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Abstract

Background

Understanding if and how pain influences activities of daily living (ADL) in dementia is
essential to improving pain management and ADL functioning. This study examined the
relationship between the course of pain and change in ADL functioning, both generally
and regarding specific ADL functions.

Methods

Participants were Dutch nursing home residents (n=229) with advanced dementia. ADL
functioning was assessed with the Katz ADL scale, and pain with the Dutch version of the
Pain Assessment Checklist for Seniors with Limited Ability to Communicate (PACSLAC-D).
Changes of PACSLAC-D and Katz ADL scores were computed based on the difference in
scores between baseline, 3-month and 6-month follow-up. Multivariate linear regression
models were used to assess the relationships between change in pain score, change in
total ADL score and specific ADL item scores during follow-up.

Results

At baseline, residents had a median ADL score of 18 (interquartile range 13-22, range
6-24) and 48% of the residents were in pain (PACSLAC-D >4). Residents with pain were
more ADL dependent than residents without pain. A change in pain score within the first
3 months was a significant predictor for a decline in ADL functioning over the 6-month
follow-up (B=0.10, SE=0.05, P=0.045), and specifically, a decline on the items ‘transferring’
over the 6-month follow-up and ‘feeding’” during the first 3 months of follow-up.

Conclusions

Pain is associated with ADL functioning cross-sectionally, and a change in pain score
predicts a decline in ADL functioning, independent of dementia severity. Awareness of
(changes in) ADL activities is clearly important and might result in both improved recogni-
tion of pain and improved pain management.

Keywords:
dementia, pain, activities of daily living, nursing home, longitudinal study, older people

Key points:
e Recognition of pain in dementia is challenging and often leads to undertreatment,
with negative consequences for quality of life

e Persons with dementia and pain were more ADL dependent compared with residents
without pain

e Painand change in pain affect ADL functioning in dementia, independent of dementia
severity

e Pain affects overall ADL functioning as well as specific ADL activities such as trans-
ferring and feeding

e Changes in ADL functioning could serve as a red flag for the presence of pain
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Introduction

In dementia, activities of daily living (ADL) are challenged by the progressive nature of
the neuropathological changes that cause dementia. Consequently, a decline in ADL is to
be expected, especially in the more advanced stages of dementia . However, functional
decline in dementia is a complex phenomenon and besides dementia itself, various
(indirect) causes canlead to functionalimpairment. Examples include age-related diseases,
such as osteoporosis and arthritis, depression, apathy, and the use of medication such as
psychotropic drugs >*. Furthermore, pain might even be an independent cause of decline
in ADL °°, although few studies have described a relationship between pain and ADL
functioning in persons with moderate to severe dementia /. Some studies have described
positive associations between pain and instrumental ADL impairment, and between pain
and specific ADL functions such as bathing and transfers 8°, but ADL functioning was
often not the main topic of these studies, and use of valid measurement instruments to
measure pain and ADL functioning was frequently lacking 7. Despite the paucity of studies
investigating this relationship, understanding the impact of pain on ADL functioning is of
the utmost importance. Impairment of ADL has a significant impact on the quality of life
of persons with dementia and hampers social interactions and wellbeing '°, representing
a burden not only for patients but also for caregivers and society as a whole 1112,

In order to study the relationship between pain, a change in pain score, and change in
ADL functioning in general and in specific ADL activities, prospectively collected data were
used in addition to cross-sectional data. Our hypothesis was that pain, and especially a
change in pain, predicts a general decline in ADL functioning and a decline in specific ADL
functions in persons with moderate to severe dementia.
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Methods

Setting and study population

The present study was conducted within the framework of the STA-OP! trial, a single-
blinded, cluster-randomised controlled trial in Dutch nursing homes **.

The STA-OP! trial has been approved by the Medical Ethics Review Committee of the VU
University Medical Center, Amsterdam (registration number 2009/119).

Within 12 nursing homes (with 21 units), residents were included with moderate to
severe cognitive impairment (Reisberg Global Deterioration Scale (GDS) stage 5, 6, 7), and
no chronic psychiatric diagnosis other than a dementia-related diagnosis®.

