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Abstract | Many elderly people experience pain and regularly take analgesic medication. Pain is also 
frequent in people with dementia, particularly those with severe disease. As no robust clinical guidelines are 
available for the treatment of pain in the context of dementia, the risk of inadequate treatment in individuals 
with this condition is high. Furthermore, our understanding of the aetiology of pain and the potential 
role of dementia‑associated neuropathology in pain is limited. These issues are important in the clinical 
management of individuals with dementia, as untreated pain is a major contributor to reduced quality of life 
and disability, and can lead to increased behavioural and psychological symptoms. Assessment scales to 
identify pain in people with dementia have been highlighted in recent studies, but there is little evidence for 
consistency between these tools. Numerous studies have evaluated various approaches for the treatment 
of pain, including stepped‑care protocols and/or administration of paracetamol and opioid medications.  
In this Review, we summarize the best‑available evidence regarding the aetiology, assessment and 
treatment of pain in people with dementia. Further validation of assessment tools and large‑scale trials of  
treatment approaches in people with dementia are needed to improve clinical guidance for the treatment  
of pain in these individuals.
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Introduction
More than 30 million people worldwide have dementia, 
and this figure is expected to increase to 100 million by 
the year 2050.1 Dementia is a devastating disease that 
is characterized by progressive cognitive and functional 
decline, often with neuropsychiatric symptoms. The 
disease can lead to loss of independence, incapacity and, 
eventually, death. Dementia is caused by a diverse group 
of diseases, of which the most common is Alzheimer 
dis ease (AD)—a disorder that is characterized by 
accumulation of the proteins amyloid‑β and tau in the 
brain, which form amyloid plaques and neurofibrillary 
tangles, respectively. The disease causes great distress to 
the indivi dual, as well as to those caring for them, and 
imposes a huge financial cost on society. The clinical 
challenge of treating individuals with dementia is often 
exacerbated by the communication difficulties that are 
experienced by the majority of people with the disease, 
particularly in the later stages when language, cognition 
and self‑care abilities are severely impaired.2 Evidence 
suggests that the inability to communicate thoughts and 
feelings leads to substantial unmet needs in individuals 

with dementia. One such unmet need is the identification 
and treatment of pain. 

Untreated pain is not only distressing for the person, 
but also impairs social interactions, quality of life and 
appetite, and results in sleep disturbances.3–5 Pain can 
often be a contributory cause to behavioural and psycho‑
logical symptoms of dementia, such as aggression, agita‑
tion and psychosis (hallucinations and delusions),6 and to 
mood disorders such as depression. Although the com‑
plications of pain in individuals with dementia are well‑ 
documented, clear guidance on the best approaches for 
the measurement and treatment of pain in these indivi‑
duals is lacking. Despite our understanding of the altered 
biological processing of pain in individuals with dementia, 
the optimal clinical treatments for different types of pain 
remain unclear. Several helpful reviews on specific aspects 
of pain in dementia have been published over the past  
decade, but none has comprehensively addressed the full 
spectrum of the complications associated with pain in 
the context of dementia. A number of studies to investi‑
gate the assessment and treatment of pain in people with 
dementia have also been performed over the past 2 years. 

In this Review, we aim to provide a comprehensive 
overview of current evidence regarding pain in dementia 
to guide the evidence‑based assessment and treatment 
of pain in individuals with this disease. Furthermore, 
we focus on the key gaps in our current knowledge of 
pain in dementia, and highlight the priorities for further 
biologic al and clinical research in this field.
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Prevalence of pain
Chronic musculoskeletal pain affects over 100 million 
people in Europe, and is by far the most common fac tor 
that limits the activities of the ageing population. Per‑
sistent pain is associated with reduced mobility, as 
well as disability, muscle weakness and falls, and can 
affect mental health and quality of life.7 Prevalence of 
pain among older adults (over 60 years old) is difficult 
to quantify. In one study, 19% of community‑dwelling 
adults over 80 years of age reported that they were 
experienc ing pain,8 and a further estimate indicated 
that over one‑third of community‑dwelling older adults 
frequently experienced pain.9 Analgesic use in people 
over 80 years of age was high: 50% were reported to be 
regularly taking analgesic medications.

Although few studies that examine the prevalence of 
pain in people with dementia exist, there is good agree‑
ment across both large and small studies that about 50% 
of people with dementia regularly experience pain.10–12 
This estimate has recently been confirmed in a large com‑
munity study in Canada that involved 5,703 elderly out‑
patients, 456 of whom had dementia. Non‑cancer‑related 
pain was reported in 52.1% of people with dementia, 
which is comparable to 56.2% of people without cogni‑
tive impairment.13 In a further large study of patients at a 
geriatric clinic, 52% of people with dementia were found 
to be in pain.14

Severity of pain is directly correlated with the severity of 
both dementia and functional impairment. Accordingly, 
pain is reported in a higher proportion of people with 
dementia who require care home living than in those 
who do not require 24‑h assistance. At least two‑thirds 
of older people living in nursing homes have dementia, 
and up to 80% of nursing home patients are in acute or 
chronic pain. The majority of these indivi duals experi‑
ence persistent pain (lasting 3–6 months or longer)15 that 
is often, but not exclusively, related to the musculoskeletal 
system.16 People with dementia who live in care homes 
are also particularly susceptible to genitourinary infection 
and its associated pain. Furthermore, for patients in the 
severe stages of dementia, pressure ulcers in the skin are 
a major cause of pain. Additional conditions that cause 
pain in people with dementia (as well as in the general 
population) include gastrointestinal complications such 
as peptic ulcers, intestinal obstruction and peritonitis, 
cardiac issues such as ischemia and myocardial infarct, 
and skin problems other than ulcers.17,18

Biology of pain in dementia
Owing to the neuropathological and biochemical changes 
associated with dementia, a common perception is that 
people with this condition may not feel pain to the same 
degree as older adults without cognitive impairment. 
How the biological pathways of pain are affected in the 
different types of dementia is not well‑understood, but 
determining whether pain is truly less common or simply 
underdiagnosed in individuals with dementia compared 
with those without cognitive impairment is critical. This 
understanding is also important for the development of 
appropriate treatments for pain in people with dementia.

