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Abstract
Background: A number of observational tools are available to assess pain in cognitively impaired older adults, however, none of them can yet be regarded as a “gold
standard”. An international research initiative has created a meta-tool compiling the facial, vocalization and body movement items of the majority of available tools. Objective
of this study was to investigate the pain specificity and the validity of these items.
Method: N = 34 older adults with or without cognitive impairment were videotaped
in three different conditions (one reference, two painful conditions) in their nursing
homes. They were further asked to self-report their pain in each condition. The occurrence of non-verbal behaviours was coded as present or absent using the items of
the meta-tool.
Results: The majority of non-verbal behaviours was not pain sensitive as they occurred
less than three times across participants and conditions. Of the remaining items, two facial items (“pained expression” and “raising upper lip”), one vocalization item (“using
pain-related words”) and one body movement item (“guarding”) were found to be pain
specific and valid. One additional item, the vocalization item “gasping”, was pain specific, but not associated with pain self-report, and three additional items, the facial items
“frowning” and “narrowing eyes” and the vocalization item “mumbling” were correlated with pain self-report but did not help to separate pain from non-pain conditions.
Conclusions: Systematic evaluation of items of existing observational pain assessment tools under naturalistic conditions seems a promising approach in the process
of further investigating and improving tools.
Significance: Only few items stemming from observational pain assessment tools
were found to be pain sensitive and specific as well as valid in this study. The investigation of existing tools not only on tool but additionally on item-level can provide
helpful insights and thereby can help to improve the original tools and establish a gold
standard for nonverbal pain assessment in older adults with cognitive impairments.

IN T RO D U C T ION

Pain in older people with dementia is common (Scherder &
Abdulla, 2009). It is estimated, for instance, that up to 80%
of people with dementia residing in care homes experience
pain on a regular basis (Maxwell et al., 2008). Pain detection
Eur J Pain. 2020;00:1–12.
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and treatment, however, continues to be a challenge for health
care professionals (Bullock et al., 2019; Scherder et al., 2009;
Schofield & Abdulla, 2018). Results indicate that pain in people with dementia is under-detected as well as under-treated
(Benedetti et al., 2006; Herr & Titler, 2009; Kaasalainen et al.,
2017; Scherder et al., 2009). Since consequences of undetected
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and untreated pain are severe (Hadjistavropoulos et al., 2014),
a thorough assessment of pain is an essential prerequisite for an
adequate and successful treatment (Corbett et al., 2014).
Although patients’ self-report is usually most effective
to detect the presence of pain, people with dementia often
lose their ability to verbally communicate pain, particularly
at later stages. For such populations, in which it is difficult
to obtain a self-report, observational pain assessment tools
are recommended as a substitute for self-report or as complementary information (Hadjistavropoulos et al., 2014; Herr,
Coyne, McCaffery, Manworren, & Merkel, 2011).
For older people suffering from dementia, a number of observational pain assessment scales are available
(Hadjistavropoulos et al., 2014; Herr, Coyne, McCaffery,
Manworren, & Merkel, 2011). These scales mostly rely on
non-verbal pain behaviours such as facial expression, vocalization/verbalization and body movement (AGS Panel on
Persistent Pain in Older Persons, 2002). A number of systematic reviews as well as a review of these reviews have examined these tools for their psychometric quality (Lichtner et al.,
2014) and concluded that some of them seem promising, but
many of them lack sufficient evidence for reliability, validity
and clinical utility. Therefore, authors conclude consistently
that no single scale can be recommended as most appropriate at this point, and that further research is needed (Lichtner
et al., 2014).
When carefully evaluating the tools’ items, further
problems become obvious. Some tools fail to provide item
descriptions consistent with empirical evidence. For example the item description for “grimassing” of various scales
(Abbey et al., 2004; Husebo, Strand, Moe-Nilssen, Husebo,
& Ljunggren, 2010) does not fully match empirically identified pain-specific facial muscle movements. Other tools include items for which it is debatable whether and how they
describe behaviours which can be observed (e.g. ‘looking
sad’, ‘looking blank’; [Fuchs-Lacelle & Hadjistavropoulos,
2004; Pautex, Herrmann, Michon, Giannakopoulos, &
Gold, 2007]). An additional difficulty is that some items
are ill-defined or not defined at all. These ambiguities, inconsistencies and inaccuracies suggest that some items may
lack validity, hence jeopardizing psychometric quality and
clinical utility.
An international initiative (EU-COST action “Pain in impaired cognition, especially dementia”), whose aim it is to develop and establish a meta-tool based on existing instruments
(Corbett et al., 2014), has collected and compiled items of
all existing scales. The resulting item pool (Pain Assessment
in Impaired Cognition (PAIC) [Corbett et al., 2014; de Waal
et al., 2019]) enables researchers to systematically evaluate
observational pain assessment tools not only at the level of
tools, but also at the level of items.
Findings regarding the impact of cognitive impairment on
pain behaviours are inconsistent. Yet, the majority of results
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do not suggest that pain responsivity is attenuated, thus stressing the need to improve pain assessment (e.g. Binnekade
et al., 2018; Rajkumar et al., 2017).
The primary aims of this study were to investigate, (a) the
difference in the occurrence of non-verbal pain behaviours
when pain is induced and in a non-painful situation, and (b)
the relationship between non-verbal pain behaviours and pain
self-report. To determine the effect of cognitive functioning, we also tested whether cognitive impairment impacts on
the ability to self-report pain and/or the likelihood to show
non-verbal pain behaviours.