A total of 288 residents were included and randomly assigned to the intervention (n=148)
or to usual care (n=140). For the purposes of the longitudinal analyses in this study,
we included 229 residents, excluding residents who died (n=58) or were transferred to
another facility (n=1) during the 6-month follow-up period.

Assessments

Demographic characteristics (age, gender, marital status and length of stay), dementia
severity, ADL functioning and pain were collected by trained research assistants (psy-
chologists) through face-to-face interviews with healthcare professionals familiar with the
patient. Medication use was derived from daily logs of registered nurses and from phar-
macists’ electronic patient records. The MDS-RAI comorbidity index was used to collect
data on comorbidity and was completed by the attending elderly care physician.

ADL functioning

The primary outcome measure for this study was ADL functioning measured with the
Katz ADL scale *. This version of the Katz ADL scale is commonly used in Belgian nursing
home care *°, and the scale consists of six items: 1) bathing, 2) dressing, 3) transferring,
4) going to the toilet, 5) continence, and 6) feeding. The range of the total score per item
level is 1-4, with higher scores indicating a higher level of dependency: 1) independent, 2)
requires some assistance, 3) requires full assistance, and 4) completely dependent. The
total Katz-ADL score indicates the degree of dependency, with higher scores indicating a
higher level of dependency.

Pain

Pain was assessed using the Dutch version of the Pain Assessment Checklist for Seniors with
Limited Ability to Communicate (PACSLAC-D) ***’. This is an observational pain assessment
instrument consisting of 24 items. Reliability and validity have been established ¢ 8,

A score of > 4 is considered indicative of the presence of pain 2.

The PACSLAC-D was based on the most recent care moment with the resident, with a
maximum time span of 24h.
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Dementia severity

The Reisberg GDS was used to assess dementia severity °. The GDS rates the clinically
identifiable stages of cognitive decline on a 7-point rating scale. Scores range from 1) ‘no
cognitive decline’ to 7) ‘very severe cognitive decline’. The scores reflect both cognitive
and functional performance testing. Interrater reliability was high (r=.82), as was validity
(r=.62) 21, The GDS was completed by the attending elderly care physician.

Statistical analyses

Descriptive statistics were used to examine the demographics and clinical characteristics
of the study population. Data were expressed as means with standard deviations (SD) or
medians with interquartile range (IQR), as appropriate. For the non-normally distributed
variables, differences between groups were analyzed using the Mann-Whitney U-test.

To assess the course of ADL functioning, differences in Katz ADL scores between 6-month
follow-up and baseline (T2-T0), between 3-month follow-up and baseline (T1-T0), and
between 6-month follow-up and 3-month follow-up (T2-T1) were computed. A change of
PACSLAC-D scores was also computed as the difference in score between 3-month follow-
up and baseline (T1-T0).

Multivariate linear regression models were used to analyse whether a change in pain
score in the first 3 months (independent variable) was a predictor for: 1) a decline in
ADL functioning during the 6-month follow-up period, 2) decline in ADL functioning in
the first 3 months of follow-up, and 3) decline in ADL functioning in the last 3 months of
follow-up (dependent variables). These models also included baseline ADL score, pain at
baseline (PACSLAC-D > 4 yes/no), and dementia severity (GDS > 7 yes/no) as independent
predictors. Consequently, B-values can be interpreted as the independent contribution
of each variable, with a value of 1 representing 1-point change in Katz ADL score per
unit of the independent variable. R? represents the percentage of the variation of the
dependent variable that a linear model (all variables together) explains. We further
adjusted for intervention assignment, marital status, length of stay, co-morbidity, and
use of medication known to have an impact on ADL functioning and/or pain (opioids,
paracetamol, antipsychotics, anxiolytics, sedative/hypnotics, antidepressants, and anti-
dementia drugs).

Analyses were performed with IBM SPSS statistics for Windows version 25.0.
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Results

Resident characteristics

The majority of residents were female (72.5%), the mean age was 83.1 (range 59-103
years), and almost 90% had advanced dementia (Reisberg GDS score 6-7) (Table 1, Figure
1). At baseline, the median length of stay in the nursing home was 22.9 months. Almost
half (48%) of the residents were experiencing pain (PACSLAC-D score >4).