Key points

 ■ Pain is common in people with dementia, and many of these individuals are 
prescribed analgesic medication

 ■ Clinical guidance and validated assessment tools to manage and detect pain in 
patients with dementia are limited, which may lead to inappropriate treatment 
and/or underdiagnosis of pain in these individuals

 ■ Evidence to support the hypothesis that dementia‑associated neuropathology 
results in less‑frequent or less‑severe pain in patients with Alzheimer disease 
is not robust

 ■ Practical and simple methods for the assessment of pain in people  
with dementia are required for use in the clinical setting

 ■ Evidence is available to support the use of analgesic medication, particularly 
paracetamol, to address pain in people with dementia

 ■ Future trials to address pain in patients with dementia should focus on 
the value of nonpharmacological treatments, stepped‑care approaches, 
and NSAIDs

Pain is described as an unpleasant sensory and emo‑
tional experience in response to an actual or potential 
threat to the integrity of the body and, as such, is a pro‑
tective mechanism.19 Loss of this protective mechanism, 
as observed in conditions such as leprosy, is associated 
with considerable physical consequences and interferes 
with quality of life. Loss of pain perception in people with 
dementia could have similar implications.

Acute pain perception, such as exposure to a hot sur‑
face, involves specialized sensory neurons—C‑fibres 
and Aδ‑fibres—that convey the stimulus to dorsal horn 
neurons in the spinal cord. The signal then ascends 
via the thalamus, amygdala and hypothalamus to the 
somatosensory cortex where the intensity and type of 
pain is perceived. A parallel pathway ascends from the 
dorsal horn to the limbic system where the emotional 
component is registered. The withdrawal response is 
then mediated by spinal reflexes.19 In people with AD, 
the emotional component of acute pain is reported to 
be significantly reduced.20 Notably, one study reported 
that patients with AD had an elevated pain tolerance 
(associated with the emotional–affective pain compo‑
nent): the patients tolerated ischemic pain in the arm 
for longer than did age‑matched non‑AD controls.21 
Other findings suggest that the threshold for detect‑
ing pain may be lower in in dividuals with AD than in 
healthy individuals.22

Chronic pain is profoundly different from acute pain, 
in that it occurs as a result of plastic changes within 
the pain pathways.23 This form of pain is defined as a 
debilitating condition lasting longer than 3 months, 
and is characterized by pain that is out of proportion to 
the inciting injury. Chronic neuropathic and musculo‑
skeletal pain, such as that associated with diabetic neuro‑
pathy or osteoarthritis, can be objectively identified in 
patients by their increased sensitivity to painful stimuli 
(hyperalgesia) and painful response to non‑noxious 
stimuli (allodynia). Reliable information about hyper‑
algesia and allodynia in people with dementia is limited, 
as neurological examinations, including sensitivity 
to temperature, pain and tactile stimuli, are not part 
of a standard clinical assessment of these individuals. 
However, allodynia may be a plausible explanation for 
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abnormal behaviours of individuals with dementia, such 
as the aggressive reaction to intimate personal care.24 
Some rationale exists for the theory that the percep‑
tion of chronic pain is reduced in patients with AD as a 
consequence of the characteristic neuropathology of the 
disease, which may damage or block pain pathways.25 
Reduced pain perception owing to dementia‑associated 
neuropathology could contribute to the delayed diagno‑
sis of chronic conditions such as osteoarthritis, for which 
pain is an early and ongoing symptom.26,27

One proposal is that reduced reporting of pain in 
people with AD is a consequence of neuropathology 
that negatively affects the amygdala and hypothalamus24 
while sparing the somatosensory cortex.24,28 However, 
this interpretation fails to take into account the fact that 
AD pathology also occurs in other regions of the brain. 
For example, amyloid‑β deposition has been observed in 
key areas that are responsible for pain processing, includ‑
ing the thalamic intralaminar nuclei.24 Furthermore, the 
presence of neurofibrillary tangles in the dorsal horn of 
the spinal cord has been reported in some AD patients,29 
and preclinical studies reported some degree of axonal 
pathology in the spinal cord of transgenic mouse models 
of the disease.30 Evidence to support altered process ing of  
certain types of pain in patients with dementia also 
exists: functional connectivity between the dorsolateral 
prefrontal cortex and the anterior midcingulate cortex, 
periaqueductal grey matter, thalamus, hypothalamus and 
several motor areas was enhanced in patients with AD 
compared with controls.31

Pain‑response behaviours to mechanical and thermal 
stimuli have been assessed in transgenic rodent models 
of AD (TASTPM mice) compared with age‑matched 
control animals (C. Ballard, unpublished work). Trans‑
genic mice were similarto control mice with regard to 
paw withdrawal response to mechanical stimuli, but 
exhibited delayed withdrawal in response to thermal 

stimulation (Figure 1). Transgenic animals were also 
significantly slower to react to tail immersion in heated 
water than were controls, indicating insensitivity to acute 
thermal pain stimuli in animals that expressed a mutant 
amyloid precursor protein. Interestingly, AD‑like mice 
also exhibited an abnormal behavioural response to pain 
in a ‘hot‑plate test’, with a higher likelihood of jumping 
to escape from the stimulus and a lower likelihood of 
lifting and licking their hindpaws compared with control 
mice (Figure 1).

