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Objectives: In nursing homes (NHs), 30% to 60% of patients experience daily pain and >80% have de-
mentia. This can lead to neuropsychiatric symptoms, including psychosis symptoms such as delusion. We
investigated if there was a relationship between pain and psychosis symptoms over time. We also aimed
to investigate the effect of a multicomponent intervention (COSMOS) on pain, psychosis symptoms, and
analgesic prescription.
Design: COSMOS is a cluster-randomized, single blinded, controlled trial. Each NH unit was defined as a
cluster and randomized to either the COSMOS intervention or care as usual. The COSMOS intervention is
a multicomponent intervention, consisting of staff training in communication, pain treatment, medica-
tion review, organization of activities, and safety. The intervention lasted for 4 months with a follow-up
at month 9.
Setting and Participants: Sixty-seven units from 33 Norwegian NHs in 8 municipalities. The study
included 723 patients aged �65 years, residing at the NH �2 weeks before inclusion. Patients with a life
expectancy <6 months were excluded.
Measures: Pain was measured using the Mobilization-Observation-Behavior-Intensity-Dementia Pain
Scale. Psychosis symptoms were measured using the Neuropsychiatric InventoryeNH version. Mea-
surements were performed at baseline, and months 4 and 9.
Results: Multilevel Mixed-Effect statistical analysis found that psychosis symptoms as a group (odds ratio
[OR] 2.03, P ¼ .009), and delusion (OR 2.12, P ¼ .007) were associated with pain over time. No significant
intervention effect on psychosis symptoms was observed. Compared with the control group, people with
dementia in the intervention group experienced less musculoskeletal pain (b: �0.47, P ¼ .047). Analgesic
prescription was not affected by the intervention.
Conclusion and Implications: Pain is associated with psychosis symptoms, and pain assessment should be
done when making treatment decisions on psychosis symptoms in NH patients. The COSMOS inter-
vention improved musculoskeletal pain in people with dementia, but not psychosis symptoms, and there
is need for further studies on treatment of psychosis symptoms in NH patients.
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The nursing home (NH) population is heterogenic, with people
experiencing many different acute and chronic conditions; over 80%
have dementia.1 Pain is common, and 30% to 60% of NH patients suffer
from daily pain.2,3 People with dementia are at risk of having
untreated pain due to difficulties in reporting their own pain location
and pain intensity, and this can in turn lead to reduced quality of life
(QoL) and increased neuropsychiatric symptoms (NPS).4e6 Due to
these difficulties, physicians and nurses often have to rely on proxy
rating or observation of behavioral signs to assess and treat the pain.7
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More than 90% of people with dementia experience at least 1 NPS
during the course of their disease.8 Such symptoms can be detrimental
for patients, family, and caregivers alike and seriously affect patients’
QoL.9,10 NPS can be grouped together in clusters according to coexis-
tent symptoms, such as agitation, mood, and psychosis, the latter
consisting of delusion and hallucination.11,12 Psychosis symptoms are
common in an NH, with prevalence varying between 14% and
30%,1,13,14 and are often the result of dementia or delirium.15 Studies
have previously found that psychosis symptoms in people with de-
mentia are associated with reduced QoL and admission to an NH.16e18

An association between pain and delusion, but not hallucinations has
also been found.19,20

Psychosis symptoms can be triggered by different medications
that can cause unwanted side effects, such as delirium.15,21 Further,
polypharmacy is common in an NH population, and studies have
shown that regular medication reviews are necessary to decrease the
risk of unnecessary drug prescriptions, as well as unwanted side
effects.22,23 Guidelines on the treatment of psychosis symptoms
recommend nonpharmacological measures as the first-line approach
and highlight the importance of treating possible underlying cau-
ses.24,25 Previous studies have found that other NPSs, such as agita-
tion, can benefit from nonpharmacological measures; however, the
effect on psychosis symptoms is uncertain.26 If nonpharmacological
measures are insufficient, treatment with antipsychotics is recom-
mended in the acute phase for a limited time.24,25 Several studies,
including a randomized placebo-controlled discontinuation trial of
antipsychotic medication by Ballard et al.,27 have found that mor-
tality increases and QoL is reduced in patients receiving antipsy-
chotic medication.28

