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Key summary points
Aim To determine the psychometric properties of the most frequently used pain measurement tools in research of people 
living with dementia.
Findings There was strong and moderate level evidence to support the use of the facial action coding system, PACSLAC 
and PACSLAC-II, CNPI, DOLOPLUS-2, ALGOPLUS, MOBID and MOBID-2 tools for the assessment of pain with people 
living with dementia. There was limited evidence to support the use of the Abbey Pain Scale, PAINAD and self-reported 
pain through verbal rating pain score.
Message This study has identified which outcome measures are the most robust to assess pain in older people with dementia.

Abstract
Purpose Detecting pain in older people with dementia is challenging. Consequentially, pain is often under-reported and 
under-treated. There remains uncertainty over what measures should be promoted for use to assess pain in this population. 
The purpose of this paper is to answer this question.
Methods A search of clinical trials registered on the ClinicalTrial.gov and ISRCTN registries was performed to identify out-
come measures used to assess pain in people with dementia. Following this, a systematic review of published and unpublished 
databases was performed to 01 November 2021 to identify papers assessing the psychometric properties of these identified 
measures. Each paper and measure was assessed against the COSMIN checklist. A best evidence synthesis analysis was 
performed to assess the level of evidence for each measure.
Results From 188 clinical trials, nine outcome measures were identified. These included: Abbey Pain Scale, ALGOPLUS, 
DOLOPLUS-2, Facial Action Coding System, MOBID-2, self-reported pain through the NRS or VAS/thermometer or Phila-
delphia Geriatric Pain Intensity Scale, PACSLAC/PACSLAC-2, Pain Assessment in Advanced Dementia (PAINAD), and 
Checklist for non-verbal pain behavior (CNPI). From these, 51 papers (5924 people with dementia) were identified assessing 
the psychometric properties of these measures. From these, there was strong- and moderate-level evidence to support the 
use of the facial action coding system, PACSLAC and PACSLAC-II, CNPI, DOLOPLUS-2, ALGOPLUS, MOBID, and 
MOBID-2 tools for the assessment of pain with people living with dementia.
Conclusion Whilst these reflect measurement tools used in research, further consideration on how these reflect clinical 
practice should be considered.
PROSPERO registration CRD42021282032

Keywords Pain · Distress · Outcome measure · Instrument · Older people · Cognitive impairment

Introduction

Dementia is a major, worldwide health challenge predomi-
nantly affecting older people. It has an estimate global preva-
lence of 45 million people [1]. Pain is frequently reported 
in older people with approximately 20–50% living with 
chronic pain [2]. Managing pain can be difficult. There are 

 * Toby O. Smith 
 toby.smith@ndorms.ox.ac.uk

1 Nuffield Department of Orthopaedics, Rheumatology 
and Musculoskeletal Sciences, Botnar Research Centre, 
NDORMS, University of Oxford, Oxford OX3 7LD, UK

2 Faculty of Medicine and Health Sciences, University of East 
Anglia, Norwich NR4 7TJ, UK

http://orcid.org/0000-0003-1673-2954
http://crossmark.crossref.org/dialog/?doi=10.1007/s41999-022-00655-z&domain=pdf


1030 European Geriatric Medicine (2022) 13:1029–1045

1 3

challenges surrounding adherence and adoption of interven-
tions such as exercise and medication taking. Detecting pain 
can also be difficult for people with dementia. Accordingly, 
pain in people with dementia is often under-detected and 
under-treated [3].

Self-reported pain scales such as numerical rating scales 
(NRS) are most frequently used to assess pain. For these 
patients, self-reported pain alone may not be sufficient [3]. 
Observed behavioural indicators of pain such as verbal com-
plaints, sighing, moaning, agitation, crying, grimacing, rapid 
blinking, restlessness, rubbing, disorientation, or aggression 
may be valuable [4, 5].

