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Introduction
The incidence of neurodegenerative diseases is going to rise in correspondence to life 

span increasing [1]. In turn, with an increasingly aging population moving forward, there 
will be an expanding number of people who will suffer from pain as well as from conditions 
that entail symptoms of dementia [2]. Over the past number of years, palliative care has 
become further involved in the management of people with neurodegenerative conditions 
[3]. The most common neurodegenerative diseases generally occur later in life and are 
largely accompanied by increasing motor and cognitive deficiencies [1]. These impairments 
are managed in conditions such as Alzheimer’s Disease (AD) and Other Dementia-Related 
Diseases (ODRDs), Parkinson’s Disease (PD) and illnesses related to PD, Motor Neuron 
Disease (MND), Huntington’s Disease (HD), Spinocerebellar Ataxia (SCA), Multiple Sclerosis 
(MS), Spinal Muscular Atrophy (SMA) and other neurodegenerative diseases. Dementia 
accounts for one of the foremost health concerns in elderly individuals with ongoing decline 
in cognition, activities of daily living and behavior, that all together may lead to disability [4]. 
Globally, approximately 40 million people over the age of 65 suffer from dementia, and 70% 
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Abstract 

Dementia is a core symptom in Alzheimer’s Disease (AD) and Other Dementia Related Diseases (ODRDs). 
It accounts for one of the foremost health concerns in elderly individuals with ongoing decline in 
cognition, activities of daily living and behavior. In addition, what is commonly not accounted for as a 
primary symptom in AD and ODRDs is pain. Unfortunately, Chronic Pain (CP) is most often overlooked 
and therefore underdiagnosed due to insufficient knowledge around the CP neuroscientific mechanisms 
in AD and ODRDs. In turn, a thorough biopsychosocial assessment of pain in this population group does 
most often not occur and therefore, as a consequence, necessary pain management is not implemented. 
There is still insufficient tools or a battery of instruments that are fully reliable and valid to you use 
when assessing pain in AD and ODRDs for both communicative and non-communicative individuals. 
Furthermore, the instruments that do exist, are not validated for use in a sufficient number of global settings. 
Interdisciplinary pain management programs still need to be further advocated for when managing CP in 
patients with AD and ODRDs. Both pharmacological, interventional, and non-pharmacological treatment 
modalities to manage pain is most often necessary to target all the pain pathophysiological mechanisms 
that produce an individual’s pain experience. Thus, a multitude of treatments should be used to focus 
on the impact that CP has on the lives of people living with AD and ODRDs. Of utmost importance is 
maintaining a patient-centered individualized treatment approach. This review aims to reveal what is 
currently in practice in terms of assessing and managing pain in AD and ODRDs, and the current gaps 
that are still in place, that require further rigid research to translate into stronger evidence based-clinical 
practice.

Keywords: Chronic Pain (CP); Alzheimer’s Disease (AD); Other Dementia Related Diseases (ODRDs); 
Pain assessment; Interdisciplinary pain management; Biopsychosocial framework
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of these individuals are affected by AD [4]. The United States (US) 
has the second largest population of people with dementia, being 
approximately 4 million [5]. The symptom of pain is a frequent 
complaint by many patients who experience these and other 
neurodegenerative diseases.

The prevalence of pain in adults over 65 years of age in the US is 
variable, however there are reports suggesting the rates of pain in 
geriatric populations are around 21% (4 million people); notably, 
not all these individuals have AD or ODRDs [5]. Importantly, the 
majority of this pain is classified as persistent pain/Chronic Pain 
(CP) [5]. In the last approximately 10 years, pain and dementia 
has drawn in surmountable interest, because of the notion that 
pain is not picked up by clinicians and therefore undertreated in 
patients with dementia [6,7]. For clarification, dementia is not a 
specific, but rather a general umbrella term for decline in mental 
and other symptoms caused by pathologies impacting upon the 
brain [8,9]. AD is known to be the most common cause of dementia, 
affecting at least 27 million people worldwide, which accounts for 
60-70% of global dementia cases [4,5]. In addition, notably, there 
are many types of dementia that exist [3,4]. There are an estimated 
35 million people globally with dementia of whom approximately 
50% experience frequent pain [10]. For the purposes of this review, 
the focus is directed towards AD and ODRDs. Individuals with AD 
and ODRDs, as well as those with the other diseases mentioned 
above, who experience pain, appear to not receive the necessary 
assessment and treatment of pain across a broad range of clinical 
environments [11]. Consequently, precise treatment protocols for 
the various conditions often don’t consider pain as a core symptom, 
and therefore the management of pain is commonly left solely in 
the discretion of the individual clinicians [1,3].