Systematic assessment and treatment of pain have the possibility
to benefit more than pain.29e31 Husebo et al.29 investigated the effect
of systematic pain treatment on agitation in people with dementia,
where agitationwas reduced in response to pain treatment. Secondary
analyses from the same study also show positive effects on mood
symptoms as well as psychosis symptoms.30,31

The COSMOS trial was designed to improve the QoL of NH patients
through better COmmunication, Systematic assessment and treat-
ment of pain, Medication review, Organization of activities and Safety,
thus the acronym COSMOS.32,33 As the intervention included elements
that previous studies have found to improve both pain and psychosis
symptoms, we aimed to analyze whether the multicomponent inter-
vention could improve pain and psychosis symptoms in people with
and without dementia. We hypothesized that the intervention would
have a positive effect on both pain and psychosis symptoms. We also
wanted to determine if the use of analgesics changed in response to
the intervention, as well as the characteristics, such as QoL, of patients
with pain using analgesics.

Further, baseline data from the COSMOS study found an associa-
tion between pain and psychosis symptoms19; we aimed to investi-
gate if this association persisted over time by analyzing the control
group patients who received their usual care.
Methods

This study was based on secondary analyses from the COSMOS
trial. The study was a multicenter cluster-randomized, single blinded
controlled trial performed from 2014 to 2015, aimed at improving
patients’ QoL through the implementation of a multicomponent
intervention. The study enrolled 723 patients from 33 NHs and 67
different NH units in Norway. The entire study protocol and a
description of the COSMOS intervention have previously been pub-
lished in full elsewhere,32,33 hence a summary is presented.
Inclusion and Exclusion Criteria

Patients �65 years who had stayed at the NH for at least 2 weeks
were included. Patients with a <6 months’ life expectancy were
excluded from the study.

Randomization and Intervention

Each NH unit was defined as a cluster and randomized to receive
either the COSMOS intervention or care as usual. The COSMOS inter-
vention components were based on current state-of-the-art
evidence,7,26,34e36 and was implemented through a 2-day education
seminar for NH staff, as well as amedication review for all units during
the intervention period. All NHs participated with at least 2 staff
members who were put in charge of implementing the COSMOS
intervention at their respective NH units. The intervention period
lasted for 4 months, with a follow-up at month 9. Data collection was
performed at baseline, month 4, and month 9. All assessments were
performed by NH staff who knew the patient well.

Outcome Measures

Pain was assessed using the Mobilization-Observation-Behavior-
Intensity-Dementia-2 (MOBID-2) Pain Scale. The scale has been
thoroughly tested for validity, reliability, and responsiveness.37,38

MOBID-2 consists of 2 parts, where part 1 assesses musculoskeletal
pain through 5 actively guided movements during which the raters
are encouraged to look for pain behavior. Part 2 consist of 5 items and
assesses pain coming from head, skin, and internal organs. For each
item, raters assess the patients’ pain on a Numerical Rating Scale (NRS)
from 0 to 10, where 0 represents no pain and 10 represents the worst
pain possible. Finally, raters take all assessments into account and rate
the patient’s total pain score on an NRS from 0 to 10. A total pain score
�3 is viewed as clinically significant pain.