2
2.1
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M ETHODS
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Participants

The study protocol was approved by the local ethic committee of the Faculty of Psychology and Sports Science (#
2013–0022).
To recruit older adults with and without dementia, local
nursing homes and home health care facilities were contacted. They were informed about the study. If interested in
collaborating, staff members identified and informed potential participants and/or their guardians about the study. If potential participants or guardians had agreed, our study team
contacted them and explained the purpose of the study in
more detail. All participants or their guardians gave informed
consent for participation. Participants did not receive financial reward for participation.
Some exclusion/inclusion criteria were applied: Specifically,
participants had to be 60 years or older. And clearly, participants
had to have at least some cognitive and physical capacities to be
able to take part in the study, for example. follow instructions or
raising their arms. These criteria are likely to have had an effect
on the composition of the final sample in which there were no
bedridden participants, in which many participants were able to
self-report their pain, and in which few were severely demented
and of those some were still able to self-report their pain.
N = 41 potential participants gave informed consent.
However, five of them could not be videotaped: one potential
participant had died prior to the assessment, two had longer
hospital stays at the time of data acquisition and two declined
to take part on the day of video recording. Due to their severe dementia two participants were unable to understand
the instructions during video recording and, therefore, had to
be excluded from further data analyses. Therefore, the final
sample consisted of n = 34 older adults described in more
detail in Table 1.
No significant differences between participants with no,
mild or severe dementia emerged for gender, age, diagnoses
potentially causing pain, pain medication or level of depressive symptoms.
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Description of the total sample as well as of subgroups according to dementia status
Total sample

Number

34 (100%)

MMSE (M, SD)a,b

21.9 (7.2)

No dementia

Mild dementia

19 (55.9%)
27.4 (2.1)

6 (17.6%)
20.2 (1.7)

Severe dementia

Group main
effect (ANOVA)

9 (26.5%)
11.7 (3.6)

p < .001

Sex [N (%) female]

27 (79.4%)

15 (78.9)

5 (83.3)

7 (77.8)

p = .964

Current pain diagnosis [N (%)]

29 (85.3%)

16 (84.2)

6 (100)

7 (77.8)

p = .482

Taking pain medication [N (%)]

14 (41.2%)

9 (47.4)

4 (66.7)

1 (11.1)

p = .072

Age (M, SD)
Level of depressive symptoms (M, SD)b

82.4 (9.5)

81.1 (10.2)

86.7 (2.6)

82.4 (10.8)

p = .466

1.2 (1.6)

1.1 (1.4)

2.2 (2.6)

1.0 (1.2)

p = .312

a

Assessed by the Mini-Mental Status Examination (MMSE; German version [18]); grading of cognitive impairment according to [22]: MMSE 24–30 no dementia,
MMSE 18–23 mild dementia, MMSE 0–17 severe dementia.
b

Assessed by the Geriatric Depression Scale—short version (GDS-8; [37]), ranging from 0–8.