Pain is a complex perceptual and subjective experience that 
contains sensory, emotional/psychological and cognitive elements 
[12]. Neuropathological changes that occur in AD and ODRDs, are 
understood to be responsible for modifications in pain perception 
[13]. Pain is considered by many as one of the most incapacitating 
symptoms that patients with AD and ODRDs may experience. 
However, there appears to be a general lack of attention towards 
the pain management component when intervening with these 
individuals. The above may be the result of treating practitioners 
most often focusing on what is commonly understood to be the 
specific core illness symptoms [1]. Achterberg et al. [11] assert 
that patients with dementia appear to feel the intensity of pain and 
affective component of pain differently to individuals with intact 
cognitive functional abilities [11]. Furthermore, their decline in 
communicative abilities makes it even more difficult for clinicians 
to notice pain and thus fully assess and treat potential pain in these 
patients. However, an integrated care approach towards a large 
number of patients experiencing neurodegenerative conditions 
should involve vigorous efforts to assess and treat pain whenever 
necessary [3]. As with any patient with CP, the establishment of a 
comprehensive treatment plan is integral, and in the population 
of AD and ODRDs, specifically, an interdisciplinary approach is 
vital the development of a multimodal pain management plan 

[14]. A strong interdisciplinary style should include a thorough 
assessment, managing polypharmacy and pharmacotherapy, 
psychological evaluation and care, physical rehabilitation and 
other interventional procedures [15]. The team should always 
include the individual with dementia, their family, caregivers, and 
different members of the clinical team. This should ensure that a 
patient-centered approach is embraced, and includes the values, 
preferences and needs of the person with dementia [16].

The International Association for the Study of Pain (IASP 
2020) definition of pain is: “An unpleasant sensory and emotional 
experience associated with, or resembling that associated with, 
actual or potential tissue damage”[17]. Importantly, whilst paying 
reference to the above definition of pain, pain is commonly 
expressed through various behavioral patterns such as agitation or 
withdrawal and not only through the means of verbal communication 
means. Pain is considered one of the most significant causes of 
Behavioral And Psychological Symptoms Of Dementia (BPSD) [18]. 
However, unfortunately, these behaviors in patients with AD or 
ODRDs, are often mistakenly perceived as psychiatric symptoms 
[11]. BPSD can be a consequence of pain most commonly in the 
form of agitation or aggression, which adds to stress levels of 
both patients and caregivers [11]. The underlying source of the 
pain in these disorders is often inconsistent though, and thus 
understanding the neuroscientific mechanisms underpinning the 
pain experience in patients with these conditions, is crucial to treat 
the symptoms effectively. Based on previous and current research, 
up until this point, as with the majority of CP conditions, the full 
determinants around the pathophysiological mechanisms of pain in 
neurodegenerative pathologies is still inconclusive [1].

Based on the outline above, the following review will 
particularly focus on pain in dementia-type disorders (referred 
to as ODRDs and AD). The evidence, as will be supported through 
the proceeding review, supports a high incidence of pain in AD 
and ODRDs. This highlights the need for neurologists and other 
healthcare clinicians working with patients diagnosed with AD and 
ODRDs, to become fully involved in managing their patients’ pain 
appropriately. This includes understanding CP pathophysiological 
mechanisms and making use of the correct biopsychosocial 
assessment/s tools and instruments to use when examining 
patients in their entirety (biological/physiological and anatomical, 
psychological/affective, and social components to their being). 
The assessment of pain is central to improving quality of life and 
even to reduce the risk of death in individuals with dementia [18]. 
The review will firstly provide an extremely diluted explanation 
around CP neuroscientific mechanisms at play with a navigation 
pointing towards pathophysiological mechanisms underlying 
pain in AD and ODRDs. Proceeding this short overview of CP 
physiological processes, the core focus of this review will then be 
executed; patient-centered biopsychosocial assessment of a patient 
with AD or ODRDs. Following the above, a very brief outline of 
management targeting the multifaceted mechanisms contributing 
to the experiences of CP in patients with AD or ODRDs, will then be 
succinctly described.
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Pathophysiological mechanisms underlying pain in ad 
and dementias

The nociceptive flexion reflex as well as brain activity as a 
consequence of noxiously painful stimulation in research studies, 
have been found to be amplified in patients suffering from 
dementia [19,20]. Neuroimaging and neuropathological studies 
have both indicated interconnected brain regions that are crucial 
in the mediation of pain processing [21-30]. Kunz et al. [31] assert 
that there is surmountable evidence that dementia modifies the 
processing of pain [31]. Investigations into whether this alteration 
in pain processing the result of general cognitive decline is or 
rather due to specific entities relating to cognitive functioning [31]. 
The research concluded that there is a close relationship between 
executive functioning and pain receptiveness; neurodegeneration 
in the prefrontal cortexes does not only contribute to decreased 
executive functioning in patients with dementia but also to 
a reduction in pain inhibition thus making the patient more 
susceptible to pain perception [31]. The following section merely 
provides a context around CP mechanisms in general, specifically 
looking at the brain. This following brief outline is intended to assist 
with a simplified understanding of some of the pathophysiological 
mechanisms at play in patients who have AD and ODRDs 
experiencing CP. Although extremely simplified, Achterberg et al, 
alongside surmountable other researchers [11,28], have made 
note of two neuronal networks that are suggested to be most vital 
in the above pain processing system. Interested readers may want 
to consult the surmountable amounts of literature that dissects 
neurophysiological pain mechanisms in greater details.