Lichtner et al. [6] previously identified eight literature 
reviews reporting measurements and psychometric prop-
erties of tools assessing pain in people with dementia. No 
single tool was identified as more reliable and valid than 
others, with a wide variation in the reliability and valid-
ity. However, the search from the most recent review was 
performed in 2013. Furthermore, no studies have assessed 
the psychometric properties of outcome measures against 
the COnsensus-based Standards for the selection of health 
Measurement INstruments (COSMIN) checklist. This is a 
major limitation as the COSMIN checklist [7] is a robust 
assessment of both methodological quality of studies assess-
ing measurement properties, with the quality of the outcome 
measure itself. Through this, the COSMIN checklist offers 
a robust, evidence-based recommendation on the quality of 
outcome measures selection in research and clinical practice 
[7].

The assessment of pain using a valid and accurate meas-
urement is the basis for successful pain management [8]. 
However, there remains uncertainty on the appropriateness 
of these measures. Accordingly, the purpose of this system-
atic review was to determine the psychometric properties of 
the most frequently used pain measurement tools in research 
of people living with dementia.

Methods

This systematic review was conducted according to the 
COSMIN guidance [7] and reported in accordance with 
the PRISMA statement [9]. The study protocol was reg-
istered prior to commencing (PROSPERO registration: 
CRD42021282032).

Search strategy

Search 1: To identify the measurement tools currently 
used to measure pain in clinical trials of people living with 

dementia, we performed a search of the databases Clinical-
Trial.gov and ISRCTN from inception to 01 October 2021. 
We used the search terms “Dementia OR cognitive impair-
ment” AND “pain”.

Search 2: A systematic review was undertaken of pub-
lished and unpublished sources to identify potentially eli-
gible studies assessing the psychometric properties of pain 
measurement tools identified from Search 1. We searched 
the published databases: Medline, CINHAL, EMBASE, 
AMED, PsycINFO, and DARE from database inception to 
01 November 2021. We also searched the trial registry and 
unpublished literature databases OpenGrey, Clinicaltrials.
gov, and ISRCTN registries from inception to 01 November 
2021. The search terms used for the EMBASE database are 
presented in Supplementary File 1. These were based on the 
COSMIN search filters to identify studies of psychometric 
properties linked to terms related to dementia, cognitive 
impairment, and pain. The search strategy was optimised 
for each electronic database search. The reference lists of 
all potentially eligibility studies were reviewed, and the cor-
responding authors from each included study were contacted 
and asked to review the search results.

Eligibility assessment

For both Search 1 and 2, studies were included if they 
recruited people, aged 60 years and older, with demen-
tia. Dementia criteria such as the Diagnostic and Statisti-
cal Manual of Mental Disorders, Revised Fourth Edition 
(DSM IV) [10], National Institute of Neurological and 
Communicative Disorders and Stroke/Alzheimer’s Disease 
and Related Disorders Association (NINCDS/ADRDA) 
[11], and the National Institute for Neurological Disorders 
and Stroke-Association Internationale pour la Recherche et 
Enseignement en Neurosciences (NINCDS-AIREN) [12] 
were considered appropriate. Where self-reported dementia 
was reported, further scrutiny of the characteristics of the 
population in relation to severity of cognitive impairment, 
age, and comorbidities were considered. Where uncertain, 
corresponding authors were asked to verify the approach 
used to define dementia. All stages and severities of demen-
tia were eligibility, i.e., mild, moderate, and severe. Whilst 
it is acknowledged that pain assessment tools have been 
developed for other, non-dementia, patient groups with 
cognitive impairment [13], these were excluded from this 
review unless there was sufficient evidence that participants 
presented with dementia.

We did not restrict the form, cause, or pathology caus-
ing pain. Through this, participant’s pain arise from 
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musculoskeletal, post-surgery, medical, and cancer-related 
sources.

We included studies regardless of setting, i.e., acute, com-
munity, residential, or nursing home. We excluded studies 
not published in English, narrative, and systematic reviews, 
although reviewed the reference lists of these publications 
to identify any previously omitted studies.

