
between pain and depression did not use professionals or validated rating scales to assess
pain in patients with dementia** . Therefore, the results of the present review cannot
fully support the hypothesis of a better reflection of the relationship between pain and
NPS when validated rating scales are used by professionals.

Another explanation for the rather weak associations found in this review could be the
inclusion of six articles which described individuals with predominantly severe dementia.
Together with the progression of dementia, the assessment of pain becomes even more
difficult due to diminished pain behaviours®, but facial expressions tend to increase
in the course of dementia®. Of the measurement instruments used in the included
studies, only the PAINAD and DS-DAT include facial expressions of pain. In addition, in the
included studies, the use of antipsychotic drugs could also explain the weak associations.
Antipsychotic drugs may distort and diminish the expression of NPS while a possible cause
of NPS, for instance pain, is not treated. This may have resulted in the under-recognition
and poor report of NPS. However, the study by Ahn et al. shows that, in a subsample
of patients without psychotropic drugs, the association between pain and agitation/
aggression, and between pain and wandering, was similar to that in residents who used
psychotropic drugs®®.
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Moreover, we could have anticipated finding rather weak associations, because most of
the included studies were cross-sectional in design. This is illustrated by studies that found
that a change in pain after an intervention is related to a decrease in NPS or function® 2,
To some extent the included articles measured overall functional impairment with, for
example, total ADL scores. Some articles focused on specific components of physical
function, like nutritional status and mobility, which are often hampered in patients with
dementia. However, because the focus of these articles was not on the association between
pain and physical function, in most cases we had to calculate the association between
pain and physical function (SOR) ourselves. This raises the question as to whether physical
function is receiving the attention it deserves and, possibly, may even lead to publication
bias. Physical inactivity or impairment is an important sign that a patient with dementia
could be in pain; this is illustrated by a study in which patients with moderate to severe
dementia (treated with acetaminophen) tend to spend more time in social interaction
and engage with the environment more actively, than patients who received placebo®.
Unfortunately, until now, no longitudinal studies are available that describe the course of
physical function in patients with dementia in relation to pain.

Strengths and limitations

This study is the first to give a comprehensive and systematic analysis of the associations
between pain and NPS, and pain and physical function, in patients with dementia. One
of the strengths of this study is that we not only included publications that presented
associations between pain and NPS and pain and physical function, but also publications
that provide enough information to compute ORs, thus taking full advantage of the
available evidence. In addition, when possible, we present the crude OR as this reflects
the presence of co-occurrence as perceived by the caregivers. Furthermore, we used
a methodological quality assessment based on previously developed checklists®? *3, By
adding extra items focusing on the measurement of pain, study objective and population,
we tailored the quality assessment to the purpose of this review. We believe that this
strategy has led to a better reflection of the challenges in the assessment of pain and NPS.
A possible limitation could be some publication bias, e.g., if some studies do not report
the associations because they were negative. Also, we explicitly searched for publications
about pain and not for terms like ‘distress’ or ‘discomfort’. However, we believe that this
approach provides the best reflection of the complex relation between pain, NPS and
physical function. Furthermore, we were unable to include every study in the meta-analysis
due to missing data. In addition, the forest plots should be interpreted with caution, since
the included studies are heterogeneous and studies with a large sample size (e.g., studies
using the MDS Dataset) were awarded more weight in the meta-analysis; however, this
weighting is not necessarily justified because, in observational studies, a larger sample
size does not necessarily mean that these studies are of good methodological quality.
Another possible limitation is that we did not include delirium as a separate search term
in our search strategy. However, as delirium is a syndrome with specific neuropsychiatric
symptoms, we looked at the clinical features of a delirium by including these symptomes,
such as hallucinations and delusions, in our search strategy.
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Clinical implications

The American Geriatrics Society (AGS) published clinical guidance on persistent pain,
outlining 26 behavioural expressions of paininthe elderly?*. The AGS panel advises clinicians
to assess pain in older persons with moderate to severe dementia via direct observation
of this pain-related behaviour, or via history from caregivers. Several observational scales
are available based on the presence of or alterations in behaviours, emotions, interactions,
and facial expressions. However, there is little empirical evidence that these 26 behavioural
expressions are indeed related to pain. In our review, only depression and agitation/
aggression seem to be associated with pain.

The advice of direct observation of pain-related behaviour seems to be poorly imple-
mented, as illustrated by this review, in which only three studies used rating scales based
on behavioural observations®® 4. |t can be assumed that, when this non-optimal situa-
tion exists in a research setting, then routine implementation of rating scales based on
behavioural observation in clinical practice will be even less optimal.