2.2
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Assessment instruments
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2.2.1

Cognitive impairment

Participants were allocated to one of three cognitive impairments groups based upon their score in the Mini-Mental State
Examination (MMSE). The MMSE is one of the most widely
used screening tools for cognitive performance (Folstein,
Folstein, & McHugh, 1975; German version by Kessler,
Markowitsch, & Denzler, 2000) and has good psychometric
properties (e.g. Beyermann, Trippe, Bähr, & Püllen, 2013;
Foreman, 1987; Fountoulakis, Tsolaki, Chantzi, & Kazis,
2000). The interview takes about 10 min and consists of 30
everyday questions, which are easy to be answered correctly
by not cognitively impaired people. The total score can range
from 0 to 30. We followed the recommendations of the authors of the German MMSE version (Kessler et al., 2000).
Hence, to categorize the severity of cognitive dysfunction the
grades as defined by Tombaugh and McIntyre (1992) were
used: “severe dementia” (0–17), “mild dementia” (18–23)
and “no dementia” (24–30).

2.3

|

Pain assessment protocol

Participants were videotaped in three different conditions:
(a) during a not painful reference condition in which the
pain self-report scales were explained (see “Self-report of
pain”), (b) while performing a movement presumably eliciting pain, i.e. they were asked to raise their arms up as high
above the head as possible (mobilization condition) and (c)
while ischaemic pain was experimentally induced using the
submaximal effort tourniquet technique (Smith, Lowenstein,
Hubbard, & Beecher, 1968). In order to induce ischaemic
pain, a blood pressure cuff wrapped around the upper arm
was inflated twice. First, participants’ actual blood pressure
was measured. Then, the blood pressure cuff was inflated up

to a pressure 30 mmHg above the previously measured systolic blood pressure. In addition, participants held a weight
(sand bag, weighing 250 g) in their hand (arm with blood
pressure cuff) and were asked to bend and stretch the forearm. They were asked to continue these movements until the
pain became unbearable.
All participants started with the reference condition,
continued with the ischaemic pain condition and, lastly,
underwent the mobilization condition. The order of the
conditions was kept constant across participants, since the
explanation of the pain self-report scale always came first
and mobilization was expected to affect the blood pressure, therefore mobilization-induced pain was assessed
last.

2.3.1

|

Self-report of pain

The Faces of Pain Scale-Revised (FPS-R; Hicks, Baeyer,
Spafford, Korlaar, & Goodenough, 2001)] was used to assess
participants’ self-reported pain whenever possible. It consists
of six faces showing increasing pain from the left (“no pain”
coded as 0) to the right end (“extremely painful” coded as
5). The FPS-R was originally developed to assess subjective
report of pain in younger children, but is also successfully
used in older adults (Pautex et al., 2005; Ware, Epps, Herr,
& Packard, 2006).
The FPS-R was introduced and explained to all participants using the instruction recommended by Hicks et al.
(2001). When participants conveyed that they had understood the scale, comprehension was ascertained by asking
participants to indicate on the scale what face they would
choose in case of “no pain”, “extreme pain”, “pain of medium intensity”. If necessary, these descriptions were paraphrased. Only if participants were not able to point to the
faces equivalent to the descriptions after explanation and
paraphrase, they were excluded from the study. If they

4
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showed comprehension of the scale, they were also asked to
rate their current level of pain.

2.3.2

|

PAIC items1

One of the aims of the EU-COST Action “Pain in impaired
cognition, especially dementia” was to identify key items
from existing pain assessment tools for older adults with
dementia. This was achieved by compiling the items of
available tools, by reviewing the psychometric data, by
obtaining consensus of international experts on the validity of the items, on the frequency of item occurrence, and
by determining to what degree the items complied with the
American Geriatric Society's guidelines (AGS Panel on
Persistent Pain in Older Persons, 2002; Corbett et al., 2014).
The final PAIC collection in its research version (for the
clinical version see Kunz, et al., 2020) is based on items of
twelve eligible pain assessment tools which were identified in
a comprehensive literature search (Corbett et al., 2014). Each
item had to represent one of three main domains of pain (facial
expression, vocalization, body movements) as recommended
by the American Geriatric Society (AGS Panel on Persistent
Pain in Older Persons, 2002). To be further considered, each
item had to be part of at least two tools or to be derived from
a tool with robust evidence of its psychometric qualities. In a
next step, duplicates were removed. Table 2 displays the final
research version of PAIC item pool (N = 36 items).
TABLE 2