The neuropathological changes that generally take place in AD 
selectively impact crucial areas concerning the medial pathway 
of pain [12]. The medial pain system, the most complex, is made 
up of the amygdala, medial thalamus, hippocampus, Anterior 

Cingulate Cortex (ACC) and prefrontal cortex [8,22]. This system 
includes the spinothalamic tracts, the spinoreticular tract and the 
spinomesencephalic tract [32]. This pathway is responsible for the 
cognitive-evaluative and motivational-affective dimensions of pain, 
as well as memory related to pain experiences [8,22]. Furthermore, 
autonomic-neuroendocrine facets are also facilitated by the medial 
system [11]. The more primitive sensory-discriminative aspects of 
pain (intensity, localization and quality of pain) are facilitated by 
the lateral pain system, which is suggested to be simpler than the 
medial pain system [8,22]. This system is made of, including others, 
the primary somatosensory areas (S1) and the lateral thalamic 
nuclei [11]. Like the medial system, the lateral system transmits 
messages regarding sensory-discriminative information through 
the spinothalamic tracts, however to the lateral thalamic nuclei 
[32]. From here, the most critical projections are suggested to be to 
the S1, insula and parietal operculum [32].

The integrity underlying the structure of the lateral pain system, 
regulates whether the pain threshold will be normal, in addition to 
the individual being able to identify qualities of the pain experience 
such as location of the pain, pain intensity and type of pain [33,34]. 
It is important to note, that these systems within the lateral pain 
system and the structures that the lateral pain system project to 
are typically protected in individuals with AD [35], in contrast to 
the structures and projections in the medial pain system. Therefore, 
it is suggested that pain perception, intensity and pain threshold 
are generally not affected in patients with AD [35]. Recently, a third 
pathway has been suggested that governs other crucial aspects 
of pain; the limbic pain system which controls the behavioral and 
affective aspects of pain [30,36]. Agitated behavior as a consequence 
of pain, as mentioned previously, may be a result of this third 
system being stimulated [36]. Table 1 effectively summarizes the 
important cortical regions and their function with respect to CP 
perception [32].

Table 1: Key cortical and brainstem structures and their roles in pain perception.

Structure Pain System Function or Dimension

LC Medical Descending inhibitory

PAG Medical Descending inhibitory

Lateral and VP thalamus Lateral Intensity / threshold

Primary parietal cortex (S1) Lateral Intensity / threshold

Secondary parietal cortex (S2), operculum Medical Intensity / cognitive evaluative

Hypothalamusa Medical Autonomic responses and withdrawal

Insula Medical Affective-motivational

Amygdala and hippocampus Medical Pain memory

Anterior cingulate cortex Medical Cognitive-evaluative / affective-motivational

LC- Locus Coeruleus; PAG- Periaqueductal Grey; a-Mammillary bodies and paraventricular nuclei

Last but not least, autonomic responses as a result of pain may 
range from external signs such as pallor, perspiration, piloerection 
etc. to cardiovascular signs such as changes in heart rate or blood 
pressure to gastroenterological effects and/or urinary alterations 
[32]. These changes are largely navigated by the Periaqueductal 

Grey (PAG) [37], but most of all as a result of the function of the 
hypothalamus, which plays a large role in uncomfortable behaviors 
and autonomic and neuroendocrine consequences contributing 
to an individual’s pain perception [32]. The Tuberomammillary 
Nuclei (TN) (the only histaminergic nuclei in the brain) and 
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the Paraventricular Nuclei (PN), are both nuclei housed within 
the connections between the hypothalamus, pontine reticular 
formation, prefrontal cortex, amygdala and hippocampus [37]. 
Normally, both the TN and PN produce various peptides that 
create an antinociceptive effect, however their function is changed 
in older individuals and in AD. Thus, this may further explain an 
increased pain response in individuals with AD [22,38]. It is still 
not fully clear which exact neuropathological changes are at play 
causing alterations in the perception of CP in patients with AD and 
ODRDs [6,11].

Even more so, there are many more answers still to be solidly 
identified in scientific literature around the potentially different 
mechanisms at play between AD, ODRDs and the different types 
of dementia (a detailed description regarding of types of dementia 
are not provided here, as this is not within the scope of this 
current review) [39]. What is known though, is that dementia is 
characterized by atrophy of cortical tissue, with various subtypes of 
dementia revealing different patterns of neurodegeneration [3,23]. 
However, with reference to the above, for some time there has still 
been much questioning around the perception of pain in patients 
with AD and possible disease related alterations to the Central 
Nervous System (CNS) transmission and processing of nociceptive 
input [40]. In a review by Lawn et al. [41], evidence is gathered 
explaining that pain processing is distorted in patients with AD and 
PD [41]. Cole et al. [19] directly looked at the above by means of 
psychophysical and fMRI measures [19]. Unlike what was described 
earlier on in this section with respect to the structures in the lateral 
pain system being maintained and therefore reducing the pain 
experience in individuals with AD, implementation of a noxious 
stimulus in the study by Cole et al. [19], revealed a mutual network 
of cortical activity in both the AD and control groups. Compared 
with the control group, the AD patients revealed heightened 
amplitude and duration of pain-related action in sensory, cognitive 
and affective processing cortical areas correlating to prolonged 
attention to the noxious stimulus [19]. Specifically, the prefrontal 
cortex is a key brain region involved in descending inhibition of 
pain and has been proven to show changes in activity in response to 
noxious stimuli in patients with AD [6,19]. In particular, in a study by 
Bunk et al. [6], it was found that there appears to be an association 
between a loss of grey matter in the medial orbitofrontal cortex 
(mOFC) and ACC, in addition to structural alterations in the white 
matter tracts connecting these prefrontal areas, with problems in 
the endogenous pain inhibitory system functioning in subjects who 
were cognitively compromised [6].