Overall, the preliminary evidence indicates that people 
with AD and transgenic animals with AD‑like pathology 
have subtle alterations in both cortical and emotional 
perception of pain and in processing and behavioural 
response to pain. Some aspects of chronic pain are sug‑
gested to be less frequent in individuals with AD than in 
those without cognitive impairment; however, as current 
knowledge on pain processing in dementia is limited, one 
cannot assume that pain is significantly less frequent in 
people with AD than in older adults without the disease. 
Indeed, the available evidence suggests that patients with 
AD may have subtle alterations in pain perception and 
processing relating to a specific type of pain. Key ques‑
tions that remain to be addressed include whether an 
improved understanding of the effects of AD on pain 
perception will help to inform better clinical manage‑
ment, and whether this effect depends on the type of 
pain and the underlying condition that is re sponsible 
for the pain.

Prescription of analgesic medication
Traditionally, medications with analgesic effects are 
clas sified into three groups: peripheral analgesics 
(such as paracetamol), NSAIDs, and opioid agents. 
Addi tional medi cations that may be administered to 
patients experienc ing pain include antidepressants, 
anti convulsants, hyp notics, anxiolytics, antipsychotics 
and steroids. Even when a person is recognized as being 
in pain, the prescription of analgesic medication often 
falls short of best‑practice recommendations—a world‑
wide problem that has been documented in studies from 
the Netherlands, Belgium, UK, Norway, Sweden, USA 
and China.32–34

Results from the literature indicate that analgesic use is 
higher among people with dementia than in older adults 
without dementia; however, the majority of these studies 
were undertaken in Scandinavia so may not be indicative 
of treatment elsewhere. In one Swedish study, published 
in 2011, researchers reported that despite less‑frequent 
self‑reporting of pain in patients with AD, 46% of people 
with dementia received analgesic medications compared 
with only 25% of their cognitively healthy counterparts.35 
Analysis of analgesic use in older adults in Sweden 
and Finland showed that the use of paracetamol, anti‑
psychotics and antidepressants was more common in 
people with dementia than in those without dementia.36 
However, no difference was found between the two 
groups in the use of opioid analgesics, anticonvulsants or 
hypnotic medications. Baseline data from a randomized 
controlled trial (RCT) performed in Norway indicated 
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Figure 1 | Response to acute pain behaviour in mouse models of AD. Naive 
TASTPM mice were exposed to acute noxious stimuli and compared with WT 
controls. a | Compared with WT mice, TASTPM mice had a longer latency to tail 
withdrawal following immersion in water held at either 49 °C or 52 °C, 
demonstrating a relative insensitivity to noxious thermal stimuli in AD‑like mice.  
b | Latency of tail withdrawal response in the hot‑plate test was reduced in TASTPM 
mice compared with control mice. c | TASTPM mice had an increased frequency of 
jumping from the hot plate compared with control mice, demonstrating a reduced 
quality of withdrawal response in the AD‑like animals. Data are shown as 
mean ± SEM. n = 15–23 mice per genotype, **P <0.01, ***P <0.001. 
Abbreviations: AD, Alzheimer disease; WT, wild‑type. 
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that 37% of people with dementia in care homes regu‑
larly received oral analgesics, and a further fraction of 
individuals with dementia received prescribed topical 
analgesics.37 Another study suggested that overall use of 
opioids was lower in people with AD than those without 
AD,38 but the authors noted increased use of the trans‑
dermal preparation of the opioid fentanyl—a drug that 
is associated with morbidity and death in previously 
 opioid‑naive patients—in the AD group.39,40 In addition, 
compared with elderly patients without dementia, people 
with dementia were more likely to be given as‑needed 
medication for pain than daily analgesic medication.41,42

Timely and effective assessment and treatment of 
pain is critical to improve quality of life of people with 
dementia. Overall, the results from published studies do 
not suggest that analgesic medications are systemati cally 
underprescribed to people with dementia. A key consid‑
eration will be to optimize the use of different pharmaco‑
logical approaches while balancing the imperative of 
achieving effective analgesia with the adverse effects 
and harm that are associated with poly pharmacy.43,44 In 
addition, the high frequency of prescription of analge‑
sics does not necessarily mean that appropriate treat‑
ment is being given to the right indivi dual at the right 
time. Among individuals with dementia, targeting of 
the appropriate medication to each patient will depend 
on the timely identification and assessment of pain. 
Findings from three studies support the value of edu‑
cational training for nursing and care staff in improving 
pain assessment and analgesic‑ prescribing practice.45–47