For Search 2, we included all full-text publications which 
reported any assessment of the psychometric properties of 
measurement tools identified from Search 1. Papers which 
included findings on pain management were considered if 
they also provided data on the psychometric properties of 
a pain measurement tool. We only included studies which 
reported one or more of the COSMIN taxonomy of: internal 
consistency, test–retest reliability, measurement error, con-
tent validity, structural validity, construct validity/hypoth-
eses testing, cross-cultural validity, criterion validity, or 
responsiveness [7].

Study identification

The search results were screened against the eligibility cri-
teria by two reviewers (TS, KH). This was initially by title 
and abstract, and then by full-text version. Screening was 
performed by each reviewer independently. When consensus 
on study eligibility could not be reached, agreement was 
reached through discussion.

Data extraction

For each included study, data were extracted independently 
by one reviewer (TS). This was then verified for accuracy 
by a second reviewer (KH). Where disagreements occurred, 
these were resolved through discussion.

Data were extracted onto a bespoke data extraction table. 
Data extracted included: measurement tool name, setting 
tested, country of assessment, method of administration, 
person administered, duration between testing (if appropri-
ate), patient participant characteristics (number and response 
rate), age, gender, diagnosis of pain, diagnosis of dementia, 
severity of dementia), and psychometric outcomes (reliabil-
ity, validity, and responsiveness).

Risk of bias

To assess the methodological quality of the included 
studies, the Consensus-based Standards for the selection 
of health Measurement Instruments (COSMIN) check-
list [14] was used. The COSMIN checklist assesses the 

following measurement properties: content validity, struc-
tural validity, internal consistency, cross-cultural validity/
measurement invariance, reliability, measurement error, 
criterion validity, hypotheses testing for construct valid-
ity, and responsiveness. The overall quality of how each 
measurement property was evaluated on a four-point scale: 
very good, adequate, doubtful, or inadequate, as per the 
COSMIN guidance. The methodological quality score 
per property was then obtained by taking the lowest rat-
ing of any item in each box—worst score counts princi-
ple. Two reviewers (TS, KH) assessed each study using 
this approach independently with disagreements resolved 
through consensus.

Data analysis

The psychometric properties of each measurement tool were 
reported narratively. Through this descriptive statistics, 
inferential statistics and degrees of variance were reported 
from included studies. Analysis was made following Chi-
arotto et al. [15] best evidence synthesis approach where 
‘strong’ was a measurement tool which demonstrate con-
sistent findings in multiple studies of good methodological 
quality OR in one study of excellent methodological qual-
ity; ‘moderate’ demonstrated consistent findings in multi-
ple studies of fair methodological quality OR in one study 
of good methodological quality, ‘limited’ demonstrated 
on study of fair methodological quality, conflicting dem-
onstrated conflicting findings and ‘unknown’ was only for 
studies of poor methodological quality or no studies report-
ing a measure.

Results

Search 1: identification of measurement tools

In total, 188 individual clinical trials were identified from 
Search 1. Of these, 56 were identified which reported meas-
uring pain with participants living with dementia. A sum-
mary of these studies is presented in Table 1.

From the list generated from Search 1, we excluded 
all measures which did not specifically assess pain but 
included pain as a sub-domain of an instrument, e.g., SF-36, 
WOMAC, and EQ-5D. From this, seven outcomes were 
excluded (Comfort Assessment in Dying with Dementia, 
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Table 1  Summary of trial registers which reported measuring pain in people with dementia

Frequency %

N 56 100
Date study commenced 2007–2011 2 3.6

2012–2016 17 30.4
2017–2021 37 66.0

Country of origin Australia 1 1.8
Belgium 1 1.8
Canada 6 10.7
China 1 1.8
France 7 12.5
Germany 1 1.8
Italy 2 3.6
Netherlands 2 3.6
Norway 7 12.5
Spain 2 3.6
Switzerland 1 1.8
Taiwan 3 5.4
UK 3 5.4
USA 19 33.9

Type of intention Pharmacology agent 13 23.2
Non-pharmacology intervention 43 76.8

Mean N (SD) 268.2 (576.1)
Participant degree of cogitative 

impairment
Mild 11 19.6
Mild–moderate 10 17.9
Mild–severe 14 25.0
Moderate–severe 14 25.0
Severe 7 12.5