Table 1. Characteristics of the study population (n=229) at baseline

Age (years), mean
Gender
Male
Female
Marital status
Single
Significant other
Length of stay (months), median
Dementia severity (GDS), mean
GDS 5 (moderate-severe)
GDS 6 (severe)
GDS 7 (very severe)
Pain (PACSLAC-D), mean
Pain No (PACSLAC-D <4)
Pain Yes (PACSLAC-D 24)
Physical function (Katz ADL score), median
Co-morbidity

Diseases of circulatory system

Diseases of musculoskeletal system

Diseases of nervous system
Diseases of respiratory system
Clinical diagnosis depression
Cancer

Medication (missing, n=3)
Paracetamol
Anxiolytics
Antipsychotics
Antidepressants
Sedatives/hypnotics
Anti-dementia

Opioids

83.1(SD7.2)

63 (27.5%)
166 (72.5%)

157 (68.6%)

72 (31.4%)

22.9 (IQR 11-43)
6.2 (SD 0.6)

28 (12.2%)

134 (58.5%)

67 (29.3%)

4.4 (SD 4.41)
119 (52.0%)
110 (48.0%)
18.0 (IQR 13-22)

115 (50.2%)
58 (25.3%)
35 (15.3%)
23 (10.0%)
22 (9.6%)

8 (3.5%)

92 (40.7%)
81 (35.8%)
76 (33.6%)
53 (23.5%)
46 (20.4%)
20 (8.8%)

11 (4.9%)

SD: Standard Deviation; GDS: Global Deterioration Scale; IQR: Inter Quartile Range
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Figure 1. Boxplots baseline characteristics

Cross-sectional relationships between ADL functioning and presence of pain at baseline
showed that the median ADL score was higher in residents with pain compared to residents
without pain: 20 (IQR 16-23) and 16 (IQR 11-19), respectively (p<0.001), indicating higher
levels of dependency in those with pain (Table 2). This was also true for median scores on
the ADL items; in residents with pain all items were scored significantly higher compared
to residents without pain. In residents with pain, the items ‘bathing’, ‘dressing’ and
‘continence’ had the highest scores, again indicating higher levels of dependency.
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Table 2. ADL functioning at baseline in residents without and with pain

Pain: No (n=119) Pain: Yes (n=110) P-value
(PACSLAC-D <4) (PACSLAC-D 24)
Baseline Katz ADL total score 16.0 (11-19) 20.0 (16-23) <0.001
Katz ADL score on item level
- Bathing 3.0 (2-4) 4.0 (3.8-4) <0.001
% Independent” 6.7 1.8
- Dressing 3.0(2-4) 4.0 (3.8-4) <0.001
% Independent 10.1 2.7
- Transferring 2.0(1-2) 3.0(1.8-4) <0.001
% Independent 47.1 245
- Going to the toilet 3.0(1-3) 3.0 (3-4) <0.001
% Independent 25.2 13.6
- Continence 3.0 (2-4) 4.0 (2-4) <0.001
% Independent 21.8 10.9
- Feeding 2.0 (1-3) 2.5 (2-4) <0.001
% Independent 45.4 23.6

Numbers represent median (IQR). *Indicates the number of residents who are completely independent on that specific item.

Predictors of the course of ADL functioning: total ADL score

Multivariate linear regression analyses (Table 3) showed that a change in pain score
within the first 3 months was a significant predictor of a decline in ADL functioning over
the 6-month follow-up period (B=0.10, SE=0.05, P=0.045), and especially during the first
3 months of follow-up (B=0.09, SE=0.4, P=0.02). Pain at baseline was not a significant
predictor of a decline in the ADL total score throughout the 6-month follow-up period
(B=-0.14, SE=0.46, P=0.76), during the first 3 months of follow-up (B=-0.08, SE=0.36,
P=0.82) or during the last 3 months of follow-up (B=-0.06, SE=0.43, P=0.88). A higher
score on the GDS, indicating more advanced dementia, was a significant predictor of a
decline in ADL functioning over the 6-month follow-up period (B=1.16, SE=0.51, P=0.02).