Thus, the idea that neurodegeneration in AD and ODRDs, in 
prefrontal areas, as well as in the descending pain modulatory 
system, might affect the processing of pain in these patients [6]. In 
turn, altered pain responses in patients with AD and ODRDs should 
be emphasized, as a consequence of the above [6], in addition 
to other sources. Therefore, of key note, pain perception and 
processing are not reduced in AD [19]. This once again emphasizes 
the amplified need for pain management in this population group 
[19]. However, it must be noted that depending on the progression 
and stage of the disease, the psychophysical results may differ due 

to the advancement of cognitive impairments. A thorough meta-
analytical review has managed to identify numerous key biomarkers 
that are present in the Cerebrospinal Fluid (CSF) in patients with 
AD [10]. This identification of these core biomarkers in patients 
with AD show significant usefulness in clinical work, based on 
their capability to decrease misclassification levels when equated 
to the solitary application of clinical and/or neuropsychological 
evaluations of patients with potential AD [10,42]. Furthermore, 
this research revealed that the main biomarkers in CSF are ideal 
for differentiating patients with AD from patients who are healthy 
[10]. However, of importance, CSF biomarkers do not allow for the 
distinguishing between patients with AD and ODRDs [10], but more 
recent revised criteria for AD diagnosis includes CSF biomarkers 
in addition to neuroimaging biomarkers [43] as well as other 
critical biopsychosocial assessment criteria. Thus, the above once 
again indicates the necessity to implement a complex multifaceted 
and individualized assessment of all patients presenting with 
dementia-like symptoms to confirm accurate diagnostics. To 
add, based on the importance of this review, clinicians need to 
understand that these patients experience pain because of their 
complex pathophysiology, as described above. However, ignoring 
the key elements underlying psychosocial contributors towards 
the pain experience, would be detrimental to gaining a full picture 
into these patients’ pain perceptions and thus would not allow for 
thorough interdisciplinary pain management [44-48].

In a review by Cao et al. [49], they add to some of the 
pathological mechanisms underlying the link between AD, 
specifically, and CP. A dysfunction between the Locus Coeruleus 
(LC) and the Norepinephrine System (NE) may catalyze microglia 
activation, known to be triggered in patients with CP [46-48], 
may be the link between CP and AD [49]. Although CP induced 
LC-NE dysfunction may exacerbate AD pathogenesis via the pro-
inflammatory immune system microglia, the pattern of the LC-
NA dysregulation in the patient with AD, as a comorbidity, is still 
not perfectly clear [49]. The key question is whether CP produces 
neuronal loss in the LC is still under much investigation, but it 
is certainly likely[50-55]. To summarize, the above section has 
provided an extremely diluted review of CP neuroscientific pain 
mechanisms, in general, however has attempted to paint a broad 
picture suggesting some of the complexities underlying the pain 
experience. Furthermore, a microscopic outline of only some 
of the multitude of neurophysiological and other mechanistic 
intricacies surrounding AD and ODRDs, with a focus on pain in 
these conditions has been provided. Figure 1, although not an 
all-inclusive figure as it excludes psychosocial elements at play in 
the development of the pain experience in these patients, further 
clarifies the overall challenges faced when treating pain in patients 
with symptoms of dementia. Therefore, paying attention to the 
above, with a specific focus on patients with dementia presenting 
in all neurodegenerative disease forms including AD, needs to be 
embraced. Therefore, the importance surrounding a thorough 
patient-centered pain assessment approach, as will be further 
discussed in the next section, and in turn an interprofessional pain 
management regimen, cannot be emphasized enough.
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Figure 1: Challenges facing clinicians working with pain in patients with dementia [11].

Assessment of Alzheimer’s disease and other dementia-
related diseases

If pain is undertreated in the elderly, specifically in those with 
AD or ODRDs, it is largely due to derisory assessments, primarily 
relating to the presence of pain, but in addition the repercussions 
resulting from pain [32]. A full assessment should include a dive 
into all biopsychosocial factors impacting upon an individual’s 
pain experience. Therefore, an assessment should ideally include 
the patient at hand as well as family and caregivers to assist in 
supporting information when the patient with AD or ODRDs is 
unable to provide as such. At the very least, the following should 
be included in an assessment of a patient with AD or ODRDs 
experiencing pain: It is recommended that full and thorough 
narrative history taking of the patient’s pain is included. Starting 
with an all-inclusive narrative interview also allows the clinician 
to start building a strong therapeutic alliance with the patient 
[56-63]. Importantly, potential red flags should be ruled out as 
contributing to the individual’s pain [32]. A general and then 
neurological physical examination is necessary [32]. Pain intensity 
as well as location and pain interference measures should also be 
implemented. This should include functional, emotional and social 
consequences [32]. In addition autonomic repercussions should 
also be assessed [32], and in turn addressed.