Setting Hospital 9 16.1
Community-dwelling 21 37.5
Care home 22 39.3
Not stated 4 7.1

Mean follow-up period (SD) 26.2 (25.9)

Pain measure Abbey pain scale 2 3.6
ALGOPLUS 1 1.8
Brief pain inventory 1 1.8
Comfort assessment in dying with dementia 1 1.8
DOLOPLUS-2 1 1.8
Edmonton symptom assessment scale 2 3.6
EQ-5D 5 8.9
Facial action coding system 1 1.8
GLOBAL PROMIS-10 1 1.8
McGill pain map 1 1.8
SF-36 3 5.4

Medication use 2 3.6

MOBID-2 9 16.1
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Edmonton Symptom Assessment Scale, EQ-5D, GLOBAL 
PROMIS-10, SF-36, Resident Assessment Index-Mini-
mum Dataset, and Symptom Management—End of Life 
for Dementia). We excluded measurement tools which 
were not designed for people with cognitive impairment. 
Accordingly, three instruments were excluded (Brief Pain 
Inventory, McGill Pain Map, and WOMAC). Resultantly, the 
psychometric properties of nine measurement tools formed 
the basis of Search 2 (Abbey Pain Scale, ALGOPLUS, 
DOLOPLUS-2, Facial Action Coding System, MOBID-2, 
self-reported pain through the NRS or VAS/thermometer 
or Philadelphia Geriatric Pain Intensity Scale, PACSLAC/
PACSLAC-2, Pain  Assessment in Advanced Dementia 
(PAINAD), and Checklist for non-verbal pain behavior 
(CNPI) (Supplementary File 2).

Search 2: Psychometric tools analysis

A summary of the Search 2 results is presented in Fig. 1. 
In total, 1173 individual citations were identified. Fifty-one 
studies reported data on the psychometric properties of one 
or more of the nine measurement tools identified in Search 
1. These studies were included in the analysis.

Characteristics of included studies and quality 
assessment

A summary of the characteristics of the included studies 
is presented in Table 2. In total, 5924 people with demen-
tia were assessed. Mean age of population ranged from 
72.5 years [16] to 87.9 years [17]. Thirteen studies were 
performed in a hospital setting [16, 18–29], 33 in care home 
facilities [17, 30–61] and two studies were based in both care 

home and people’s home settings [62, 63]. Two studies were 
performed both in care home and hospital settings [64, 65]. 
The location of study was not stated in Lorenzet et al. [66]. 
Studies were reported in 21 countries, most frequently Nor-
way (n = 8) [32, 41, 48, 56–59, 63], USA (n = 7) [19, 33, 34, 
42, 44, 60, 61], Canada (n = 4) [31, 52, 54, 55], and Brazil 
(n = 4)] 17,22,23,66].

A summary of the findings from the COSMIN assessment 
is presented in Supplementary File 3. The results for the 
psychometric analysis are presented in Supplementary File 
4. A summary of findings for the best evidence synthesis is 
presented as Table 3.

Abbey pain scale

Eight studies reported data on the psychometric proper-
ties of the Abbey Pain Scale [35–40, 43, 46]. Overall, there 
was limited evidence for the use of the Abbey Pain Scale 
(Table 3). There was inadequate evidence on PROM devel-
opment, internal consistency (Cronbach: 0.65–0.74), cross-
cultural validity, and responsiveness (p < 0.001). There was 
adequate evidence for the assessment of construct validity 
(R = 0.49–0.91) and very good evidence for reliability (inter-
rater: 0.75–0.88; intra-rater: 0.66–0.68). The level of evi-
dence for structural validity was doubtful (Cronbach: 0.76).