Table 3. Predictors of change in the Katz ADL score over 6 months of follow-up (multivariate
analyses, n=229)

6-month follow-up First 3-month follow-up Last 3-month follow-up

Patient characteristics B SE P-value B SE P-value B SE P-value
Age 0.02 0.03 0.54 0.01 0.02 0.68 0.01 0.03 0.75
Gender, female 0.78 0.48 0.10 0.43 0.37 0.24 0.35 0.44 0.42
Dementia severity, 1.16 0.51 0.02 0.44 0.39 0.26 0.72 0.47 0.12
GDS 7

Baseline Katz ADL -0.23 0.05 <0.001 -0.10 0.04 0.09 -0.13 0.04 0.003
score

Pain at baseline -0.14 0.46 0.76 -0.08 0.36 0.82 -0.06 0.43 0.88
Change in pain score 0.10 0.05 0.045 0.09 0.40 0.02 0.01 0.05 0.77

in first 3 months

Adjusted for intervention assignment, marital status, length of stay, co-morbidity, and medication use. R? 6-month follow-up:
0.22, R? first 3-month follow-up: 0.18, R? last 3-month follow-up: 0.11. " Higher scores indicate higher level of dependency.
Bold values represent significant values.
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Predictors of the course of ADL functioning at the item level

A change in pain score within the first 3 months was a significant predictor for a decline
in the ADL item ‘transferring” over 6 months of follow-up (B=0.03, SE=0.01, P=0.04) ,
but it did not reach significance during the first 3 months of follow-up (B=0.02, SE=0.01,
P=0.12) or during the last 3 months of follow-up (B=0.01, SE=0.01, P=0.32) (Table 4).
Furthermore, a change in pain score within the first 3 months was a significant predictor
for a decline in the ADL item ‘feeding’ during the first 3 months of follow-up (B=0.02,
SE=0.01, P=0.04) None of the other ADL items were significantly affected by a change
in pain score within the first 3 months. In addition, pain at baseline was not a predictor
for a decline in ADL scores for any item after 6 months of follow-up, although pain at
baseline was a significant predictor for a decline in the item ‘bathing’ at 3- month follow-
up (B=0.18, SE=0.09, P=0.04). All items were significantly affected by baseline ADL score
on item level over 6 months of follow-up.
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Table 4. Predictors of change in the Katz ADL score on item level over 6 months of follow-up
(multivariate analysis, n=229)

Patient characteristics Bathing Dressing

6-month follow-up B SE p-value B SE p-value
Age 0.01 0.01 0.03 0.01 0.01 0.24
Gender, female (reference=male) 0.10 0.10 0.34 0.05 0.11 0.65
Dementia severity, GDS 7 (reference=GDS 5/6) 0.29 0.10 0.004 0.32 0.11 0.01
Baseline Katz ADL score item level -0.37 0.05 <0.001 -0.48 0.06 <0.001
Pain at baseline 0.06 0.10 0.54 0.09 0.11 0.41
Change in pain score in first 3 months 0.01 0.01 0.17 0.02 0.01 0.07

First 3-month follow-up

Age 0.002 0.01 0.76 0.01 0.01 0.28
Gender, female (reference=male) 0.03 0.09 0.75 0.05 0.10 0.62
Dementia severity, GDS 7 (reference=GDS 5/6) 0.13 0.09 0.13 0.14 0.10 0.15
Baseline Katz ADL score item level -0.30 0.05 <0.001 -0.24 0.05 <0.001
Pain at baseline 0.18 0.09 0.04 0.05 0.09 0.60
Change in pain score in first 3 months 0.02 0.01 0.10 0.01 0.01 0.22

Last 3-month follow-up

Age 0.01 0.01 0.07 0.002 0.01 0.80
Gender, female (reference=male) 0.07 0.11 0.53 0.004 0.12 0.97
Dementia severity, GDS 7 (reference=GDS 5/6) 0.16 0.11 0.15 0.18 0.12 0.13
Baseline Katz ADL score item level -0.07 0.06 0.20 -0.24 0.06 <0.001
Pain at baseline -0.12 0.11 0.27 0.04 0.11 0.70
Change in pain score in first 3 months -0.001 0.01 0.96 0.01 0.01 0.46