The notion that pain may not be a highlighted symptom in 
patients with AD and ODRDs, is founded mainly on studies that 
have focused on non-verbal suggestions of pain, given that there 
is a general decrease in verbal communication associated with 
dementia and thus valid and reliable self-report measures of pain is 
difficult. Although debatable, it appears that experimental research 
has revealed that pain processing is not reduced in patients with 
ODRD’s and AD but rather increased [6]. Therefore, it is argued 
that pain in patients with dementia should be frequently assessed 
and accompanied by using tests that examine cognitive function, 
specifically examination of executive function [31]. Various 
cognitive entities such as memory, attention and executive function 

have been probed in order to try explain these changes in pain 
responses [1]. Tomasso et al. [1] highlight the need for greater 
use of quantitative assessment tools to examine the symptoms of 
pain in these neurodegenerative disorders [1], including AD and 
ODRDs. Researchers have thus developed pain instruments with 
varying degrees of intricacy that assess the different facets that 
make up the pain experience. As in previous research [19,20,64], 
the research by Bunk et al. [6] was unable to show differences in 
subjective responses to pain derived by physical pressure, between 
cognitively healthy and cognitively challenged individuals [6]. 
This was despite using a less complicated pain rating scale [6]. In 
addition, they could not show a statistically significant difference 
between groups in Conditioned Pain Modulation (CPM), when pain 
responses were evaluated by self-report measures [6].

As noted, CP is a complex perception and experience containing 
numerous factors, and therefore quantifying or measuring pain in 
an objective manner is an extremely difficult job [32]. Based on 
assessing pain through a biopsychosocial framework, specifically 
in patients with AD and ODRDs, aspects such as intensity, quality, 
location, affective burden, social impact, functional consequences 
and other variables associated with CP, are all challenges to 
adequately assess. Notably, communication and comprehension 
problems that are generally present in patients with AD and 
ODRDs, make the evaluation of the above factors extremely difficult 
to assess, with even greater challenges as the various diseases 
progress [32]. With reference to the definition of pain by the IASP 
(2020) [17], as outlined in the introduction section, it is critical to 
pay attention to the words “…resembling that associated with…”, as 
this key phrase indicates the importance to be able to assess pain not 
only through an individual’s ‘verbal communicative’ point of view 
but through other expressions of pain that do not include verbal 
‘communication’. Thus, it is key to note that communication occurs 
through many different means besides ‘verbal communication’. 
The simplest pain visual scales such as the Visual Analogue Scale 
(VAS) or Wong Baker Face Rating Pain Scales, may be valid and 
reliable to use with patients who can ‘communicate’ and fully 
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comprehend [32]. Assessing ‘communicative’ patients with AD 
and ODRDs, descriptive verbal scales, VASs, are generally useful 
[32], however these scales generally are very one-dimensional and 
merely generally examine pain intensity, which is a construct in CP 
that is not of the utmost importance in assessment and treatment. 
All other variables associated with an individual’s pain experience 
require far more multifaceted and time-consuming quantitative 
and qualitative procedures [32].

Many individuals who suffer from dementia present with 
ongoing deterioration in functional abilities, such that self-care is 
no longer feasible [65]. Along with this deterioration, digression 
in verbal communication often to a point where this type of 
communication is no longer present in the patient [65]. Thus, for 
those individuals less able to understand and communicate, it 
is necessary for clinicians to make use of more indirect signs for 
examining pain, such as expressive motor (body language, facial 
expressions) and/or autonomic signs [32]. Focusing ones attention 
on indirect signs for patients who are less communicative or non-
communicative with more advanced dementia, is of need in these 
patients’ assessments of pain [32]. Gonzalez et al. argue that such 
examinations require more complex instruments that measure the 
3 facets of pain being intensity and location, emotional components 
and autonomic responses to pain [32]. However, this current 
review suggests that whether someone is communicative or not, 
these aspects of pain should always be assessed so to gain as full 
of a picture into the patients’ pain experiences rather than merely 
a ‘number’ quantifying their pain intensity. Although numerous 
scales are available that address the above 3 dimensions of pain, 
as suggested by Gonzalez et al. the instruments with the highest 
level of reliability, validity and consistency and therefore the most 
broadly excepted and recommended by experts in the field for use 
with this population group (patients that are non-communicative 
with AD or ODRDs) [66,67]. Examples of such instruments include 
the Pain Assessment Checklist for Seniors with Limited Ability 
to Communicate (PACSLAC)[68] and the DOLOPLUS-2 scales 
measuring pain behaviors in the elderly [69]. The above 2 widely 
used scales, when used together, collect a fair amount of useful data 
to understand the patient’s pain. The PACSLAC gathers information 
around facial expressions, activity/body movement, social (i.e. 
interpersonal relationships)/personality mood, physiological and/
or autonomic alterations including sleep, appetite etc.). Of note, the 
DOPOPLUS-2 importantly accounts for somatic, psychomotor, and 
psychosocial responses.

All the above elements are tested, in their own rights, to see 
if there are any major alterations which potentially may be the 
consequence of pain. Therefore, when used together, it appears 
these 2 instruments gather a fair amount of insight into the patient’s 
pain experiences, based on a biopsychosocial model. In 2011, the 
European Cooperation in Science and Technology’s (COST) action 
took up the task to develop a suitable toolkit to assess patients 
with impaired cognition, specifically patients with dementia. The 
main goal of this COST initiative was to create a comprehensive and 
internationally recognized assessment toolkit for the subtypes of 
dementia [11]. The final that was produced, the Pain assessment in 