Pain assessment in dementia 
Valid and accurate measurement of pain is a major pre‑
requisite for a successful trial of pain treatment and to 
assess the potential adverse effects of analgesic medica‑
tions. Newly developed instruments to measure pain are 
often derivatives of existing rating tools that encompass 
different aspects of pain behaviour and intensity; loca‑
tion and duration of pain; observation of pain in rest or 
during movement; and self‑report of pain where pos‑
sible. Accurate assessment of pain, therefore, depends 
on the patient’s memory, expectation of improvement, 
and capacity for self‑report.48,49 Patients with moder‑
ate dementia seem able to use some of the available 
self‑reporting instruments;50 however, owing to various 
factors (including communication difficulties), under‑
diagnosis of pain in older adults with dementia, espe‑
cially in those in the advanced stages of dementia, is a 
particular risk.51,52

Pain is often chronic and unrecognized by the person 
experiencing it, and may be only one of many simulta‑
neously discomforting conditions. In recognition of 
these complicating factors, the American Geriatric 
Society (AGS) convened a series of three complementary 
panels of physicians to focus on persistent pain in older 
adults, the pharmacological management of persistent 
pain, and the management of chronic pain. The reports 
from the panels highlighted the variability and complex‑
ity of pain diagnosis, physical disabilities and analgesic 
use in people with dementia,41,53,54 and recommended 

a comprehensive, disease‑specific assessment of each 
patient’s typical pain behaviour using a validated pain 
assessment tool as a prerequisite to determine the 
ap propriate treatment for each individual.

Over the past 30 years, more than 35 pain assessment 
instruments for older people with dementia have been 
developed, tested, and reviewed in the literature.55–59 
Most of these instruments were developed on the basis 
of the assumption that a patient communicates acute 
or chronic pain through changes in facial expression, 
vocaliza tion and body movements.54 One study sug‑
gested that the primary function of pain behaviour is 
to enlist the aid of others.60 The Facial Action Coding 
System (FACS) has long been used to document and 
analyse pain behaviour in adults in the form of facial 
actions recorded by use of video recording and photo‑
graphy.60–62 FACS analysis showed that facial responses 
to noxious stimulation were significantly increased in 
patients with dementia compared with healthy controls, 
and that the increase in facial responses directly corre‑
lated with increased intensity of pain.63 The assessment 
of facial expressions associated with pain, therefore, has 
the potential to serve as a valid alternative to self‑report 
rating scales in patients with dementia.

One of the first standardized rating instruments for 
nurse observation of patient pain behaviour was the 
Observational Pain Behaviour Assessment Instrument 
(OPBAI), which encompasses 17 items on a seven‑point 
scale.64 An early validation study emphasized that use 
of the scale required an observer to judge whether the 
behaviour was related to pain or was a response to factors 
other than pain. Furthermore, discrepancies between 
observer and patient ratings of pain were found to be 
greater when rating chronic pain than when rating acute 
pain. Since the development of the FACS in 1978 and the 
OPBAI in 1983, clinicians and researchers have made 
substantial efforts towards improving detection of pain 
in people with dementia. Currently, there are four types 
of pain assessment for use in people with dementia at 
all stages of the condition: self‑report, observational, 
caregiver rating, and interactive (Box 1, Supplemen‑
tary Table 1 online). Of the 35 assessment tools in exis‑
tence, only those with the best‑reported psychometric 
properti es and clinical utility are discussed below.

Self-report assessment
Self‑report is the most appropriate assessment tool for 
the early stages of dementia when pain can still be recog‑
nized and verbalized by the patient.65 Self‑assessment 
relies on rating of pain in the present or retrospectively, 
such as with the eight‑point Present Pain Intensity scale, 
which shows reasonable reliability and validity to detect 
pain in people with dementia (Supplementary Table 1 
online).59 Several other scales have been examined in 
people with dementia, including verbal rating scales, 
numerical rating scales and faces scales;50 however, 
further work is needed to formally validate the utility 
of these instruments. The self‑report approach is less 
reliable, and often less applicable, for patients in the 
advanced stages of dementia.66
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Caregiver rating assessment
Tools to enable assessment of pain by the caregiver 
have also been applied and used in research to evalu‑
ate approaches to management and treatment of pain 
in people with dementia. Informant‑based ratings are 
significantly more accurate if the caregiver is in at least 
daily contact with the person with dementia.67 Caregiver 
rating scales include the 24‑item Pain Assessment for the 
Dementing Elderly, the 22‑item Pain Assessment in Non‑
Communicative Elderly Scale, and the six‑item Abbey 
Pain Scale (Box 1). The utility of these tools relies on 
caregiver identification of pain‑related behaviours such as 
facial expressions, verbalizations, body movements, and 
changes in activity patterns or routines.55,67–70 Initial valid‑
ity testing in small patient sample groups showed promis‑
ing outcomes (Supplementary Table 1 online), although 
testing in large patient samples is required. The time 
required for staff training in the use of  caregiver‑based 
pain‑rating tools is an important additional consideration 
that should be addressed in future studies.

Observational assessment
Observational tools to assess pain include the Discomfort 
Scale for Dementia of Alzheimer Type (DS‑DAT), the 
Checklist of Nonverbal Pain Indicators (CNPI), the Pain 
Assessment in Advanced Dementia, the DOLOPLUS‑2, 
the Pain Assessment Checklist for Seniors with Limited 
Ability to Communicate, the Non‑Communicative 
Patient’s Pain Assessment Instrument, and the Elderly 
Caring Assessment 2 (EPCA‑2). Many of these tools were 
developed on the basis of recommendations from the 
AGS panels and focus on observation of patient behav‑
iour, including their ability to perform specific daily tasks 
and activities. Of these observational pain assessment 
tools, some show good reliability, whereas others require 
further evaluation (Supplementary Table 1 online). 