The results presented in this review do not fully support the association between pain,
NPS and functional impairment in dementia. However, they do highlight the presence of
difficulties in the management of pain in dementia. This is illustrated by the frequent use
of terms like ‘behavioural symptoms’, ‘disruptive behaviour’, and ‘psychiatric symptoms’”.
There is no uniform way of reporting neuropsychiatric symptoms; this could complicate
the comparison between behavioural symptoms and also reveals the challenges in
differentiating between the different, but often very similar, types of challenging
behaviour. This also applies to the description of physical function; the specific functions
and activities should be properly described (e.g., malnutrition, sleep disturbances, and
immobility) and not merely presented as a total ADL score.

Clearly, co-occurrence will not (and can not) be easily observed, probably leading to clinical
indecisiveness. However, regardless of co-occurrence, we want to stress the importance
of pain detection in patients with dementia because pain can be the cause of other
disorders, such as NPS. Moreover, it has been proven that pain treatment significantly
reduces behavioural disturbances, such as agitation? >4 %! Pain and its consequences
have an impact on the quality of life and therefore should be recognized, measured and
treated.
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Conclusion

This review shows, unexpectedly, rather weak associations between pain and NPS, and
between pain and physical function. Nevertheless, the relationship between pain and the
onset of NPS, as well as the effect on physical function, remains unclear and should be
further explored. To unravel this complex relationship, the course of pain, NPS and physical
function should be examined longitudinally, using valid measurement instruments. A
longitudinal study design will provide more information on causality and the sequence
of these modalities, providing evidence that can be incorporated in clinical practice to
improve the management of pain for people with dementia.
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Appendix 1 Search terms

Dementia

Pain

Depression

BPSD

Mobility

Sleep

Eating
ADL

“Dementia”[mesh:noexp] OR “Alzheimer Disease”[mesh] OR “Frontotemporal Lobar
Degeneration”[mesh:noexp] OR “Lewy Body Disease”[mesh] OR dementia[tw] OR dement*[tw] OR
alzheimer*[tw] OR “Frontotemporal Lobar Degeneration” OR “Lewy Body Disease” OR “Delirium,
Dementia, Amnestic, Cognitive Disorders”[Mesh:NoExp]

pain OR pain* OR “Analgesics”[mesh] OR Analgesic[tw] OR Analgesics[tw] OR discomfort[tw] OR
discomfort*

“Depressive Disorder”[mesh] OR depression[tw] OR depressive[tw] OR “Depression”[mesh]

agitation OR agitated OR “Psychomotor Agitation”[mesh] OR “Psychomotor Hyperactivity” OR
Restlessness OR “Psychomotor Excitement” OR “Psychomotor Disorders”[mesh:noexp] OR “behavioural
disturbance” OR “behavioural disturbances” OR “behavioural disturbance” OR “behavioural
disturbances” OR “Social Behaviour Disorders”[mesh] OR “dysfunctional behaviour” OR “dysfunctional
behaviours” OR “dysfunctional behaviour” OR “dysfunctional behaviours” OR “challenging behaviour”
OR “challenging behaviours” OR “challenging behaviour” OR “challenging behaviours” OR BPSD[tw] OR
“behavioural and psychological symptoms of dementia” OR “behavioural and psychological symptoms
of dementia” OR hallucination OR hallucinations OR aggression OR aggressive behaviour OR aggressive
behaviour OR apathy OR delusion OR delusions OR delusional OR resistiveness OR “Behavioural
Symptoms”[mesh:noexp] OR “psychological symptoms”[tiab] OR “psychological symptom”[tiab] OR
“Behavioural Symptoms”[tiab] OR “Behavioural Symptom”[tiab] OR “Behavioural Symptoms”[tiab]

OR “Behavioural Symptom”[tiab] OR “neuropsychiatric symptom”[tiab] OR “neuropsychiatric
symptoms”[tiab] OR irritability OR irritabilities OR “anxiety”[mesh:noexp] OR “anxiety disorders”[mesh]
OR “anxiety disorder” OR “anxiety disorders” OR anxiety[ti]

“mobility” OR “Mobility Limitation”[mesh] OR “Range of Motion, Articular”[Mesh] OR “Motor
Activity”[Mesh]

“sleep”[Mesh] OR “sleep disorder” OR “sleep disorders” OR “Sleep Disorders”[Mesh] OR “sleep
deprivation” OR “Sleep Deprivation”[Mesh] OR “circadian rhythm” OR “Circadian Rhythm”[Mesh] OR
“Circadian Clocks”[Mesh] OR “sleeping”