Psychosis symptoms were measured using the Neuropsychiatric
InventoryeNursing Home Version (NPI-NH).39 The NPI-NH measures
the frequency and severity of 12 different NPSs (eg, agitation, delusion,
and depression in the last week before assessment). Frequency (F) is
measured on a scale from 0 to 4, where 0 represents not present, and 4
represents present daily. Severity (S) is measured on a scale from 1 to
3, where 1 represents mild symptom severity and 3 represents a se-
vere symptom with high stress on the patient. The scores for fre-
quency and severity are multiplied to generate a score for each
symptom ranging from 0 to 12. A score �4 is considered a clinically
significant symptom.40 Previous factor analyses of NPS have found
different symptom clusters, among others the psychosis symptom
cluster, which consists of delusion and hallucinations.11,12

Other secondary outcome measures include the Cornell Scale for
Depression in Dementia (CSDD),41 and the Quality of Life in late-stage
Dementia (QUALID).42 Information concerning medication and di-
agnoses were obtained from the patients’ medical records. Analgesics
were defined as the group N02 in the Anatomical Therapeutic
Chemical (ATC) classification system, which was further subdivided
into opioid analgesics (N02A) and nonopioid analgesics (N02B and
N02C). In addition, cognitive function was assessed using the Mini
Mental State Examination (MMSE).43

Statistics

Analyses were performed by TFH in collaboration with a statisti-
cian (JM). The intervention effect on pain and psychosis were analyzed
using Multilevel Mixed-Effect Linear Regression, with random



Table 1
Baseline Characteristics

Item Control
(n ¼ 248)

Intervention
(n ¼ 297)

P Value Total
(n ¼ 545)

Women (%) 186 (75.0) 216 (72.7) .548 402 (73.8)
Age (SD) 87.0 (7.2) 86.5 (7.7) .405 86.7 (7.5)
Weight in kg (SD) 63.4 (14.3) 64.5 (14.1) .388 64.0 (14.2)
Height in m (SD) 1.64 (0.09) 1.63 (0.09) .288 1.64 (0.09)
Dementia diagnosis (%) 155 (62.5) 196 (66.0) .396 351 (64.4)
MMSE (SD) 11.4 (7.9) 10.4 (7.6) .172 10.8 (7.8)
FAST (SD) 5.5 (1.4) 5.6 (1.4) .187 5.6 (1.4)
ADL total (SD) 16.9 (5.5) 17.7 (5.2) .099 17.4 (5.3)
Regular drugs (SD) 7.8 (3.8) 8.0 (3.8) .466 7.9 (3.8)
CMAI total (SD) 42.6 (15.5) 42.0 (15.1) .729 42.3 (15.3)
NPI-total score (SD) 17.9 (21.1) 17.5 (19.5) .737 17.7 (20.2)
Psychosis cluster (SD) 2.9 (5.5) 2.3 (4.4) .213 2.6 (4.9)
Delusion (%) 48 (21.0) 46 (16.0) .149 94 (18.2)
Hallucinations (%) 24 (10.2) 23 (8.1) .396 47 (9.0)
Agitation/Aggression (%) 54 (22.5) 71 (24.6) .577 125 (23.6)
Depression (%) 46 (19.7) 79 (27.7) .033 125 (24.1)
Anxiety (%) 58 (24.5) 66 (23.2) .725 124 (23.8)
Euphoria (%) 10 (4.2) 10 (3.4) .639 20 (3.8)
Apathy (%) 28 (11.8) 50 (17.4) .075 78 (14.9)
Disinhibition (%) 37 (15.5) 50 (17.2) .599 87 (16.4)
Irritability (%) 77 (32.1) 91 (31.4) .862 168 (31.7)
Aberrant motor behavior (%) 32 (13.3) 29 (10.0) .233 61 (11.5)
Nighttime disturbance (%) 44 (18.3) 63 (21.6) .331 107 (20.1)
Appetite disturbance (%) 20 (8.5) 26 (9.1) .818 46 (8.9)
Cornell total score (SD) 7.5 (6.6) 6.8 (5.7) .484 7.1 (6.1)
MOBID-2 total score (SD) 2.8 (2.8) 2.3 (2.4) .106 2.5 (2.6)
Analgesic drugs (%) 156 (62.9) 165 (55.6) .083 321 (58.9)
Opioids (%) 78 (31.5) 89 (30.0) .708 167 (30.6)
Psychotropic drugs (%)* 177 (71.4) 209 (70.4) .903 386 (70.8)
Antipsychotics (%) 30 (12.1) 48 (16.2) .177 78 (14.3)
Anxiolytics (%) 58 (23.4) 56 (18.9) .195 114 (20.9)
Hypnotics And Sedatives (%) 79 (31.9) 82 (27.6) .279 161 (29.5)
Antidementia drugs (%) 38 (15.6) 44 (15.2) .898 82 (15.4)
Antidepressants (%) 99 (40.6) 119 (41.0) .914 218 (40.8)