Although some observational instruments demon strated 
potential for detecting pain in nonverbal older adults 
with dementia, none showed sufficient practical utility 
as a tool to inform the physician as to the optimal timing 
of pain treatment.71 Owing to the intensive observation 
required with a number of the instruments, such as with 
the DS‑DAT and EPCA‑2 scales, these tools may hold 
more potential in research than as routine tests in the 
clinical setting.

The Mobilization‑Observation‑Behaviour‑Intensity‑
Dementia Pain Scale (MOBID‑2) was developed in 2007 
and seems to be more robust than previous observation 
instruments. Ratings on this scale are made on the basis 
of pain behaviour following the performance of a series of  
prescribed physical movements. This instrument adds 
new perspectives relating to the location of pain and 
the interpretation of pain intensity from observed pain 
behaviours. Studies indicate high to excellent aspects of 
reliability and validity of this assessment scale, including 
feasibility in clinical practice.72–75

Interactive assessment
In response to the various methodological limitations, an 
interactive method entitled the Assessment of Discomfort 
in Dementia (ADD) protocol was developed to identify, 
and thus enable the management of, challenging behav‑
iours.76,77 In addition to identifying pain, the ADD is a 
nurse‑administered intervention that includes a physical 
and affective needs assessment, a review of the patient’s 
history, and the administration of analgesic medica‑
tion.76 The ADD intervention is based on the assump‑
tion that psychiatric behaviours associated with dementia 
are manifestations of unmet needs.78 The value of this 
approach as a clinical intervention protocol for the 
assessment and management of unmet needs in people 
with late‑stage dementia has been demonstrated.79

Recommendations for pain assessment
A number of promising pain assessment tools are avail‑
able, but the majority of these require validation in 
people with dementia. Nonetheless, evidence is emerging 
that several assessment approaches, including MOBID‑2, 
enable the effective identification of pain and pain‑
related behaviour in this patient group. Furthermore, 
these instruments are sensitive for detecting changes 
in pain intensity during treatment studies. One should 
note, however, that agreement between different types 
of assessment instrument is limited, and some of the 
tools are yet to be validated in English‑speaking popula‑
tions.57 Evidence to support the value of cerebro spinal 
fluid biomarkers for pain is growing; these markers 
may enable better identification of pain with improved 
accuracy of diagnosis, particularly for pain that arises as 
a result of inflammation.80 Biomarkers such as neuro‑
peptides, which can be linked to nociceptive activity, 
may be a promising approach to identify patients who 
are experienc ing pain, although these biomarkers would 
need to be validated using pain assessment tools.81 The 
potential role of biomarkers for detecting pain is an 
important agenda for future research.

Box 1 | Examples of tools to assess pain in patients with dementia

Self-report
 ■ Present Pain Intensity (PPI) scale, report of pain experienced now versus  

last week59,71,94

Caregiver or informant rating
 ■ Pain Assessment for the Dementing Elderly (PADE) and global staff rating70

 ■ Pain Assessment Instrument in Noncommunicative Elderly persons (PAINE)69

 ■ Abbey Pain Scale95

Observational rating
 ■ Discomfort Scale for Dementia of Alzheimer‘s Type (DS‑DAT)96

 ■ Checklist of Nonverbal Pain Indicators (CNPI)97

 ■ Pain Assessment in Advanced Dementia (PAINAD)98

 ■ Elderly Caring Assessment 2 (EPCA‑2)99

 ■ DOLOPLUS‑2100,101

 ■ Non‑communicative Patient’s Pain Assessment Instrument (NOPPAIN)102

 ■ Mobilization‑Observation‑Behaviour‑Intensity‑Dementia (MOBID‑2) Pain 
Scale72,73

 ■ Pain Assessment Checklist for Seniors with Limited Ability to Communicate 
(PACSLAC)103

 ■ Dutch‑translated Pain Assessment Checklist for Seniors with Limited Ability  
to Communicate (PACSLAC‑D)12

Interactive rating scale
 ■ Assessment of Discomfort in Dementia (ADD) Protocol85
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In clinical practice, identification and monitoring 
of pain is the most critical concern; thus, the use of at 
least two different assessment approaches (for example 
MOBID‑2 and the assessment component of the ADD 
protocol) is suggested. Treatment for pain is suggested 
if assessment using either of the two instruments indi‑
cates that the patient is in substantial pain. To maintain 
consistency, this two‑assessment approach could then be 
used to monitor the patient for any benefits following 
treatment. In research settings, accurate measurement of 
pain (rather than identification of pain) may be of greater 
concern than in the clinic, as these measurements reflect 
the integrity of outcomes. In this setting, therefore, pain 
should be identified by use of at least two independent 
instruments to ensure a robust diagnosis of pain.

Pharmacological treatment of pain
Nine fully randomized prospective treatment studies 
with a comparator group, or open studies with more than 
10 participants, have evaluated the efficacy of analgesia 
in people with dementia (Supplementary Table 2 online). 
These studies used standardized outcome measurements 
and follow‑up procedures to assess outcomes follow ing 
each treatment regimen, specifically in patients with 
cognitive impairment.