Pain assessment in advanced dementia (PAINAD)

Twelve studies assessed the PAINAD [16, 20–24, 40, 44–47, 
65]. Overall, the level of evidence for the PAINAD tool was 
limited (Table 3). Whilst there was an adequate level of 
evidence for construct validity (R = 0.48–0.88), very good 
level of evidence for internal consistency (Cronbach alpha: 

Table 1  (continued)

Frequency %

Self-reported (NRS/VAS pain/verbal descriptor scale/thermometer) 9 16.1
PACSLAC and PACSLAC-2 6 10.7
Pain assessment in advanced dementia (PAINAD) 9 16.1
Philadelphia geriatric pain intensity scale patient and caregiver responded 2 3.6
Resident assessment index-minimum dataset 2 3.6
Symptom Management—end of life for dementia 1 1.8
WOMAC 1 1.8
Checklist for non-verbal pain behavior 1 1.8

SD standard deviation
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0.65–0.84), and reliability (intra-rater: 0.71–0.89; inter-rater: 
0.79–0.94), there was inadequate evidence for cross-cultural 
validity and responsiveness (p < 0.001). There was doubtful 
level of evidence for structural validity (variance explained: 
46.5–68.9%).

Facial action coding system

Five studies provided data on the facial action coding system 
[18, 27, 30, 31, 64]. These demonstrated moderate evidence 
for the use of this measurement tool (Table 3). There was 
adequate evidence for construct validity (R = 0.116–0.463), 
structural validity (p = 0.06 to p < 0.001), and reliability 
(inter-rater: 0.94).

Checklist for non‑verbal pain behavior (CNPI)

Six studies presented data on the psychometric properties 
of the CNPI [19, 41–44, 55]. Overall, there was moderate 
evidence for the CNPI (Table 3). There was adequate evi-
dence for construct validity (R = 0.46–0.88) and very good 
evidence of reliability (intra-rater: 0.23–0.65; inter-rater: 

0.45–0.59). However, there was inadequate evidence for 
internal consistency (Cronbach alpha: 0.64–0.90).

Self‑reported pain through verbal rating pain score

Ten studies assessed the psychometric properties of self-
reported/verbal rating pain measures [27–29, 33–35, 42, 
45, 51, 54]. Overall, there was limited evidence support-
ing the use of these tools (Table 3). Whilst there was ade-
quate evidence on PROM development, construct validity 
(R = 0.30–0.95), and reliability (intra-rater: 0.71–0.84; inter-
rater: 0.81–0.97), there was inadequate evidence on inter-
nal consistency (Cronbach: 0.74–0.84) and responsiveness 
(p = 0.03).

ALGOPLUS

One study, performed in a French hospital setting, pre-
sented data on the psychometric properties of the ALGO-
PLUS instrument [29]. This provided strong evidence 
for this tool (Table  3). Data reported very high con-
struct validity (r2 = 0.81; p < 0.001), very high inter-rater 

Records identified from:
Databases (n=1604)
Registers (n=39)

Records removed before 
screening:

Duplicate records removed  
(n=470)
Records marked as ineligible 
by automation tools (n=0)
Records removed for other 
reasons (n=0)

Records screened
(n=1173)

Records excluded
(n=0)

Reports sought for retrieval
(n=1173)

Reports not retrieved
(n=0)

Reports assessed for eligibility
(n=87) Reports excluded:

Not assessing instrument of 
interest (n=29)
No assessing dementia (n=6)

Records identified from:
Websites (n=0)
Organisations (n=0)
Citation searching (n=2)
Corresponding authors (n=3)

Reports assessed for eligibility
(n=5)

Reports excluded:
No assessing 
instrument of interest 
(n=3)
Not assessing 
dementia (n=1)

Studies included in review
(n=51)
Reports of included studies
(n=51)

Identification of studies via databases and registers Identification of studies via other methods
Id
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(n=5)
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Fig. 1  PRISMA flowchart reporting search results for Search 2
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Table 3  Best evidence synthesis of outcome measures used to assess pain in people with dementia against the COSMIN risk of bias checklist 
rating and level of evidence for the measurement property

Measurement property Frequency 
Assessed (N; 
Study)

COSMIN risk of bias checklist rating (N) Level of 
evidence for 
measurement 
property

Overall rating
Very good Adequate Doubtful Inadequate

Facial Action Coding System
PROM Development 0 (0)