ADL, Activities of Daily Living; CMAI, Cohen Mansfield Agitation Inventory;
FAST, Functional Assessment Staging.

*N05A, N05B, N05C, N06A, N06D in the ATC-register.

T.F. Habiger et al. / JAMDA 22 (2021) 1692e16981694
intercept for clusters and time as a categorical variable. The associa-
tion between pain and psychosis over time in the control group was
investigated using Multilevel Mixed-Effect Logistic regression with
maximum likelihood estimation and random intercept for clusters. A
clinically significant symptom of psychosis, representing the presence
of 1 or more symptoms of psychosis, was defined as the dependent
variable, and a clinically significant MOBID-2 score (�3) was estab-
lished as an independent variable. The same analysis was conducted
for the individual symptoms of psychosis. Associations were adjusted
for the effect of time, defined as a categorical variable, age, dementia
severity, and use of opioids. Model fit was evaluated using Akaikes
Information criterion.44

Ethics

Information about the COSMOS study and its implications was
provided for all patients. Consent was obtained in written and verbal
form from patients with the cognitive ability to provide it. For patients
lacking this ability, presumed consent was obtained from the patients’
next of kin or legal guardian after explaining the study procedure. The
trial was approved by the Regional Committee for Medical and Health
Research Ethics, West Norway (REK 2013/1765) and registered at
clinicaltrials.gov (NCT02238652).

Results

A total of 723 patients were enrolled; 178 were excluded, leaving
545 patients to be included in the study. A total of 297 patients were
randomized to the intervention group, with 248 allocated to the
control group. A total of 73.8% of patients were women, with an
average age of 86.7 years (Table 1).

There was no significant intervention effect on the total score of
the MOBID-2 Pain Scale from baseline to month 9 (b �0.23; 95%
confidence interval [CI] �0.88 to 0.42; P ¼ .49) (Table 2). A significant
positive intervention effect was found for MOBID-2 part 1 for people
with dementia from baseline to month 9 (b �0.45; 95% CI e0.90
to �0.01; P¼ .047), but not for MOBID-2 part 2 (Figure 1). The number
of patients using opioids increased nonsignificantly from baseline to
month 9 in both groups, from 31.5% to 38.0% in the control group (odds
ratio [OR] 1.31; P¼ .20) and from 30% to 35% in the intervention group
(OR 1.26; P ¼ .27). There was no significant intervention effect on the
use of opioid analgesics (OR 0.95; 95% CI 0.53e1.70; P ¼ .86).

The number of people with pain in the intervention group who did
not use analgesics decreased from 24.3% to 19.4% from baseline to
month 4, and remained stable at month 9 (Table 3). The number of
people in the control group with a MOBID-2 score �3 who did not use
analgesics steadily increased from baseline (19.1%) to month 9 (26.3%)
(Table 3). The difference between the control and intervention groups,
and changes within groups were not significant at either time point
(Table 3). Patients in the intervention group with a MOBID-2 score �3
who used analgesics experiencedmore NPS (F 5.7; P¼ .001) compared
with patients with a MOBID-2 score <3 at baseline and month 4
(Table 4). In the control group, the same was found at month 9 (F: 4.5;
P ¼ .005), but no such difference was observed at baseline and month
4 (Table 4). Patients with a MOBID-2 score �3 using analgesics had
lower QoL than other patients at all time-points in both the control
and intervention groups (Table 4).