Overview of PAIC items grouped according to
American Geriatric Society domains 1–3 (see Corbett et al., 2014)
Facial expression

Vocalization

Body movements

1. Pained expression

1. Using
offensive words

1. Freezing

2. Frowning

2. Using painrelated words

2. Curling up

3. Narrowing eyes

3. Repeating
words

3. Clenching hands

4. Closing eyes

4. Complaining

4. Resisting care

5. Raising upper lip

5. Shouting

5. Pushing

6. Opened mouth

6. Mumbling

6. Guarding

7. Tightened lips

7. Screaming

7. Rubbing

8. Clenched teeth

8. Groaning

8. Limping

9. Empty gaze

9. Crying

9. Restlessness

10. Seeming
disinterested

10. Gasping

10. Pacing

11. Pale face

11. Sighing

12. Teary eyed
13. Looking tense
14. Looking sad
15. Looking frightened

2.4

|

Videos and coding
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2.4.1

Recording of videos

Videos of participants were recorded by two research assistants using a Canon Legria HF M46 camera each. One
research assistant recorded participants’ faces, the other participants’ bodies. The recordings were cut and edited using
Adobe Premiere Pro CS6 (Adobe Systems Software, Ireland).
After editing, the clips were exported into commonly used
video formats. The final length of videos ranged from 5 to
108 s. The video recordings of the face were used to code
facial expression and vocalization items, and the recordings
of the body to code body movements.

|

2.4.2

Coders and coding

One graduate student (SV) was trained by one of the authors (JK). Training included getting familiar with the definition and explanation of the PAIC items as well as getting
practice in coding when using video sequences. For facial
expression and body movement JK, and for vocalization
SV watched all videos in random order at least once per
item and coded the occurrence of behaviours described
in the PAIC. In the original PAIC, items are rated on a
0–3 Likert scale with regard to the intensity of their occurrence (0: not at all, 1: slight degree, 2: moderate degree,
3: great degree). In this study, we only coded the presence
or absence of each behaviour as described by each item in
each video since we were primarily interested in evaluating
whether or not the pain behaviours were occurring at all.
To assess interrater reliability, SV coded a random sample
of 20% of the videos for determining facial expression and
body movement items in addition to JK, and JK an additional random sample of 20% of vocalization items.

2.5

|

Data analyses

Data were analysed using SPSS IBM Statistics 22 (IBM
Germany GmbH, Ehningen, Germany).
Interrater reliability was calculated for each AGS domain
(facial expression, vocalization, body movements) using
Cohen's kappa adjusted according to Brennan and Prediger
(1981). To examine the effect of cognitive impairment on
self-reported pain, univariate ANOVAs, and to examine the effect of cognitive impairment on the occurrence of PAIC items,
chi-square tests were applied. The occurrence of PAIC items in
the different conditions was summed up for the total sample,
and a McNemar Test for dependent samples was used to examine potential differences between each of the painful conditions and the reference condition, regardless of dementia status.
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Cohen's kappa adjusted according to Brennan–Prediger was
very high for all three AGS domains (facial expression:
0.91, vocalization items: 0.93, body movements: 0.92; aggregated kappa across domains: 0.92) and can be considered
to be (almost) perfect (Fleiss et al., 2003; Landis & Koch,
1977).

occurrence of PAIC items depending on cognitive impairment. Of those, only the group comparison for the vocalization item ‘using pain-related words’ in the mobilization
pain condition was significant (χ2(2) = 6.34, p = .04)
and three had p-values lower than 0.1 (vocalization item
‘using pain-related words’ in the reference condition,
χ2(2) = 4.81, p = .09; vocalization item ‘complaining’ in
the reference condition, χ2(2) = 4.81, p = .09; vocalization
items ‘shouting’ in the reference condition, χ2(2) = 4.81,
p = .09). Given the great number of tests that revealed no
differences in occurrence of PAIC items between MMSE
groups, the occurrence of PAIC items was further investigated based on the total sample, thereby disregarding cognitive impairment.