Parallel-group randomized controlled trials
Kovach et al.79 reported results from a 4‑week double‑
blind RCT involving 114 participants with moderate 
to severe dementia (Mini‑Mental State Examination 
[MMSE] score <26, specific types of dementia not 
reported) and behavioural symptoms, recruited from 
14 nursing homes. Patients were randomly assigned 
to either a nurse‑led stepped‑treatment programme 
(Serial Trial Intervention [STI]) or a control pro‑
gramme of usual care. Following assessment of physi‑
cal and affective factors, patients in the STI group 
initially received non pharmacological ‘comfort’ treat‑
ments based on principles of person‑centred care. If 
symptoms did not improve by at least 50%, the patient 
received as‑required prescription of an analgesic. If there 
was still less than 50% improvement in symptoms, the 
patient then attended a specialist consultation, where 
an antipsychotic medication might be prescribed. 
Ratings according to the DS‑DAT were made on the 
basis of vocalization, breathing, facial expressions and 
body movement over a period of 5 min, as observed 
by research assistants who were blinded to treatment. 
Compared with patients in the control treatment arm, 
the intervention group had significantly reduced levels 
of discomfort (DS‑DAT, F = 9.64, P <0.01). Patients in 
the STI group also had improved behavioural symp‑
toms on the nurse‑ administered Visual Analogue Scale 
(F = 0.70, P = 0.50), but not on the Behavioral Pathology 
in Alzheimer Disease Rating Scale, when compared with 
controls. The treatment group received more specialist 
consultation sessions and analgesic prescriptions than 
did the control group (46% versus 3%). 

In a small placebo‑controlled, double‑blinded 
cross over study, Manfredi82 and colleagues evaluated 

treatment with opioid analgesics in 25 people with severe 
dementia (MMSE score <21) and agitation who lived in 
one residential home. The participants had all previously 
received antipsychotic medications with unsatisfactory 
outcomes with regard to agitation. Each patient entered 
a 4‑week placebo phase followed by a 4‑week treatment 
phase to avoid confounding effects from opioid with‑
drawal. Notably, this approach precluded the pos sibility 
of a randomized order of treatments. Medication was 
administered as 10 mg of oral oxycodone twice a day, 
or 20 mg morphine once a day for participants who 
were unable to swallow pills. Analysis of agitation using 
the Cohen‑Mansfield Agitation Inventory (CMAI) 
showed no significant difference between the placebo 
and treatment phases. Although participants showed 
a small improvement of 5 points on the CMAI during 
the placebo phase, only a further 1‑point improvement 
was observed during the period of opioid treatment. 
The authors reported a statistically significant reduc‑
tion in agitation at the end of the opioid treatment phase 
in a subgroup analysis of 13 patients over 85 years old, 
although there was a similar 5‑point improvement on the  
CMAI score during the placebo phase in those under  
the age of 85 years. There was no difference in sedation 
or use of as‑required antipsychotic medication between 
the two phases of the study.

Husebo and colleagues37 performed a cluster RCT to 
evaluate a stepwise protocol for the treatment of pain in 
352 people with moderate to severe dementia and signifi‑
cant behavioural symptoms. Patients in 60 clusters from 
18 Norwegian nursing homes were randomly assigned 
to receive either usual treatment (control group) or an 
8‑week stepwise protocol of analgesic administration, 
with medication choice depending on prior treatment 
and assessment of pain. 111 participants (63%) received 
step‑one treatment with paracetamol, with nine (5%) 
receiving an increased dose of an existing prescription. 
2% of the patients received step‑two treatment (oral 
morphine to a maximum of 20 mg/day), 18% received 
step‑three treatment (buprenophine transdermal patch, 
maximum dose of 10 μg/day), and 4% received step‑four 
medication (oral pregabalin, maximum dose 300 mg/
day). For the intervention compared with control treat‑
ment, the findings revealed an overall statistically signifi‑
cant improvement in agitation (CMAI median scores 52.8 
versus 46.9), aggression (CNPI scores 26.9 versus 21.0) 
and pain (MOBID‑2 scores 3.5 versus 2.3). Furthermore, 
patients in the intervention group showed significant 
worsening of symptoms during the 4‑week withdrawal 
phase compared with those who received usual care. 
There was no difference in cognition or ability to perform 
activities of daily living between patients in the two 
groups. Unfortunately, as the authors did not perform 
a subanalysis of people receiving the different levels of 
treatment, no conclusions can be drawn re garding the 
efficacy of each of the prescribed treatments.

Crossover randomized controlled trials
Treatment with paracetamol was assessed in a d ouble‑
blind, placebo‑controlled trial that included 25 people 
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with moderate to severe dementia from two nursing 
homes.83 Participants were randomly assigned to a 
control group or to an intervention consisting of para‑
cetamol (3 g/day) for 4 weeks and a 4‑week placebo 
phase. The order of treatment was determined by ran‑
domization, with a 1‑week wash‑out period in between 
treatment arms. Function was assessed using the Func‑
tional Assessment Staging Tool, but no assessment of 
specific dementia diagnoses was made. The authors 
reported significant improvement in activities (measured 
using Dementia Care Mapping) in patients who received 
paracetamol compared with those in the placebo 
group: more patients participated in social inter action, 
media engagement, and work‑like activities. How ever, 
paracetamol treatment was not associated with improve‑
ment in sleep or well‑being. In addition, no improve ment 
was identified in mobility or agitation (as rated using the 
CMAI) in patients receiving the treatment. As no mea‑
sures of pain and discomfort were reported in this study, 
interpretation of these findings with regard to efficacy on 
reducing pain is difficult.