Pain and psychosis symptoms as a group (OR 2.03; 95% CI
1.19e3.45; P ¼ .009), and delusion individually (OR 2.12; 95% CI
1.23e3.63; P ¼ .007) were significantly associated over time. There
was no significant association between pain and hallucinations (OR
1.47; 95% CI 0.66e3.29; P ¼ .35). Patients who used antipsychotic
medication were more likely to experience pain than patients not
using antipsychotic medication (OR 1.78; 95% CI 1.02e3.10;
P ¼ .043). There was no significant intervention effect on psychosis
symptoms e either as a cluster (b 0.23; 95% CI �0.92 to 1.37; P ¼ .70)
or for the individual symptoms delusion and hallucinations
(Table 2).
Discussion

Pain was significantly associated with psychosis symptoms, and
delusion over time, but not with hallucinations. This is important for
clinicians, as it suggests that a thorough pain assessment is essential
before making treatment decisions concerning psychosis symptoms.
This is to our knowledge the first study to investigate the relationship
between pain and psychosis symptoms over time. The COSMOS
intervention had a positive effect on musculoskeletal pain in people
with dementia, highlighting the importance of a thorough pain
assessment and treatment strategy in NHs.

The total MOBID-2 pain score was not reduced in response to the
COSMOS intervention. Musculoskeletal pain was, however, reduced in
people with dementia. The reason that musculoskeletal pain was
reduced in people with dementia in the intervention group compared
with the control group, and not for the total population, can be
explained by the ability of the MOBID-2 pain scale to detect pain in
peoplewith dementia. Patients without cognitive impairment are able
to report their own pain and the effect of pain treatment, or lack
thereof, which assists the physician’s decision making.7 The assess-
ment of musculoskeletal pain can also be more straightforward
compared with the assessment of pain from the internal organs, head,
and skin, as musculoskeletal pain can be provoked by active

http://clinicaltrials.gov


Table 2
Effect of Intervention Compared With Control on Pain and Psychosis Symptoms*

Item Total Population

Baseline to Month 4 Baseline to Month 9

b-coefficient 95% CI P Value b-coefficient 95% CI P Value

MOBID-2 total score �0.11 �0.74 to 0.53 .740 �0.23 �0.88 to 0.42 .490
MOBID-2 part 1 �0.07 �0.50 to 0.35 .734 �0.40 �0.84 to 0.05 .079
MOBID-2 part 2 �0.12 �0.40 to 0.15 .369 �0.02 �0.30 to 0.26 .885
Psychosis cluster-total �0.19 �1.29 to 0.91 .736 0.23 �0.92 to 1.37 .696
Delusion �0.06 �0.80 to 0.68 .872 0.19 �0.57 to 0.96 .619
Hallucinations �0.06 �0.63 to 0.50 .823 0.01 �0.58 to 0.59 .979

Patients With dementia

MOBID-2 total score �0.14 �0.80 to 0.51 .668 �0.23 �0.89 to 0.43 .495
MOBID-2 part 1 �0.13 �0.57 to 0.30 .545 �0.45 �0.90 � �0.01 .047
MOBID-2 part 2 �0.11 �0.39 to 0.16 .421 �0.09 �0.37 to 0.19 .531
Psychosis cluster-total �0.23 �1.39 to 0.92 .694 0.28 �0.91 to 1.48 .646
Delusion 0.07 �0.71 to 0.85 .852 0.41 �0.40 to 1.22 .326
Hallucinations �0.24 �0.83 to 0.35 .419 �0.18 �0.79 to 0.43 .567