Impaired Cognition (PAIC) tool attempts to assess a number of pain-
related items under 3 categories: Facial expression, vocalization and 
body movements [70]. Unfortunately, this tool again appears tot to 
account for a full biopsychosocial evaluation of patients with AD 
and ODRDs. Corbett et al. [65] reviewed the first phase of the COST 
collaboration; a collection of the evidence from the literature and 
published pain assessment tools with consideration from clinical 
experts, to reach agreement, within Europe, on a core assessment 
instrument for pain in people with dementia (the PAIC) [65]. It was 
suggested that there were a number of potentially suitable tools, 
however there was no individual instrument that revealed the 
required reliability, validity or clinical appropriateness that was 
initially set out by the COST action panel [65]. The development of 
the initial PAIC did not begin with patient behavior observations 
but rather with dissection of existing validated peer reviewed pain 
assessment tools by well-thought-of experts in the field. Therefore, 
it was thought that there still was a level of validation data in a 
number of the tools that were investigated, and this provided the 
researchers with the capacity to develop a composite meta-tool; the 
PAIC-meta-tool [65].

The meta-tool was hence built on the premise of extracting 
the most pertinent sections of the existing validated tools [65]. 
The urgent need was to build on and advance on the prevailing 
evidence and available tools base rather than to establish a new 
tool from scratch thus, a meta-tool was created. Corbett et al. [65] 
add that the decision to create an in-depth tool kit to support the 
new meta-tool would be a vital aspect of this process. This would 
enable an assessment of other common symptoms of dementia 
which frequently overlap with pain-related symptoms. Specifically, 
Behavioral and Psychological Symptoms of Dementia (BPSD), 
such as agitation and aggression may be evaluated. In addition, 
the aim is that the toolkit will be tailored for use in patients with 
other neurodegenerative condition such as Parkinson’s Disease 
and Huntington’s Disease. Finally, the toolkit should also critically 
incorporate a section for assessment using self-report for those 
patients who are still cognitively able to provide information 
around their symptoms [65]. In addition, an important feature was 
to create a meta-tool with international agreement across many 
European countries. This is a crucial idea as a universal assessment 
instrument would allow for both standardization of clinical practice 
and assessment, neither of which were presently possible with the 
current pain assessment tools [65]. The researchers also suggest 
that the tool, at this point, will be translated into at least 7 European 
languages. However, with reference to the above, the meta-tool was 
developed according to ‘universal European’ standards which does 
not include cultural and language deviations in Non-European 
countries [65,71].

Therefore, validating this PAIC meta-tool in other non-
European countries appears to be an important task moving 
forward along with the other important goals set out by the meta-
tool, as described above. Therefore, a toolkit to assess individuals 
with AD and ODRDs that includes all the variables that Corbett et 
al. [65] describe should certainly be worked on further so to fully 
address the complexities underlying the assessment of either 
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‘communicative’ or ‘non-communicative’ patients’ pain who 
have AD and ODRDs Finally, Neuropsychiatric Symptoms (NPS) 
are a regular occurrence in many neurodegenerative diseases 
including dementia [72,73] and pain is thought to be a significant 
contributing factor [57,58]. Selbaek et al. found that close to all their 
study sample experienced clinically relevant NPS but individual 
symptoms differed. Furthermore, the researchers revealed that an 
increase in severity of dementia was correlated with an increase in 
severity in patients’ agitation, psychosis, and apathy. However, the 
exact relationship between pain and psychosis was still unclear and 
in addition the effect of pain treatment on symptoms of psychosis 
was also uncertain [56,58]. A further research study found that 
pain was a significant cause of psychosis, specifically delusions, 
in patients with dementia [74]. Secondly, it was revealed that pain 
appeared to be a major catalyst of agitation, including abnormal 
motor behaviors [74]. Finally, the administration of opioids to 
manage the pain appeared not to escalate the psychotic symptoms 
[74]. Therefore, when treating patients with AD and ODRDs who 
appear to also have neuropsychiatric symptoms associated with 
their primary conditions, it is vital to assess and understand how 
potentially pain, if present in the individuals, may be a major source 
of some of the maladaptive behaviors and thought processes in 
these types of patients. To identify the above, a clinician is required 
firstly to identify if there is pain in these individuals and if so, gain a 
full look into the patients’ pain perceptions. Therefore, once again, 
the need for a thorough biopsychosocial pain assessment process 
using instruments, tool kits and narrative interviews, to attain the 
full pain story for each individual.

Pain management Alzheimer’s disease and other 
dementia-related diseases

As noted, due to the scope of this paper, a condensed description 
around the topic of pain management for individuals with AD and 
ODRDs will now be executed. Generally, pain treatment in the 
older person is different to that of in the younger person [12]. As 
noted in a relatively new systematic review, there is a worrying 
state regarding pain management in specifically advanced cases of 
dementia [75]. With thorough pain evaluations being put in clinical 
practice in addition to observational pain tools very rarely being 
tested for reliability, validity and responsiveness, in particular, 
effective assessment of pain management strategies is therefore 
deficient [75]. Thus, there is a large gap in efficient appraisal of pain 
management modalities [75], including pharmacological and non-
pharmacological interventions. Distinguishing between whether 
the perception of pain is either nociceptive (somatosensory or 
peripherally based pain), centrally based pain (spinal cord and/
or cortical origin) [1], or other including the neuroimmune system 
[44-46,76-79], for example, are critical to discern so to manage the 
biological sources of the pain. With reference to the evidence of the 
mechanisms underlying pain in patients with AD and ODRDs, the 
involvement of neurologists [1], and other necessary healthcare 
professionals to complete the much required interdisciplinary 
management model for such patients is vital. Furthermore, 
paying attention to the biopsychosocial model, examining the 
psychological, affective and social components that may be 

contributing to an individual’s pain experience, is key to unlocking 
and addressing an individual’s pain experience through a patient-
centered model [80-82]. Due to the current limited attention given 
to pain experienced in these neurodegenerative diseases, there 
are very few, if any, reported randomized controlled trials around 
specific pain treatment guidelines and thus management of pain 
is generally based on symptoms (utilization of analgesics and 
anti-inflammatory drugs) and not structured around the correct 
pathophysiological mechanisms of the pain [1]. 