The efficacy of regularly scheduled analgesic treat‑
ment for discomfort in people with moderate to severe 
dementia was evaluated in a 4‑week placebo‑controlled 
crossover study involving 39 patients.84 Participants with 
a painful condition were randomly assigned to receive 
either 650 mg/day paracetamol as needed and a placebo 
administered four times per day, or placebo as needed 
and 650 mg paracetamol four times per day, for 2 weeks. 
Participants on one protocol were switched to the other 
treatment arm after 2 weeks. Regular paracetamol did 
not confer any benefit with respect to discomfort, as 
measured using the DS‑DAT. However, throughout the 
trial only seven patients received the as‑needed medi‑
cation: three received paracetamol during the placebo 
arm and four received placebo during the treatment arm. 
As the dosage of paracetamol used in this experiment 
was low, the medication might have been insufficient to 
address pain in older adults with dementia.

Observational or comparator studies
Cohen‑Mansfield and colleagues performed an open‑
treatment trial to analyse the effectiveness of analgesia in 
121 people with dementia living in nursing homes.67 All 
participants who were considered to be in pain at baseline 
received a pain medication protocol involving an escalat‑
ing dose of paracetamol with oxycodon or oxycontin that 
was given four times per day. The study included three 
comparator groups: people who were in pain at baseline 
and followed the treatment protocol, people who were in 
pain at baseline but whose care givers choose not to follow 
the medication protocol, and people who were not in pain 
and so did not receive any medication.

Participants who received the medication protocol 
had a significant reduction in pain over the period of 
the study compared with the other two groups. All 
participants in the medication arm were considered 
to be pain‑free by the end of the study, but this group 
had a high rate of dropout, as many carergivers chose 
not to follow the protocol because they did not wish to 

prescribe high doses of paracetamol or opiates to their 
patients. Individuals in this scenario were classed in a 
separate comparator group and given a final evalua‑
tion. At the end of the study, 17 patients were receiving 
1,000 mg acetamino phen, 11 were on 650 mg acetamin‑
ophen, five were taking 1,000 mg acetaminophen with 
2.5 mg oxycodone, and one patient each was receiv‑
ing 1,000 mg acetamino phen with 5 mg oxycodone, 
640 mg acetaminophen (liquid), or medication to treat 
cough. Interpretation of this study to determine which 
medication and protocol was superior for the treat‑
ment of pain is limited by a lack of focus on the specific 
treatments received.

The ADD protocol was evaluated in an exploratory 
study of 143 people with dementia who lived in nursing 
homes.85 Participants who were identified as being in 
pain were treated with either a nonpharmacological 
approach or  an analgesic. Use of the ADD protocol was 
triggered when basic‑need interventions had failed and 
when behavioural symptoms were highlighted according 
to assessment using the Minimum Data Set. Step one 
of treatment was assessment using the ADD protocol. 
Step two was an analysis of records showing the patient’s 
history of pain. Step three involved an assessment of 
p erson‑centred care received by the patient, including 
environmental pressures, activities and/or stimulation 
that were experienced during usual care (including 
non pharmacological interventions). Step four involved 
administration of a non‑narcotic analgesic, usually 
paracetamol, and step five was administration of as‑
needed psychotropic medication, as determined by the 
medical professional. In this study, only 37% of people 
who received nonpharmacological interventions showed 
improvement in discomfort rating compared with 83.5% 
of people who received analgesic medication.

Stein and colleagues45 performed a 3‑month RCT 
to evaluate the effectiveness of an educational train‑
ing package for care staff to improve administration of 
analgesic medication and optimize the use of NSAIDs. 
The study involved 147 older nursing home residents. 
Care staff were given training in the benefits and adverse 
effects of NSAIDs, and provided with support to con‑
sider alternative medications. Education of staff using 
the training package resulted in a significant reduction  
in the use of NSAIDs: the time of NSAID use was 
reduced from 7.0 days to 1.9 days in patients treated by 
care staff who received training compared, with a reduc‑
tion from 7.0 days to 6.2 days in the usual‑care group. 
Notably, the reduced use of NSAIDs was not associated 
with wo rsening of pain.

The largest trial of stepped analgesia in people with 
agitation in the context of dementia was a cluster RCT 
in which the researchers reported statistically significant 
reductions in agitation and pain following active analge‑
sic treatment.37 Although the majority of participants 
received only paracetamol, there was no separate analysis 
of people receiving different analgesic regimes, and the 
cluster design of this trial may have created the potential 
for a Hawthorne effect—the tendency to perform better 
when participating in a trial—in the active treatment 
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arm. Results from several open‑label or crossover studies 
that did not require the presence of behavioural or psy‑
chological symptoms as an entry criterion have suggested 
that stepped analgesic treatment decreases pain or dis‑
comfort in people with dementia who experience pain 
at baseline.67 However, these results must be interpreted 
cautiously due to the limitations in the design and size 
of these studies.