“eating”[Mesh] OR “eating disorder” OR “eating disorders” OR “eating disorders”[Mesh] OR eating[ti]

“ADL” OR “activities of daily living”[Mesh] OR “activities of daily living” OR “functional impairment”
OR “functional status” OR “functional ability” OR “functional abilities” OR “functional outcome” OR
“functional outcomes” OR functional[ti] OR “physical functioning” OR “physical function” OR “physical
functions” OR functioning[ti] OR barthel[tiab] OR katz[tiab]
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Appendix 1.2 Prisma 2009 checklist

Section/topic # Checklist item Reported on page #
TITLE
Title 1 Identify the report as a systematic review, meta-analysis, or 1
both.
ABSTRACT
Structured summary 2 Provide a structured summary including, as applicable: 2
background; objectives; data sources; study eligibility criteria,
participants, and interventions; study appraisal and synthesis
methods; results; limitations; conclusions and implications of
key findings; systematic review registration number.
INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of what is 3-4
already known.
Objectives 4 Provide an explicit statement of questions being addressed 4
with reference to participants, interventions, comparisons,
outcomes, and study design (PICOS).
METHODS
Protocol and 5 Indicate if a review protocol exists, if and where it can be Not applicable
registration accessed (e.g., Web address), and, if available, provide
registration information including registration number.
Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) 4-5
and report characteristics (e.g., years considered, language,
publication status) used as criteria for eligibility, giving rationale.
Information sources 7 Describe all information sources (e.g., databases with dates 4
of coverage, contact with study authors to identify additional
studies) in the search and date last searched.
Search 8 Present full electronic search strategy for at least one database, Additional file 1 and
including any limits used, such that it could be repeated. page 4
Study selection 9 State the process for selecting studies (i.e., screening, eligibility, 4-5-6
included in systematic review, and, if applicable, included in the
meta-analysis).
Data collection process 10  Describe method of data extraction from reports (e.g., piloted 5
forms, independently, in duplicate) and any processes for
obtaining and confirming data from investigators.
Data items 11 List and define all variables for which data were sought (e.g., 4-5
PICOS, funding sources) and any assumptions and simplifications
made.
Risk of bias in 12 Describe methods used for assessing risk of bias of individual 6
individual studies studies (including specification of whether this was done at the
study or outcome level), and how this information is to be used
in any data synthesis.
Summary measures 13 State the principal summary measures (e.g., risk ratio, difference 5
in means).
Synthesis of results 14 Describe the methods of handling data and combining results of 6

studies, if done, including measures of consistency (e.g., 1) for
each meta-analysis.
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Section/topic # Checklist item Reported on page #
Risk of bias across 15 Specify any assessment of risk of bias that may affect the Not applicable
studies cumulative evidence (e.g., publication bias, selective reporting
within studies).
Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or Not applicable
subgroup analyses, meta-regression), if done, indicating which
were pre-specified.
RESULTS
Study selection 17 Give numbers of studies screened, assessed for eligibility, and 7 and figure 1 on
included in the review, with reasons for exclusions at each page 8
stage, ideally with a flow diagram.
Study characteristics 18 For each study, present characteristics for which data were Table 1, page 9
extracted (e.g., study size, PICOS, follow-up period) and provide
the citations.
Risk of bias within 19 Present data on risk of bias of each study and, if available, any Additional file 3
studies outcome level assessment (see item 12).
Results of individual 20 For all outcomes considered (benefits or harms), present, for Tables 3-6,
studies each study: (a) simple summary data for each intervention additional file
group (b) effect estimates and confidence intervals, ideally with ‘Figures’
a forest plot.
Synthesis of results 21 Present results of each meta-analysis done, including Additional file
confidence intervals and measures of consistency. ‘Figures’ and pages
12-13
Risk of bias across 22 Present results of any assessment of risk of bias across studies Not applicable
studies (see Item 15).
Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or Not applicable
subgroup analyses, meta-regression [see Item 16]).
DISCUSSION
Summary of evidence 24 Summarize the main findings including the strength of evidence 13-14-15-16
for each main outcome; consider their relevance to key groups
(e.g., healthcare providers, users, and policy makers).
Limitations 25 Discuss limitations at study and outcome level (e.g., risk of 17-18
bias), and at review-level (e.g., incomplete retrieval of identified
research, reporting bias).
Conclusions 26 Provide a general interpretation of the results in the context of 18
other evidence, and implications for future research.
FUNDING
Funding 27 Describe sources of funding for the systematic review and other 19

support (e.g., supply of data); role of funders for the systematic
review.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews
and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097
For more information, visit: www.prisma-statement.org.
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