Adjusted for, intervention assignment, marital status, length of stay, co-morbidity, and medication use. R* 6-months follow-up:
bathing: 0.30, dressing: 0.34, transferring: 0.19, going to toilet: 0.29, continence: 0.28, feeding: 0.29. R? first 3 months follow-
up: bathing: 0.24, dressing: 0.22, transferring: 0.19, going to toilet: 0.16, continence: 0.20, feeding: 0.29. R? last 3 months
follow-up: bathing: 0.10, dressing: 0.12, transferring: 0.12, going to toilet: 0.12, continence: 0.12, feeding: 0.11. " Higher scores
indicate higher level of dependence. Bold values represent significant values.
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Transferring Going to toilet Continence Feeding

B SE p-value B SE p-value B SE p-value B SE p-value
-0.01 0.01 0.53 -0.01 0.01 0.03 0.01 0.01 0.58 0.01 0.01 0.45
0.19 0.14 0.17 0.17 0.10 0.08 0.22 0.13 0.10 0.09 0.13 0.50
0.37 0.13 0.01 0.19 0.10 0.05 0.22 0.13 0.09 0.39 0.15 0.01

-0.23 0.05 <0.001 -0.32 0.05 <0.001 -0.35 0.05 <0.001 -0.38 0.06 <0.001
-0.05 0.13 0.69 0.06 0.09 0.50 0.12 0.71 0.62 -0.04 0.12 0.75
0.03 0.01 0.04 0.02 0.01 0.09 -0.001 0.01 0.93 0.01 0.01 0.55
-0.002 0.01 0.75 -0.003 0.01 0.62 0.01 0.01 0.36 -0.004 0.01 0.59
0.02 0.11 0.88 0.03 0.09 0.73 0.24 0.12 0.05 0.11 0.12 0.32
0.32 0.10 0.002 0.15 0.09 0.10 0.11 0.12 0.39 0.31 0.14 0.02

-0.16 0.04 <0.001 -0.17 0.04 <0.001 -0.25 0.05 <0.001 -0.30 0.06 <0.001
-0.08 0.10 0.42 -0.04 0.09 0.68 0.15 0.12 0.19 0.09 0.11 0.42
0.02 0.01 0.12 0.001 0.01 0.91 0.01 0.01 0.70 0.02 0.01 0.045
-0.003 0.01 0.67 -0.01 0.01 0.07 -0.002 0.01 0.75 0.01 0.01 0.25
0.17 0.12 0.15 0.14 0.09 0.15 -0.02 0.12 0.88 -0.03 0.14 0.84
0.05 0.12 0.67 0.04 0.10 0.68 0.11 0.13 0.36 0.08 0.16 0.61
-0.07 0.05 0.11 -0.14 0.04 0.001 -0.10 0.05 0.04 -0.08 0.07 0.26
0.03 0.12 0.79 0.10 0.09 0.28 -0.03 0.12 0.77 -0.13 0.13 0.33
0.01 0.01 0.32 0.02 0.01 0.10 -0.01 0.01 0.64 -0.02 0.01 0.28
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Discussion

To the best of our knowledge, this is the first study to examine the longitudinal relationship
between pain and ADL functioning in persons with moderate to severe dementia.

A change in pain score predicted a decline in ADL functioning during the 6-month follow-
up period, as well as during the first 3 months of follow-up, independent of dementia
severity. In particular, the items ‘transferring’ (6-month follow-up) and ‘feeding’ (first 3
months) were affected by a change in pain score during the first 3 months. A change in
pain score within the first 3 months did not affect any ADL item during the last 3 months
of follow-up. This remained true after controlling for co-morbidity, length of stay in the
nursing home, and medication use.

The cross-sectional findings were in line with the few similar studies available, which
reported that pain is related to poorer ADL function in persons with dementia &°22.
Interestingly, this longitudinal study suggests that it is not so much the presence of pain,
but rather the change in pain score that is related to a decline in ADL functioning. Labus
et al. showed that the relation between pain behaviour, such as the slower performance
of certain activities, and the experience of pain is stronger in acute pain compared to
persistent pain %%, In the present study, pain was measured using the PACSLAC-D and was
based on the most recent care moment with the resident. This implies that the PACSLAC-D
may have captured both acute and chronic pain. In theory, a change in pain score might
represent either worsening or improvement. However, in this study a change in pain score
is more likely to represent acute pain, and the largest effect on ADL functioning may be
during the acute phase of pain. Furthermore, the PACSLAC-D does not provide information
on pain location. Although this might be important knowledge, persons with dementia
are often non-verbal, which hampers them to identify pain locations. Observation of pain
related behaviour/pain severity is the key.