No disease-modifying agents have been demonstrated to be 
effective in AD [4]. It must be highlighted that pharmacokinetic 
and pharmacodynamic changes resulting from aging and a general 
decline in physiological function often make it difficult for this 
population to tolerate pain medication [5]. Husebo et al. [75], in 
their systematic review, found that expert groups predominantly 
support the use of various analgesic drugs such as paracetamol 
(acetaminophen), strong opioids and anticonvulsants [11,83-87] 
to treat pain in patients with dementia [75]. The outcome of their 
research revealed that despite the increase in analgesic usage in 
patients with AD and ODRDs, pain is still present in this group of 
individuals following such treatment. The systematic review still 
highlights the somewhat anemic evidence for the use of analgesics 
in dementia [75]. It must be noted that this is not an exhaustive list 
of medications that can be used with patients with pain who have 
AD and ODRDs. Others include Non-Steroidal Anti-Inflammatories 
(NSAIDs), corticosteroids and adjuvant analgesics (tricyclic 
antidepressants, serotonin-norepinephrine reuptake inhibitors 
and others), calcitonin, bisphosphonates, topical analgesics and 
benzodiazepines and more [5]. There appears to be a lack of 
well-constructed randomized controlled trials surrounding this 
topic and thus this does not allow for decisive clinical guidelines 
and protocols being implemented by clinical staff for this patient 
population [75]. Ultimately, there is varied evidence regarding all 
the drugs mentioned above, and thus care must be taken when 
prescribing these medications to patients with AD and ODRDs. The 
pharmacological management of pain in patients with dementia 
can be extremely involved due to comorbidities, polypharmacy, 
age-related pharmacodynamic and pharmacokinetic alterations 
that affect deciding upon what drug to use [5].

It is suggested that new pharmacological approaches able 
to increase pain thresholds and with decreased side effects may 
represent an effective substitute to treatment of CP in patients 
with AD and ODRDs [12]. Given the lack of clinical evidence that 
may be inferred based on clinical trials, the suggestions provided 
by the main current guidelines for pharmacological management, 
are still basically based on clinical experience [12]. With all 
this said, developing clinical guidelines based on rigid research 
should ultimately be based on the pain pathophysiological 
mechanisms at play in AD and ODRDs. Even more so, clinicians 
should be able to identify these mechanisms through a thorough 
biopsychosocial assessment of each individual patient in front 
of them, and in turn keep patient management within a patient-
centered framework. Therefore, medication regimens should be 
individually-tailored with a regular evaluation of the regimen 
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to assist in better pain control patients with AD and ODRDS [5]. 
Complexities of pain in older people with AD and ODRDs, requires 
an all-inclusive pain management approach that includes more 
than pharmacotherapy [14]. Furthermore, with recent concerns 
around the opioid pandemic with reference to the management 
of patients with CP, increased attention has been given to the use 
of nonpharmacological treatments [88]. With the limited efficacy 
of current pharmacological therapy and with the knowledge that 
caring for people with AD and ODRDs necessitates many healthcare 
professionals (psychologists, occupational therapists, physical 
therapists etc.), caregivers and immediate family, a comprehensive 
and individualized management is key [4]. Thus, research pertaining 
to non-pharmacological modalities has been [4] and continues to 
be held in high esteem. An interdisciplinary or multidisciplinary 
approach to tailored treatment for patients suffering from ADs 
and ODRDs, including managing symptoms of pain if present, is 
required to manage these patients. Institutions invested in an 
interdisciplinary team model to managing problems associated 
with AD and ODRDs, are best prepared to gain information that 
provides knowledge in order to navigate the treatment plan and in 
addition engages individuals most likely to be useful in executing 
the pain management proposal [14].

The inclusion of nondrug interventions entails careful 
deliberation of the specific patient circumstances, likings and 
evidence of efficacy and direction for selection of these modalities 
in the frail older person with AD and ODRDs [14]. A narrative 
review by Zuchella et al. [4], around the evidence for various non-
pharmacological treatments for patients with AD and ODRDs, 
suggested that exercise and motor rehabilitation and most 
cognitive interventions showed the best, however moderate, 
outcomes [4]. Other treatments such as occupational therapy, 
psychological therapy, art therapy and others, all revealed small to 
very small improvements in patients’ symptoms [4]. Although there 
does appear to be a slow expansion of evidence around this topic, 
the majority of evidence for non-pharmacological interventions 
has been conducted using cognitively intact older adults because 
those with dementia are typically on the exclusion list in 
Randomized Controlled Trials (RCTs) [14]. Evidence is growing 
on non-pharmacological interventions to manage Behavioral And 
Psychological Symptoms Of Dementia (BPSD), but very few studies 
focus on pain as the primary outcome if interest [14]. The few 
studies that have been completed with a focus on pain in patients 
with AD and ODRDs, have found that exercise, behavioral-based 
treatments for BPDS such as music therapy, Cognitive Behavioral 
Therapy (CBT), reflexology, Reiki and others were effective in 
reducing pain and behavioral symptoms in patients with dementia 
[89-91]. A relatively recent review of RCTs that concentrated on 
complementary and alternative treatments to help manage pain 
and agitation in individuals with dementia, found that massage, 
touch and human interaction and physical presence, were useful in 
decreasing pain and agitation [92].