3.1.1 | Effect of cognitive impairment on the
ability to self-report pain

3.2 | Occurrence of PAIC items and their
relation to pain self-report

Five of the n = 34 participants were not able to self-report
their pain experience. Four of these five participants suffered
from severe (MMSE of 7–11), and one from mild dementia
(MMSE = 18). For n = 29 participants, self-report was available (n = 19 suffering from no dementia, n = 5 from mild and
n = 5 from severe dementia). Univariate ANOVAs (Table 3)
revealed no differences for the mean pain self-report between
participants with no, mild or severe dementia for any of the
three conditions (reference, ischaemic pain and mobilization).
Pain was reported in the three conditions as follows: reference condition—M = 0.93 (SD = 0.22, Median = 0, Min = 0,
Max = 4), mobilization condition—M = 0.79 (SD = 0.19,
Median = 1, Min = 0, Max = 4), ischaemic pain condition—M = 1.93 (SD = 0.20, Median = 2, Min = 0, Max = 4).
Pain self-reports differed significantly between conditions [F
(2;28) = 13.53, p = .001, partial η2 = 0.33]. Post hoc comparisons revealed that the ischaemic pain condition elicited significantly higher self-reported pain than the reference condition
(p = .003) as well as the mobilization condition (p < .001).

A considerable number of PAIC items occurred only very
rarely (in two or less of n = 34 participants per condition,
i.e. ≤5.88%). For the domain facial expression, these items
were as follows: clenched teeth, empty gaze, seeming disinterested, pale face, teary eyed, looking tense, looking sad and
looking frightened. For the domain vocalization, these items
were using offensive words, complaining, shouting, screaming, groaning, crying and sighing. And for the domain body
movements, these items were freezing, curling up, resisting
care, pushing, rubbing, limping and pacing. Due to these low
occurrence rates, these items were excluded from further
analyses.

Spearman's rho correlation coefficients were used to investigate the relationship between PAIC items and pain self-report.

3
3.1
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Interrater reliability for PAIC items

3.1.2 | Effect of cognitive impairment on
occurrence of PAIC items
N = 108 chi-square tests (36 items multiplied by the three
conditions) were calculated to examine differences in the
TABLE 3

Mean (standard deviation)
of pain self-report for each of the three
conditions depending on dementia status

Condition of pain
self-report

3.2.1

|

Domain “facial expression”

The occurrence rates of the remaining facial expression items
are displayed in Figure 1, correlations between the facial expression items and participants’ pain self-report are illustrated in Figure 2.
Of the remaining seven facial expression items, only
two differentiated between the experimentally induced
pain and the reference condition: pained expression and
raising upper lip. Positive correlations with pain self-report
(Figure 2) support the particular relevance of the behaviour
“pained expression” as its occurrence correlates positively
Dementia status
No

Mild

Severe

df

F

p

Reference situation

0.95 (1.27)

1.40 (1.14)

0.40 (0.89)

2;28

0.88

0.43

Ischaemic pain

2.00 (1.15)

1.40 (0.89)

2.20 (0.84)

2;28

0.81

0.46

Movement pain

0.84 (1.12)

1.00 (0.71)

0.40 (0.89)

2;28

0.48

0.62
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Occurrence
rate (%)

80

Reference
Ischemic

70

Mobilizaon

60
50

F I G U R E 1 Occurrence rate (%) for
PAIC facial expression items appearing
more than twice in at least one condition
as well as significant differences between
reference and painful conditions

40

*

30

*

20

10
0

Pained
expression

Frowning

Narrowing Closing eyes Raising upper
eyes
lip

Opened
mouth

Tightened lips

* p < .05, ** p < .01, *** p < .001

0.8

Reference

0.7

Ischemic

0.6

*
Frowning

*

*
Pained
expression

0.4

Mobiliz

**

*

0.5
0.3
0.2

F I G U R E 2 Spearman rho correlation
coefficients between PAIC facial expression
items and pain self-report by conditions.
Significant correlations are indicated by
stars. Items that had discriminated between
pain and reference condition (see Figure 1)
are indicated by dotted bars

0.1
0.0
–0.1
–0.2

–0.3
–0.4

Narrowing Closing eyes Raising
eyes
upper lip

Opened
mouth

Tightened
lips

* p < .05, ** p < .01, *** p < .001

with participants’ pain self-report in both induced pain
conditions. Moreover, “raising upper lip” appears relevant
as it correlates positively with self-report in the ischaemic
pain condition. Interestingly, two additional items, “frowning” and “narrowing eyes”, also correlate positively with
pain self-report in the mobilization pain condition. These
items occurred even more frequently in the ischaemic pain
condition than “pained expression” and “raising upper lip”.
However, they did not differentiate between the ischaemic
pain and reference condition because they occurred also
frequently in the reference condition.

