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Abstract

Dementia diseases, led by Alzheimer's disease (AD), are among the most common and serious

conditions affecting the elderly. The number of people suffering from Alzheimer's disease is

increasing every year. Among these individuals, a significant portion experiences chronic pain,

the diagnosis of which poses a major challenge due to communication difficulties with the

patients suffering from Alzheimer's disease. The objective of this publication is to provide an

overview of the available methods for diagnosing and treating pain in patients with
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Alzheimer’s disease. The article presents the studies that utilized neuroimaging diagnostics

and scales used to assess the severity and impact of pain on daily functioning, as well as the

medications used. Neuroimaging studies indicate that while pain pathways are preserved in

the early stages of Alzheimer's disease, the response to pain stimuli diminishes in more

advanced stages, potentially necessitating higher doses of analgesics in many AD patients.

Effective treatment of chronic pain is crucial for improving the quality of life of patients, yet

its diagnosis still presents many challenges due to communication difficulties with these

individuals, the lack of precise scales, assessment methods, and the small number of

individuals included in the studies.

Keywords: dementia, Alzheimer's disease, chronic pain, treatment, pain assessment tools,

indicator of pain

Introduction

In the aging population of industrialized countries, dementia diseases, led by Alzheimer's

disease, are among the most serious diseases of the elderly (Leszek J., 2012). It is estimated

that approximately 50 million people worldwide suffer from dementia (Liao Y.J., Jao Y.J., et

al., 2023). According to the latest research, it is estimated that by 2050 the number of

dementia patients in Europe will double and worldwide will triple (Scheltens P., et al., 2021).

Pharmacological treatment of Alzheimer's disease is limited to symptom relief. To this end,

cholinesterase inhibitors-donepezil, rivastigmine, and galantamine along with the NMDA

receptor antagonist-memantine are used. These medications do not halt disease progression

but only improve cognitive functions and daily functioning (Zheng Q., Wang X., 2025). The

risk of pain and neurodegenerative diseases increases with age. The neurodegenerative

changes present in Alzheimer's disease may affect areas of the brain related to the perceptual

and cognitive processes underlying pain (Scherder E.J., Bouma A., 2000).

Chronic pain

Chronic pain is defined as pain lasting more than 3 months. Disturbances in the pain

conduction system lead to hypersensitivity that prevents proper conduction, perception and

response to pain stimuli (Domżał M.T., 2008). The prevalence of chronic pain in patients with

Alzheimer's disease is estimated at 46% (van Kooten J., Binnekade TT, et al., 2016). Around
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one-third of people with dementia, despite regular use of analgesics, experience moderate or

severe pain (Liao Y.J., Jao Y.J., et al., 2023). Pain is commonly linked to the musculoskeletal,

gastrointestinal, and cardiovascular systems, as well as to urinary tract infections and pressure

ulcers. Orofacial pain is also a commonly occurring condition (Achterberg W.P., et al 2013).

Patients with Alzheimer's disease are often accompanied by neuropsychiatric symptoms such

as agitation, depression, aggression, apathy and sleep disturbance. It has been suggested that

one of the triggers for neuropsychiatric symptoms may be undiagnosed and untreated pain

(Husebo B. S., et al., 2016).

This issue may, in fact, affect a significantly larger group of patients who, due to

communication impairments, are often unable to report their symptoms.

Brain Regions Degeneration

The locus coeruleus is one of the earliest regions of the brain affected by neurodegeneration

during the development of Alzheimer's disease. Autopsy results of patients indicate a loss of

neurons in this area in the range of 50-60%, and the rate of loss is correlated with the duration

of the disease. Neuroimaging studies have demonstrated a relationship between the

deterioration of cognitive functions in patients with chronic pain and the volume of gray

matter in brain regions affected by early degenerative changes in Alzheimer's disease (Cao S.,

et al., 2019). Also in Alzheimer's disease, the striatum is heavily affected. As studies using

fMRI show, it can be assumed that individuals with mild and moderate Alzheimer's disease

have increased striatal activation in response to pain. In the case of advanced Alzheimer's

disease, this activation is relatively reduced. As a result, behavioral changes in mild and

moderate Alzheimer's disease are more pronounced, while in advanced Alzheimer's disease,

they may be normal or subdued. As experimental studies show, individuals with Alzheimer's

disease likely require higher doses of painkillers than healthy individuals to achieve a

therapeutic effect. This conclusion was drawn based on an experimental study that

demonstrated that endogenous expectations and the placebo mechanism are weakened in

individuals with Alzheimer's disease (Achterberg W.P., et al., 2013). In patients with