MODERATE

Construct validity 182 (3) 182
Structural validity 40 (1) 40
Internal consistency 0 (0)
Cross-cultural validity 0 (0)
Reliability 143 (1) 143
Measurement error 0 (0)
Criterion validity 0 (0)
Content validity 0 (0)
Responsiveness 0 (0)
PACSLAC-II
PROM Development 0 (0)

MODERATE

Construct validity 224 (2) 224
Structural validity 0 (0)
Internal consistency 124 (1) 124
Cross-cultural validity 0 (0)
Reliability 267 (1) 267
Measurement error 0 (0)
Criterion validity 0 (0)
Content validity 0 (0)
Responsiveness 124 (1) 124
PACSLAC
PROM Development 40 (1) 40

MODERATE

Construct validity 556 (4) 128 438
Structural validity 124 (1) 124
Internal consistency 342 (4) 342
Cross-cultural validity 0 (1) 0
Reliability 690 (5) 128 562
Measurement error 0 (0)
Criterion validity 0 (0)
Content validity 0 (0)
Responsiveness 338 (1) 338
Self-Reported Pain and Pain Thermometer
PROM Development 88 (1) 88

UNKNOWN

Construct validity 882 (4) 702 180
Structural validity 0 (0)
Internal consistency 758 (1) 758
Cross-cultural validity 0 (0)
Reliability 1033 (3) 873 160
Measurement error 0 (0)
Criterion validity 0 (0)
Content validity 0 (0)
Responsiveness 338 (1) 338
Abbey Pain Scale
PROM Development 61 (1) 61

LIMITED

Construct validity 571 (6) 517
Structural validity 124 (1) 124
Internal consistency 504 (5) 126 378
Cross-cultural validity 335 (2) 335
Reliability 313 (4) 313
Measurement error 0 (0)
Criterion validity 0 (0)
Content validity 0 (0)
Responsiveness 56 (2) 56
PAINAD
PROM Development 0 (0)

LIMITED

Construct validity 858 (9) 858
Structural validity 456 (5) 230 61 66 99
Internal consistency 658 (8) 638
Cross-cultural validity 430 (6) 430
Reliability 764 (9) 764
Measurement error 0 (0)
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reliability (0.812), and internal validity (KR-20: 0.712) 
and responsiveness to treatment (p < 0.001).

MOBID and MOBID‑2

Four studies presented data on the psychometric proper-
ties of the MOBID [56, 58, 60, 61]. Overall, the MOBID 

Table 3  (continued)
Criterion validity 0 (0)
Content validity 0 (0)
Responsiveness 61 (1) 61
Checklist of Nonverbal Pain Indicators
PROM Development 0 (0)

MODERATE

Construct validity 757 (6) 757
Structural validity 0 (0)
Internal consistency 261 (3) 186 75
Cross-cultural validity 0 (0)
Reliability 232 (3) 320
Measurement error 0 (0)
Criterion validity 0 (0)
Content validity 0 (0)
Responsiveness 0 (0)
DOLOPLUS-2
PROM Development 0 (0)

MODERATE

Construct validity 1036 (8) 1036
Structural validity 752 (5) 341 411
Internal consistency 672 (5) 274
Cross-cultural validity 409 (4) 341 68
Reliability 901 (7) 901
Measurement error 0 (0) 100
Criterion validity 0 (0)
Content validity 0 (0)
Responsiveness 19 (1) 19
Algoplus
PROM Development 249 (1) 249

STRONG

Construct validity 249 (1) 249
Structural validity 0 (0)
Internal consistency 249 (1) 249
Cross-cultural validity 0 (0)
Reliability 249 (1) 249
Measurement error 0 (0)
Criterion validity 0 (0)
Content validity 0 (0)
Responsiveness 249 (1) 249
MOBID
PROM Development 26 (1) 26

MODERATE

Construct validity 335 (2) 335
Structural validity 0 (0)
Internal consistency 361 (3) 36 197
Cross-cultural validity 0 (0)
Reliability 52 (2) 52
Measurement error 0 (0)
Criterion validity 0 (0)
Content validity 0 (0)
Responsiveness 0 (0)
MOBID-2
PROM Development 77 (1) 77