3.2.2

|

Domain “vocalization”

The occurrence rates of the remaining vocalization items
are displayed in Figure 3, correlations between vocalization items and participants’ pain self-report are shown in
Figure 4.

Three of the remaining items, “pain-related words”,
“repeating words” and “gasping”, differentiated significantly between pain conditions and reference condition.
“Repeating words” occurred more frequently in the reference than in the mobilization condition and, therefore,
is neither pain sensitive nor pain specific. “Pain-related
words” and “gasping” occurred more frequently in the
ischaemic pain than in the reference condition. The occurrence of “gasping”, however, correlated negatively with
participants’ pain self-report. The positive correlation between “pain-related words” and pain self-report reached
significance in the mobilization, but not in the ischaemic
condition (r = 0.30; p = .115). A significant correlation
coefficient was also found for “mumbling” in the mobilization condition. However, “mumbling” did not differentiate between reference and pain conditions and, there was a
trend for it to occur more frequently in the reference than in
the pain conditions. Similar to the item “repeating words”,
it is, therefore, neither pain sensitive nor pain specific.
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FIGURE 3

Occurrence rate (%) for
those PAIC vocalization items appearing
more than twice in at least one condition
as well as significant differences between
reference and painful conditions

Occurrence 80
rate (%)
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Reference
Ischemic

70

***

60

Mobilizaon

50
40

*

30
20
10
0

Pain-related words

Repeang words

Mumbling

Gasping

* p < .05, ** p < .01, *** p < .001

F I G U R E 4 Spearman rho correlation
coefficients PAIC vocalization items and
pain self-report by conditions. Significant
correlations are indicated by stars. Items
that had discriminated between pain and
reference condition (see Figure 3) are
indicated by dotted bars

Correlaon
with selfreport

0.8

Reference

0.7

Ischemic

0.6
0.5
0.4

Mobilizaon

*

0.3
0.2
0.1
0

–0.1
–0.2
–0.3
–0.4

Pain-related
words

Repeang words

Mumbling

Gasping

* p < .05, ** p < .01, *** p < .001

F I G U R E 5 Occurrence rate (%) of
those body movement items appearing more
than twice in at least one condition as well
as significant differences between reference
and painful conditions

Occurrence
rate (%)

80

Reference

70

Ischemic

60

Mobilizaon

50

40
30
20
10
0

Clenching hands

Guarding

Restlessness

* p < .05, ** p < .01, *** p < .001

3.2.3

|

Domain “body movement”

The occurrence rates of the remaining body movement items
are displayed in Figure 5, the correlations between vocalization
items and participants’ pain self-report are illustrated in Figure 6.
Of the three remaining items only “guarding” differed
between mobilization and reference condition. This is interesting as it is contrary to the results for facial expression and

vocalization items with the latter differentiating between the
ischaemic pain and the reference condition. Furthermore, a
significant positive correlation coefficient emerged between
“guarding” and participants’ pain self-report for the mobilization condition. The positive correlation between “guarding” and pain self-report for the ischaemic pain condition did
not reach significance (r = 0.31; p = .102). Comparable to
the facial expression and vocalization items, no significant
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Reference

0.8

Ischemic

***

0.7

Mobilizaon

0.6
0.5
0.4
0.3
0.2
0.1

F I G U R E 6 Spearman rho correlation
coefficients between PAIC body movement
items and pain self-report by conditions.
Significant correlations are indicated by
stars. Items that had discriminated between
pain and reference condition (see Figure 5)
are indicated by dotted bars

0
–0.1

–0.2
–0.3
–0.4

Clenching hands

Guarding

Restlessness

* p < .05, ** p < .01, *** p < .001
The correlation coefficient between guarding and self-report equals 0.

correlation between body movement items and pain self-report emerged for the reference condition.

4 | D IS C U SS ION A N D
CO NC LU S ION S
Aim of this study was to investigate the occurrence of painrelated behaviours and their relationship with self-reported
pain in (non)painful conditions. The majority of non-verbal
behaviours was not pain sensitive as they occurred less than
three times across participants and conditions. Two facial items
(“pained expression”, “raising upper lip”), one vocalization
item (“using pain-related words”) and one body movement
item (“guarding”) were found to be pain specific and valid. The
vocalization item “gasping” was pain specific, but not valid.
The facial items “frowning” and “narrowing eyes” and the vocalization item “mumbling” were valid but not pain specific.