Additionally, this study shows that ADL functions deteriorate with the progression of
dementia 21°%42° This was to be expected, especially as the GDS also includes ADL (feeding,
toileting) and psychomotor skills (e.g., ability to walk) that measure dementia severity.
Nevertheless, the present study shows that a change in pain score within the first 3 months
significantly predicts a decline in ADL functioning, regardless of dementia severity. This is
an important finding that can be applied in daily practice, as a decline in ADL functioning
may serve as a red flag for the presence of pain.

This study had several strengths, including the longitudinal study design, ADL functioning
as a primary outcome measure and a focus on individual ADL items instead of solely
focussing on the total ADL score. This is important because it is possible that the way
ADL scores are interpreted might aid understanding of the complexity of the relationship
between pain and ADL functioning. Whereas a total ADL score provides information on
the degree of overall ADL dependency, scores on item level tell us which ADL functions
are most affected. An example is the cross-sectional study by Lin et al., in which pain was
observed immediately following routine care and a higher prevalence of pain was noted
in patients during bathing (46%) and during assisted transfer (51%) compared to patients
in self-transfer situations (3%) 8. The present study also provides insight into which ADL
functions are most affected by pain, i.e., transferring and feeding (rather than bathing,
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dressing, going to toilet, and continence). However, B-values for both transferring and
feeding were small (transferring: B=0.03; bathing: B=0.02), and one could question the
clinical significance of these results. Furthermore, the item feeding might also capture
appetite, as a resident with a loss of appetite might be reluctant to eat, behaviour that
could be interpreted by the nurse as a need for assistance during dinner. Nevertheless, this
information isimportant to health care workers as it may assist in clinical management and
raise awareness of pain as a potential cause. Possible limitations of this study should also be
considered. The 6-month follow-up period might appear brief, butappearsless sowhen one
considers that the median length of stay after admission to a psychogeriatric ward is only
two years 2. Furthermore, the fluctuation of ADL functioning and pain over time makes it
difficult to capture all changes in these items, and although longitudinal analysis facilitated
examination of time-related changes in ADL functioning, we did not include the onset of
ADL decline or disability, unlike (for example) Eggermont et al. >. One could also argue that
an ADL scale might not be the best instrument to measure ADL functioning and explore
the complex relationship between pain and ADL functioning. Measuring care dependency
with, for example the Care Dependency Scale (CDS) ¥ might better reflect ADL functioning
and especially ADL dependency. The CDS consists of 15 items, including items on ADL
functioning (eating, drinking and getting (un)dressed), social activities, communication,
and mobility 28. Together these 15 items capture a much broader view of ADL functioning
because they are not restricted to only the basic ADL activities. Finally, it would be most
interesting to investigate the causal relationship between pain and ADL functioning in
dementia. However, the present study was nested in the STA-OP! trial ?° and therefore
not designed to test for causality between pain and ADL functioning. This is also true for
investigating the effect of pain medication on ADL impairment. Interestingly, a randomised
double-blind, placebo-controlled crossover trial by van Dam et al, aims to evaluate the
scheduled effect of pain medication on ADL functioning and care dependency *.
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Conclusion

The results of this study suggest that pain, and change in pain, in nursing home residents
with dementia is related to a decline in ADL functions, independent of dementia severity.
Recognizing a decline in ADL functioning, both in general and in specific ADL activities,
may serve as an important cue for the presence of pain. Consequently, we urge health-
care workers to focus on regular assessment of pain and ADL functions, for example every
3 months. When assessing ADL functioning it is important that the separate items of the
Katz ADL scale or other measurement tools, such as the Barthel Index or the CDS, should
be considered?’3. This approach might facilitate tailored (non)pharmacological interven-
tions 232, In addition, regular assessment of both pain and ADL functions should assist in
improving pain management in persons with dementia and help to decelerate, or even
avoid, functional loss.
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