MODERATE

Construct validity 77 (1) 77
Structural validity 0 (0)
Internal consistency 77 (1) 77
Cross-cultural validity 0 (0)
Reliability 280 (2) 280
Measurement error 203 (1) 203
Criterion validity 0 (0)
Content validity 0 (0)
Responsiveness 203 (1) 203

Strong; Moderate; Limited; Unknown
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instruments demonstrated moderate evidence (Table 3). 
If offered adequate evidence for PROM development and 
construct validity (R = 0.51–0.54 [60, 61]. Whilst the instru-
ment demonstrated doubtful evidence for internal consist-
ency, the values were high (Cronbach: 0.83–0.89), and it 
demonstrated adequate evidence for reliability (inter-rater: 
0.86–0.97; intra-rater: 0.79–0.92).

Two studies reported data on the MOBID-2 [57, 59] 
instrument. It demonstrated moderate evidence for use 
(Table 3). There was adequate evidence for PROM devel-
opment and construct validity (R = 0.61), and measurement 
error (Standard Error of Measurement (SEM): 1.4). Whilst 
there was inadequate evidence for the responsiveness, the 
minimally clinically important difference (MCID) was 
reported as three points and reported to be responsive to 
treatment (p < 0.001). There was very good evidence for the 
MOBID-2 for internal consistency (Cronbach: 0.82–0.84) 
and reliability (inter-rater: 0.94; intra-rater: 0.85–0.92).

PACSLAC and PACSLAC‑II

Four studies assessed the PACSLAC-II [30, 31, 55, 62]. 
They suggested moderate evidence to support the use of 
this measurement tool (Table 3). There was very good evi-
dence for internal consistency (Cronbach: 0.74–0.77), and 
reliability (inter-rater: 0.63–0.86) and adequate evidence 
for construct validity (R = 0.54–0.68). However, there was 
inadequate evidence for the assessment of responsiveness 
(p < 0.01).

The PACLAC was assessed in six studies [17, 40, 52–54, 
66]. This demonstrated moderate evidence (Table 3). There 
was very good evidence for PROM development. There was 
adequate evidence for construct validity (R = 0.54–0.72), 
internal consistency (Cronbach alpha: 0.77–0.87), reliability 
(inter-rater: 0.52–0.96; intra-rater: 0.86), and responsiveness 
(p < 0.001). There was doubtful evidence for structural valid-
ity and cross-cultural validity.

DOLOPLUS‑2

Thirteen studies assessed the psychometric properties of 
the DOLOPLUS-2 [25–28, 32, 44, 46, 48–51, 62, 63]. 
Overall, there was moderate evidence to support the use 
of this measurement tool. It demonstrated very good evi-
dence for the assessment of internal consistency (Cronbach: 
0.770–0.95) and reliability (intra-rater: 0.71; inter-rater: 
0.35–0.86). There was adequate evidence for construct 
validity (R = 0.33–0.70), measurement error (SEM: ± 1.759), 
and cross-cultural validity. There was doubtful evidence for 
structural validity (explained variance: 36.9–76.1%) and 
inadequate evidence on responsiveness (p < 0.001).

Discussion

The findings indicate strong and moderate evidence to sup-
port the use of the facial action coding system, PACSLAC 
and PACSLAC-II, CNPI, DOLOPLUS-2, ALGOPLUS, 
MOBID, and MOBID-2 tools. There is limited evidence for 
the Abbey Pain Scale, self-reported pain measures, and the 
PAINAD tool.

The literature highlights the challenges of assessing pain 
with people living with dementia [3, 4, 67]. Challenges 
have included insufficient time to use measurement tools 
[68, 69], user’s uncertainty over the reliability of these [70], 
access to physically finding and using the measurement tools 
[71], and perceived superiority of observational methods of 
behaviors and physical manifestations of pain [70]. Whilst 
there is a bias to observational manifestation in a number of 
the supported measurement tools recommended, the time to 
complete and interpret these may act as a further barrier to 
adoption. Consideration of such potential challenges may be 
made when exploring the implementation of recommended 
measurement tools.