4.1

|

Ability to self-report pain

Five of the 15 participants with dementia (MMSE 7–18)
were not able to use the FPS-R. This finding implies that
two thirds of participants with dementia (MMSE 10–23)
were able to self-report their pain. The occurrence of
pain self-report does not necessarily mean that it is valid.
However, our results are in line with studies finding that
self-report pain scales can be reliably used in people with
dementia (Pautex et al., 2005).

4.2 | Reliability and objectivity when
applying behavioural coding
Interrater reliability is not an inherent feature of observational tools, but depends on observers’ training and items’

definition. In this study, interrater reliability was very high
for all domains. This is presumably a result of the intensive
training, the clarification of item meaning, and of coding
only the presence or absence of pain-indicative behaviours
and not their intensity. The item definitions were taken
from the original item descriptions some of which are very
vague. The item “pained expression”, for example, is originally defined as “facial expression of pain”, thus being
subject to interpretation. We decided to consider a “pained
expression” as present whenever at least two empirically
derived pain-specific facial movements occurred (Kunz
& Lautenbacher, 2014; Kunz, Meixner, & Lautenbacher,
2019; Lautenbacher, Walz, & Kunz, 2017; Prkachin, 1992;
Williams, 2002). Due to this operationalization the item
‘pained expression’ turned out to be particularly relevant in
our further analyses. However, operationalized differently
the pain specificity of this item may not hold up.
Considerable difficulties emerged when coding several
vocalization and body movement items. The distinction
between vocalization, verbal utterances and spontaneous
self-report is quite difficult due to considerable overlap (take
“ouch” as example). Rubbing a painful area requires that observers already know that the patient is in pain and where this
pain is located.

4.3 | Differences between pain-related
behaviours depending on cognitive impairment
Studies investigating the impact of cognitive impairment on
non-verbal pain behaviours have yielded contradictory findings. In this study cognitive impairment had no effect on the
occurrence of the pain behaviours. This finding suggests
that cognitive impairment is not systematically associated
with augmented or dampened (observable) pain responses.
Our finding corresponds well with other studies also reporting no effect of cognitive impairment on pain expression
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(Hadjistvropoulos et al., 1998). This does not imply, however, that people with dementia experience less pain than
people without.

4.4 | Observer ratings by use of pain-related
behaviour and relation to self-report
Many of the PAIC items were not endorsed at all in this
study, others only very rarely. Although all items have
seemingly proven their utility in assessing pain in other
scales already, 50–70% of items were only present twice
or less across all conditions. This great number of apparently useless items supports the approach of the COST
initiative (Corbett et al., 2014; de Waal et al. 2019; Kunz
et al., 2020) and other research groups (Chang, Versloot,
Fashler, McCrystal, & Craig, 2015; Ersek et al., 2018) that
it is absolutely crucial to evaluate psychometric quality at
the level of single items.
Items occurring three times or more were explored further
by applying two additional criteria: (a) items’ specificity, that
is their ability to differentiate between pain and reference
condition and (b) items’ convergent validity, that is their association with self-reported pain in the ischaemic pain condition. Five items met the pain specificity criterion: “pained
expression”, “raising upper lip”, “pain-related words”,
“gasping” and “guarding”. A slightly different list of items
emerged when considering convergent validity: “pained expression”, “raising upper lip”, “pain-related words”, “guarding”, “frowning”, “narrowing eyes” and “mumbling”. Yet,
“frowning”, “narrowing eyes” and “mumbling” were not
pain specific. “Mumbling” did occur frequently but was most
frequently coded in the reference condition. “Frowning” and
“narrowing eyes” occurred frequently in the ischaemic pain
but also in the reference condition.
It is interesting that different items distinguished between
the two pain conditions: “guarding” differentiated between
mobilization and reference condition, “pained expression”,
“raising upper lip” and “pain-related words” differentiated
between ischaemic pain and reference condition. The observed pattern of occurrence of the item ‘guarding’ might
be accounted for by differences between both conditions.
It may be easier to assess ‘guarding’ in the ischaemic pain
than in the mobilization condition. In addition, these two situations might also differ in how physically demanding they
were. Hadjistavropoulos, LaChapelle, MacLeod, Snider, and
Craig (2000), for example found that guarding and facial expression was more frequently shown in situations in which
older adults had to be more active (transfer, walk) rather than
performing relatively passive movements (sit, recline). These
findings support the notion that it is necessary to empirically
investigate PAIC items in a variety of different pain provoking conditions.