Note: Bold values are statistically significant (P <.05).
*Analyzed using Multilevel Mixed-Effect Linear Regression.
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movements, as in part 1 of the MOBID-2 Pain Scale. Our findings are
partly in line with a previous study by Sandvik and colleagues,45 who
found that a Stepwise Protocol for Treating pain reduced pain in NH
patients with dementia and behavioral disturbances. However, in
contrast to our study, this study focused primarily on the treatment of
pain and found an intervention effect on the total pain score, not only
on musculoskeletal pain.45 In the COSMOS study, no significant
intervention effect on pain was found, although the number of pa-
tients with pain increased over time in the control group and
decreased in the intervention group. This may suggest that the
intervention group could have benefited from the COSMOS inter-
vention to a certain degree.

The use of analgesics was high in both groups, especially the
number of patients using opioids on a regular basis, which increased
from 30% to >35% from baseline to month 9 in both the control group
and intervention group. A previous study found a rise in the use of
opioids in Norwegian NHs from2000 to 2011, from 1.9% to 17.9%.46 Our
findings suggest that this trend has continued, which is particularly
worrisome considering the possible side effects from long-term opioid
Fig. 1. Progression of pain scores (MOBID-2) in people with dementia. MOBID-2 part 1: M
organs, head, and skin.
use and risk of polypharmacy in people with dementia.47,48 A recent
study by Erdal et al.49 investigating the effect of analgesic treatment
on depression in NH patients with dementia found that patients being
prescribed a buprenorphine transdermal patch had a significantly
higher chance of dropping out of the study due to adverse events. This
highlights the importance of being thorough in evaluating the risk of
possible side effects in patients, before and during the prescription of
an opioid analgesic.

When investigating the characteristics of patients with and
without pain using and not using analgesics, we observed that pa-
tients with pain who used analgesics had lower QoL and more NPS
than other patients. This supports previous studies, which have found
pain to be associated with NPS and poor QoL.5,50 However, it was
unexpected that no significant differences were found between pa-
tients’ QoL scores concerning those with pain using analgesics and
those with pain not using analgesics, as the aim with analgesic pre-
scription is to reduce the patient’s pain and improve their QoL. In
future studies, this could be an important focus point when investi-
gating the effect of long-term analgesic use in NH patients. If
usculoskeletal pain (Significant invention effect), MOBID-2 part 2: Pain from internal



Table 4
Characteristics of Different Pain-Analgesics Groups

Item e Mean (SD) No Pain
No Analgesics

No Pain
Using
Analgesics

Pain No
Analgesics

Pain Using
Analgesics

P Value*

Baseline

Control

NPI-Total score 14.8 (16.8) 12.0 (16.5) 10.5 (13.1) 20.0 (24.4) .121
NPI-Psychosis
score

2.6 (4.6) 1.4 (3.5) 1.4 (3.1) 3.4 (6.0) .107

Cornell score 5.4 (5.6) 4.8 (4.4) 8.4 (5.6) 9.6 (7.5)y,z <.001
MMSE total 11.0 (8.4) 11.5 (7.9) 13.0 (8.7) 12.4 (7.7) .720
QUALID total 18.1 (5.5) 20.0 (6.6) 19.7 (7.1) 24.4 (8.2)y,z <.001

Intervention

NPI-Total score 11.9 (14.5) 16.3 (19.3) 17.2 (17.3) 25.2 (23.9)y .001
NPI-Psychosis score 1.1 (2.7) 1.4 (3.6) 2.3 (5.4) 4.2 (5.7)y,z <.001
Cornell score 4.5 (4.1) 7.4 (6.4) 6.5 (5.5) 8.7 (6.2)y .001
MMSE total 10.1 (7.0) 10.6 (7.8) 10.6 (6.6) 9.7 (7.9) .902
QUALID total 19.3 (5.5) 20.2 (7.2) 20.4 (7.9) 24.6 (7.8)y,z <.001