Under-treatment of pain in people with dementia has been 
attributed to challenges in recognition and assessment of 
pain, coupled with reservations on polypharmacy and side 
effects of analgesia [72]. Achterberg et al. [73] highlighted 
the frequently seen scenario where people with dementia 
are prescribed analgesics, but due to concerns around side 
effects, particularly regarding non-steroidal anti-inflamma-
tory drugs, opioids, and adjunct analgesics, the medica-
tions are either not administer or are at a sufficient dosage 
to manage symptoms. This was clearly illustrated in Roitto 
et al.’s [74] survey where although 19% of their 327 cohort 
of people living in nursing homes with dementia were pre-
scribed opioids, 79% were still in pain. Whilst this study has 
highlighted potentially robust pain measurement tools for 
this population, implementing both the assessment and sub-
sequent treatment to improve pain management is required.

Pain assessment ideally considers several pain dimen-
sions. These include: intensity, location, affect, cognition, 
behavior, and social accompaniments [72]. Measurement 
tools, most notably the DOLOPLUS-2, are multi-dimen-
sional. Conversely, self-reported VAS/NRS of observation 
are unidimensional. However, it is acknowledged that assess-
ment of some dimensions, notably pain cognition, can be 
more challenging due to communication and cognitive bar-
riers. Focusing on single dimensions should be avoided to 
negate the risks of under-reporting/under-representing pain 
experienced by individuals.

Whilst reliability and construct validity were well 
explored, there remains limited evidence of the responsive-
ness, structural validity, and measurement error for many 
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of the identified measures. This may be a reason for why 
pain measurement tools are poorly adopted into practice. 
Improving confidence around how measurement tools are 
used and interpreted may promote the implementation of 
such tools. Furthermore, as observational tools were most 
widely assessed, understanding the ‘normal’ or familiar 
behaviors of a person with dementia is important to recog-
nise when something abnormal or noxious is being felt. No 
studies assessed the difference in reliability or validity when 
the assessment was performed by a healthcare professional 
versus a close relative or friend who may be more famil-
iar with the individual. This may be an important area for 
future study, particularly when considering the adoption of 
pain assessment instruments in community and non-health 
or social care profession settings.

This systematic review presents with a number of 
strengths and limitations. A major strength is the adoption 
of the COSMIN evaluation. This approach ensured that 
the reader could be fully informed on the confidence with 
the recommendations made based on the evidence. Three 
important limitations should be considered. First, a com-
prehensive approach to reporting the psychometric proper-
ties of the most frequently used measurement instruments 
in research was adopted to aid prioritisation. However, this 
meant measurement tools used in clinical practice but not 
trials may have been omitted. Second, given the methods 
adopted through Search 1 to identify potential measurement 
tools, more recent tools such as the ePAT were not included 
in the analysis [39]. Consideration of this and inclusion of 
forthcoming evidence on psychometric properties should be 
made to update the findings as new evidence evolves in the 
field. Second, there was insufficient evidence to assess dif-
ferences in recommendations based on severity of dementia. 
Evaluation on the impact of severity of cognitive impair-
ment on the performance of the identified measurement tools 
would be warranted. Finally, there were challenges cause by 
poor reporting within included studies. There was insuffi-
cient detail within included studies to ascertain whether pain 
assessment instruments assessed acute or chronic pain, or 
whether individuals were taking analgesia or not. This may 
impact on the generalisability of the findings into practice 
and should be consider when reporting future studies in this 
area.

To conclude, there is strong and moderate evidence to 
support the use of the facial action coding system, PAC-
SLAC and PACSLAC-II, CNPI, DOLOPLUS-2, ALGO-
PLUS, MOBID, and MOBID-2 tools for the assessment of 
pain with people living with dementia. Whilst these reflect 
measurement tools used in research, further consideration 
on how these reflect clinical practice, and lessons on how to 
implement these tools into practice should be considered to 
improve the detection and management of pain for people 
with dementia.
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