4.5
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Limitations

To test sensitivity and specificity of the items, participants underwent three conditions. The reference condition was not a
neutral rest but a social communication situation introducing the
pain self-report where participants were cognitively engaged.
We made this choice because of the high external validity. The
disadvantage is the higher chance of certain distress behaviours occurring, making it more difficult for certain items to be
confirmed as pain specific. This may in particular be true for
“frowning” and “narrowing eyes”, facial movements that empirically were shown to be pain specific (Kunz & Lautenbacher,
2014; Kunz et al., 2019; Prkachin, 1992; Williams, 2002), but
also occur if individuals are cognitively engaged.
It cannot be ruled out that some participants may have
experienced pain in the reference condition as some had painful medical diagnoses and others had been prescribed pain
medication. By choosing to investigate pain behaviour items
during daily routine, we imposed minimal exclusion criteria
on participants and, thereby, enhanced ecological validity.
However, we did so at the cost of internal validity, for example by not including only participants having no underlying
painful diagnoses.
Looking at the pain self-reports, it becomes apparent
that, on average, pain ratings in both pain conditions were
not high (mobilization: 0.79, ischaemic pain: 1.93). Higher
experienced pain generally leads to a greater non-verbal
expression of pain (e.g. Kunz, Mylius, Schepelmann, &
Lautenbacher, 2004), which may facilitate pain assessment.
The comparably low pain self-reports suggest that the occurrence of pain-indicative behaviour was assessed in conditions, which make the judgement of pain more difficult. The
low pain self-report ratings may also point to floor effects
and associated restrictions in variance may have attenuated
the correlations between self-report and observer rating.
The pain self-reports did not differ between mobilization
and reference condition, thereby questioning the painfulness
of the mobilization condition or the validity of the reference
condition. The medians reveal that the mobilization condition causes slightly more pain than the pain reported in the
reference condition. Furthermore, raising arms per se is not a
painful movement. It becomes painful whenever muscles are
sore or joints are affected by age and/or diseases.
We decided a priori not to correct for alpha error risking
an unduly increase in significant results. Since the main aim
was to explore items and to generate rather than to test hypotheses, we decided to be rather overly inclusive.

4.6

|

Conclusion and outlook

Our results indicate that four items (“pained expression”,
“raising upper lip”, “pain-related words”, “guarding”) were

10

|   

pain specific and valid as they differentiated between (non-)
painful conditions and were correlated with self-report. The
item “gasping” was pain specific, but not valid. Three items
(“frowning”, “narrowing eyes”, “mumbling”) were valid but
not pain specific. Our findings suggest that, out of an original
pool of 36 items, only four or eight items, if more liberal
criteria are applied, are promising as valid pain-related behaviours. This is a somewhat surprising finding given that all
36 items had seemingly earlier proven their utility for pain
assessment in patients with dementia.
Importantly, the four or eight items identified in this
study must not be understood as a final recommendation.
On the contrary, we regard our study as a starting point to
empirically investigate items, collect research evidence and,
thereby, help improving observational pain assessment tools
(e.g. van Dalen-Kok et al., 2017). Some items that were not
considered for further analyses in this study may be highly
pain sensitive and/or specific in other situations or other samples. A clear definition of items in original tools is crucial for
improvement of items and tools. Whenever possible, definitions should be based on empirically derived characteristics.
Furthermore, more empirical evidence is needed especially
for vocalization and body movement items. It is also important to demonstrate that items are not only sensitive and
specific to elicited pain or a change in pain, but also able to
assess ongoing pain.
To conclude, there is a number of observational pain assessment tools available for people with dementia which have
been developed and psychometrically evaluated. The PAIC
meta-tool is the attempt to extract the best possible items out
of these tools. The present approach of examining psychometric qualities not only on tool, but also on the item-level
seems a promising approach to develop a valid and easy to
use pain assessment tool by drawing upon the original observation tools.
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