Month 4

Control

NPI-Total score 12.5 (16.6) 9.7 (15.0) 18.4 (20.3) 16.9 (17.7) .126
NPI-Psychosis score 2.0 (3.6) 1.8 (3.9) 2.4 (5.3) 3.3 (5.1) .313
Cornell score 5.9 (5.8) 5.9 (5.9) 7.2 (4.5) 8.1 (6.3) .237
MMSE total 12.7 (8.1) 12.3 (7.2) 11.4 (7.8) 9.8 (8.2) .270
QUALID total 18.6 (5.5) 19.9 (6.2) 20.6 (6.9) 23.4 (7.6)y,z .001

Intervention

NPI-Total score 6.2 (6.9) 10.7 (13.2) 13.2 (9.5) 16.5 (18.9)y .001
NPI-Psychosis score 0.7 (1.7) 0.9 (1.8) 3.5 (6.7)y,z 2.3 (4.2)y .002
Cornell score 4.9 (5.3) 6.9 (5.0) 8.0 (6.1)y 8.8 (6.5)y .014
MMSE total 10.5 (6.3) 11.3 (9.0) 10.9 (6.7) 10.8 (7.8) .958
QUALID total 18.9 (6.0) 20.6 (7.1) 25.4 (7.5) 24.3 (8.6)y,z <.001

Month 9

Control

NPI-Total score 14.6 (20.4) 8.9 (12.3) 23.3 (24.4) 22.3 (22.3)z .005
NPI-Psychosis score 2.6 (4.9) 1.2 (2.6) 2.8 (6.1) 3.9 (5.2) .032
Cornell score 5.4 (5.7) 5.1 (4.3) 7.9 (6.1) 10.1 (7.6)y,z <.001
MMSE total 12.0 (7.0) 11.5 (7.8) 11.2 (10.4) 10.3 (8.3) .764
QUALID total 17.9 (5.3) 20.2 (6.2) 22.2 (7.4) 24.7 (8.5)y,z <.001

Intervention

NPI-Total score 12.8 (19.2) 15.1 (16.6) 10.3 (7.3) 19.0 (21.6) .321
NPI-Psychosis score 1.9 (4.7) 1.9 (3.2) 0.5 (1.7) 2.5 (4.6) .529
Cornell score 5.0 (3.7) 6.7 (4.9) 5.7 (5.6) 9.0 (6.7)y .009
MMSE total 10.5 (6.6) 9.4 (7.5) 11.7 (8.5) 8.7 (7.8) .499
QUALID total 20.4 (7.3) 21.1 (6.4) 19.1 (4.7) 24.6 (8.9)y .011

*One-way analysis of variance (with Bonferroni correction for multiple tests).
ySignificantly different from the No Pain e No Analgesics group.
zSignificantly different from the No Pain e Using Analgesics group.

Table 3
Use of Analgesics in People With and Without Clinically Significant Pain (MOBID-2
�3)

Baseline (c2 Control vs. Intervention: c2 ¼ 4.08, P ¼ .253)

Control (n ¼ 202) Intervention (n ¼ 251)

MOBID-2 �3 MOBID2 <3 MOBID-2 �3 MOBID2 <3

Uses analgesics
(% of pain group)

76 (80.9) 57 (52.8) 78 (75.7) 65 (43.9)

No analgesics
(% of pain group)

18 (19.1) 51 (47.2) 25 (24.3) 83 (56.1)

Month 4 (c2 Control vs. Intervention: c2 ¼ 5.19, P ¼ .158)

Control (n ¼ 185) Intervention (n ¼ 208)

MOBID-2 �3 MOBID2 <3 MOBID-2 �3 MOBID2 <3

Uses analgesics
(% of pain group)

64 (77.1) 51 (50.0) 58 (80.6) 61 (44.9)

No analgesics
(% of pain group)

19 (22.9) 51 (50.0) 14 (19.4) 75 (55.1)

Month 9 (c2 Control vs. Intervention: c2 ¼ 4.20, P ¼ .241)

Control (n ¼ 174) Intervention (n ¼ 184)

MOBID-2 �3 MOBID2 <3 MOBID-2 �3 MOBID2 <3

Uses analgesics
(% of pain group)

56 (73.7) 49 (50.0) 51 (79.7) 54 (45.0)

No analgesics
(% of pain group)

20 (26.3) 49 (50.0) 13 (20.3) 66 (55.0)
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long-term use of opioid analgesics causes more harm through un-
wanted side effects than benefit, more focus on frequent reevaluation
of long-term use of opioid analgesics is needed.