Although the evidence for the above treatment modalities is still 
limited in use with patients with AD and ODRDs, using strategies 
that the caregiver believes to be potentially valuable for the patient 

with AD and ODRDs, should be encouraged [14]. Importantly, 
psychological treatments has growing evidence in the older adult 
[93], however there is limited research when it comes to its use 
in patients with dementia [14]. Due to impairments in memory, 
language, executive function, visuospatial skills and other cognitive 
processes, engagement in psychological therapies such as CBT, 
mindfulness modalities and self-regulatory approaches (including 
biofeedback, relaxation exercises and hypnotherapy) are stunted 
[14]. Therefore it may be likely that these types of interventions 
may not be reasonable in patients with moderate to severe 
dementia [14], however there is certainly much room for further 
research in this area. With the onset of the COVID-19 pandemic and 
the further use of telemedicine, it seems that this use of technology 
may be an extremely reliable tool to aid in following up and treating 
patients with AD and ODRDs. Through using telehealth, patients 
and clinicians can be in contact far more frequently, therefore 
allowing for tighter management of these patients, via more 
frequent assessment of their symptoms either from the caregiver 
or actual patient themselves using digital diaries or personal digital 
assistants [18]. Novel telemedicine strategies have been found to 
be effective to navigate consultation and talk therapies and to instill 
rehabilitative pain self-management strategies [94-96]. Telehealth 
has been indicated to provide behavioral medicine interventions 
in CP patients through modalities that target both the sensory and 
affective elements of their pain experiences [97]. The above is of 
great relevance pertaining to the management of patients with AD 
and ODRDs through the biopsychosocial lens.

Conclusion
Despite its potential impact on the consequence of the disease 

and negative bearing on patients’ quality of life, pain is poorly 
studied in neurodegenerative diseases [1], including AD and 
ODRDs. Whether pain is acute or chronic, it may be hypothesized 
that pain can cause cognitive dysfunction in patients who have pre-
dementia or other communicative pathologies [32]. Pain in patients 
with AD and ODRDs may be catalyzed by a variety of entities 
including age-related musculoskeletal degeneration (although 
individuals can have early onset AD and ODRDs), immobility or 
neurodegeneration in cortical regions that are normally involved in 
analgesic responses [1], as discussed in this review. Pain certainly 
can reduce attention to the environment and is certainly associated 
with affective changes that can further limit cognitive ability [23,59-
63]. However, whether we entertain the ‘chicken or egg’ scenario, 
pain needs to always be respected and thus, assessed and managed 
through an interdisciplinary format. Achterberg et al. [11] state 
that in reference to patients with AD and dementia, it is “of critical 
importance to improve the recognition and assessment of pain to 
ensure that patients receive the most appropriate treatment”.

Although there are measures and instruments that are 
currently being used in this patient population, they do still have 
some pitfalls. One of the major challenges in recognizing, assessing 
and treating pain in patients with AD and ODRDs, is to develop an 
assessment toolkit that has strong psychometric properties, can 
be used with patients with differing types of cognitive and other 
comorbid problems, is available in many languages, is simple to use 
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in different environments and, importantly, is practical for clinicians 
to use [11]. In turn, through establishing a valid and reliable battery 
of instruments to use when assessing patients with AD and ODRDs, 
specific consideration must be directed towards understanding 
the biopsychosocial pain mechanisms at play that contribute to an 
individualized patient-assessment model. Ultimately, a thorough 
examination of individuals with AD and ODRDs pain experiences, 
including predisposing factors and symptoms needs to be 
conducted using a biopsychosocial assessment model so as to fully 
appreciate a patient’s pain experience and therefore manage the 
symptoms in its entirety [98-102].

Through addressing all potential mechanisms of pain 
contributing to each patient’s personal pain experiences, a patient-
centered treatment approach should be provided. This would 
importantly mean that correctly targeted drug administration 
as well as other non-pharmacological and non-invasive analgesic 
treatments are given only when necessary for the patient at 
hand. This would be based on the distinct findings through a 
thorough biopsychosocial pain assessment for each and every 
patient presenting with AD and ODRDs. In addition, if required, 
clinicians should acknowledge and advocate for their patients with 
neurodegenerative conditions such as AD and dementia to have 
their pain correctly treated. Furthermore, there is a significant need 
to instill support and transparent guidance for clinicians involved in 
treatment of patients with AD and ODRDs, in order to allow them to 
undertake informed decision making and minimize the reluctance 
to prescribe effective analgesics for their patients [11]. The above 
will only occur if pain mechanisms related to individual AD and 
ODRDs patients are fully understood by clinicians. Therefore, 
research pertaining to investigating the above is highly required 
and recommended.
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