Small underpowered trials
Other small, underpowered crossover trials have investi‑
gated paracetamol treatment in patients with demen tia, 
but the findings are difficult to interpret owing to the 
absence of direct measures of pain or discomfort, or  
the use of very low doses of paracetamol. One study had 
the specific aim of optimizing NSAID use in patients 
with dementia; however, in the absence of any studies to 
evaluate the potential benefits of NSAIDS as analgesics 
in people with dementia, interpretation of the findings 
from this study is difficult. In several open‑label trials 
and cluster trials, opioid treatment was administered as 
part of stepped analgesia, but the outcomes associated 
with receipt of this treatment alone were not reported. 
The only trial that directly evaluated the effects of 
opioid treatment for pain was an underpowered cross‑
over study in people with dementia and agitation, in 
which no clear benefits of the treatment were reported.86 
However, in a further small study to evaluate the use 
of paracetamol in eight nursing home residents with 
difficult behaviours, researchers reported decreased 
behavioural symptoms with successful discontinuation 
of psychotropic medication in 63% of participants who 
received analgesic medication.87

Summary
Reports in the literature support the value of stepped 
approaches of analgesia administration to people with 
dementia, both for the treatment of pain and discomfort 
and as an important component of the management of 
behavioural symptoms such as agitation. In agreement 
with guidelines from the AGS panel on pharmacological 
treatments, the evidence supports the use of paracetamol 
as a first‑line treatment approach to pain in dementia.54 
However, there are appreciable gaps in the literature that 
need to be addressed. To date, no large‑scale studies 
have reported the effects of individual analgesics on pain 
behaviour or intensity. Furthermore, no studies have 
investigated analgesic treatment in patients with speci fic 
types of dementia or focused on how to address differ ent 
types of pain or common conditions that lead to pain in 
people with dementia. These are all key omissions, and 
further disease‑specific studies are needed.

The evidence regarding pain treatment in individuals 
with dementia is restricted to findings from studies on 
the use of paracetamol and opioids. Research to investi‑
gate the benefits or adverse events conferred by NSAIDs, 
anticonvulsants, antidepressants and other novel analge‑
sics in these individuals are urgently needed. In addi‑
tion, the effect of analgesia on mood symptoms (such as 
depression and anxiety) has not been robustly evaluated, 

and these effects should be considered when making 
decisions on medication.

Nonpharmacological treatments
Evidence to support the use of nonpharmacological 
approaches for the treatment of pain in dementia is 
limited. Studies on the effect of reflexology have pro‑
vided the most convincing evidence: results from a 
4‑week crossover trial showed a significant reduction in 
pain as measured on the CNPI in 21 people with demen‑
tia who received reflexology compared with those who 
received ‘friendly care’.88 A quasi‑experimental study 
also showed some limited benefit of a 4‑week music 
intervention in 15 people with dementia.89 In addi‑
tion, promising findings have been reported in studies 
that utilized a combination of nonpharmacological 
treatments along with pharmacological treatments 
similar to those described in the stepped‑treatment 
approaches.79,85 Small trials in which chiropractic care, 
Shiatsu therapy, and vitamin D supplementation of diet 
were assessed did not find any improvement in pain fol‑
lowing the intervention.90–92 A study to explore the bene‑
fits of an exercise programme in care home residents 
with dementia is ongoing.93

Conclusions
Pain is a clinically significant problem that must be 
addressed in the treatment of people with dementia; 
how ever, there are important issues that require reso‑
lution before clear guidelines on pain management can 
be formulated. Nursing home patients are at high risk 
of polypharmacy and associated adverse effects of such 
treatments. Management of pain should be guided by 
the best‑available evidence on methods to effectively 
identify pain behaviours, with initial treatment com‑
prising nonpharmacological approaches and, if neces‑
sary, administration of the least harmful pain medication 
at the appropriate dosage. Despite biological evidence 
to suggest that pain perception is reduced in people 
with dementia, pain is frequent in these indivi duals 
and can be measured by specifically developed and 
validated assessment tools. A key priority for future 
research is the develop ment of simple, practical tools  
to detect and monitor pain in clinical and care settings. 
To ensure accuracy, the use of more than one instrument 
for identification of pain is recommended. The value of 
bio markers of pain, particularly those related to inflam‑
mation, should be considered, as these markers could 
enhance the accuracy of pain assessment.

The first step towards improved pain management 
is the appropriate use of pain assessment instruments 
to identify and monitor pain and response to interven‑
tions. Clear evidence supports the value of paracetamol 
as a stand‑alone treatment or as part of a stepped‑care 
approach for the treatment of pain, discomfort and 
related distress. By contrast, limited evidence is available 
regarding the value of opioid analgesics; these medica‑
tions should probably be reserved for the treatment of 
severe refractory pain. One large RCT, supported by 
cohort and comparator studies, suggested that stepped 
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analgesia may be a viable pharmacological treatment 
approach for people with dementia who experi ence 
clini cally substantial agitation. The study also showed 
that paracetamol is a safer alternative medication  
to atypical antipsychotics. Large RCTs and studies to 
examine the impact of NSAIDs and other non‑opioid 
pharmacological treatments are a priority to provide a 
better understanding of the benefits and harms of dif‑
ferent treatment options. Further investigation to clarify 
the altered biology of pain in people with AD and to 
other dementias is also needed.

Review criteria

Articles selected for inclusion in this Review were searched 
for using PubMed, MEDLINE, EMBASE, and The Cochrane 
Library. Full details of the search terms used are provided 
in Supplementary Box 1 online. Studies included in the 
Review were fully randomized, prospective treatment 
studies, longitudinal treatment studies with a comparator 
group, or open studies with more than 10 participants, in 
which standardized outcome measures were used with 
follow‑up procedures. Included and excluded studies are 
summarized in Supplementary Table 2 online.
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