As hypothesized, psychosis symptoms and pain were associated
over time, as was the individual symptom delusion, but not halluci-
nations. This is in line with previous cross-sectional findings from the
baseline data of the COSMOS study.19 Previous studies have found a
cross-sectional association between pain and delusion, such as Tosato
et al.,20 who found a relationship between pain and delusion in 2822
NH patients with dementia from 8 countries. As this is the first study
that investigates the longitudinal relationship between pain and
psychosis symptoms, our finding adds important knowledge
regarding psychosis symptoms in NH patients. If psychosis symptoms,
and especially delusion, are associated with pain, then a thorough
assessment of pain should be a prerequisite when deciding on treat-
ment options for psychosis symptoms, and aid in reducing the use of
psychotropic medication to those who benefit the most from them.
This is further highlighted by our finding that use of antipsychotic
medication was associated with pain. If psychosis symptoms are
triggered by underlying pain, then treatment of the underlying factor
would be preferred rather than treating only the overt symptoms.

In contrast to our hypothesis, no significant intervention effect on
psychosis symptoms was found. This diverges from a previous study
from 2016, where systematic pain assessment and treatment in 352
patients with dementia and behavioral disturbances reduced psy-
chosis symptoms.31 It is important to keep in mind that only 94 (18%)
patients in the COSMOS study experienced at least 1 psychosis
symptom at baseline,19 limiting the potential to discover an inter-
vention effect. The 2 studies also differ regarding the type of inter-
vention. Where the 2016 study only focused on systematic pain
assessment and treatment, this was only 1 part of the COSMOS trial,
which includes components with the ability to reduce psychosis
symptoms, such as organization of activities and medication review.
Despite this, psychosis symptoms were not reduced, which underlines
the complexity in treating psychosis symptoms in NH patients and
that there is no one-size-fits-all treatment. Guidelines state that
nonpharmacological options should be the first-line treatment, but
knowledge concerning the effect of such treatments is sparse and our
study is one of few that investigates the effect of nonpharmacological
options.
Strengths and Limitations

This is one of the largest multicomponent intervention studies
performed in a NH setting, and it includes a broad NH population both
with and without dementia. This increases the generalizability of our
findings. There is also a strength in using the MOBID-2 Pain Scale,
which has been thoroughly tested for reliability and responsiveness
for change. A limitation is that the study was powered with respect to
QoL and not for pain and psychosis symptoms. It is a limitation that we
only had data on type of pharmacological pain treatment, not dosage,
or if nonpharmacological measures had been taken. There was also no
assessment concerning the type of psychosis, or if the psychosis
symptoms were chronic or acute in nature. A limitation also lies in the
lack of knowledge regarding the duration of current pain and pain
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treatment at baseline, which is important to consider when inter-
preting the results.

Conclusions and Implications

Pain, psychosis symptoms as a group, and delusion were signifi-
cantly associated over time, highlighting the importance for clinicians
to assess pain when making treatment decisions on psychosis symp-
toms. The COSMOS intervention had no significant effect on psychosis
symptoms. The COSMOS intervention had a significant effect on
musculoskeletal pain in patients with dementia, but not on the total
pain score, which shows the need for systematic pain assessment and
treatment in patients with dementia. The use of opioid analgesics
increased in both groups and was not affected by the COSMOS inter-
vention, which shows the importance of frequent reassessment of
opioid prescriptions.
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