Alzheimer's disease, increased blood-brain barrier permeability is often associated with

elevated albumin levels in the cerebrospinal fluid, which also correlates with disease

progression (Banks W.A., 2011). That may impact the effectiveness of centrally acting pain

medications, such as morphine (Achterberg W.P., et al., 2013).



6

The link between chronic pain and Alzheimer’s disease

Pain intensity has been shown to correlate with the degree of dementia (Cao S., et al., 2019).

This conclusion is based on a study conducted by Schreder EJ and colleagues, which

involved 20 elderly people without dementia and 19 people with probably early-stage

Alzheimer's disease. Both groups of subjects suffered from arthrosis. Pain intensity and

impact were assessed using the Analogue Color Pain Intensity Scale, the Faces Pain Scale

(FPS) and the Number of Words Chosen Affective Scale (NWC-A). The level of depression

and anxiety was assessed using special questionnaires, whereas neuropsychological tests were

used to assess executive functions and memory. Research results suggest that in people with

normal cognitive function there are no significant correlations between cognitive abilities and

the degree of pain intensity. However, a positive correlation is observed between cognitive

impairment and pain severity (Scherder E.J., et al., 2008).

Pain is a primary factor causing agitation and mood disturbances in individuals with dementia.

As a consequence, this may lead to the excessive use of antipsychotic medications, which

carry a risk of adverse effects. In dementia, the sensory cortex remains relatively unaffected

pathologically until the final stage of the disease. The pain threshold may be similar to or

higher than that of healthy individuals. Patients with Alzheimer's disease and reduced frontal

lobe function showed a decreased response to placebo in the open-hidden model and required

higher doses of analgesics (Lawn T., et al., 2020).

Results of fMRI studies in patients with Alzheimer’s disease

To assess pain and functional brain MRI response, a study was conducted in 14 patients with

early-stage Alzheimer's disease. The control group consisted of 15 healthy people.

Participants did not report any prior pain and were not taking medication during the study.

They also did not suffer from diseases that could affect the perception of pain. The test

consisted in mechanical pressure on the nail of the right hand with a stimulus lasting 5

seconds. The results of the study suggest that activity in both the medial and lateral spinal

pain pathways was preserved in patients with Alzheimer's disease. Alzheimer's patients

showed highest amplitude and duration of pain-related activity in regions responsible for

sensory, affective and cognitive processing. In addition, they showed a higher tolerance to the

presence of a pain stimuli (Cole L.J., et al., 2006). The results of the study allow to draw
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conclusions that patients suffering from Alzheimer's disease, although they do not

communicate about the existing pain, feel it to a significant extent.

Treatment of pain in patients with Alzheimer's disease

Competent pain assessment is essential for effective pain management. It should consider

parameters such as location, intensity, behavior, cognition, and social aspects. In individuals

with Alzheimer's disease, accurate pain assessment is particularly challenging due to

communication difficulties, and improper pain management can lead to harmful health

consequences. Paracetamol/acetaminophen remains the primary analgesic used in advanced

dementia for the treatment of mild to moderate pain. Despite limited evidence, paracetamol is

still considered a safe and effective first-line treatment for pain management in these patients.

(Achterberg W.P., et al., 2020). In another study by Chibnal et al. which involved 25 people

with moderate to severe dementia, Dementia Care Mapping and Cohen-Mansfield Agitation

Investors were used to assess the effect. It was noticed that patients were more active during

the treatment, more willing to integrate and spend time in society. However, paracetamol did

not reduce the feeling of anxiety and did not reduce the use of emergency psychotropic drugs.

Effectiveness in assessing pain intensity has not been studied with a validated pain assessment

tool (Husebo B.S., et al., 2016). Another double-blind, crossover study conducted by Paolo L.

Manfredi and colleagues, involved 47 participants with advanced dementia and severe

agitation despite treatment with psychotropic drugs. For the first 4 weeks, study participants

received a placebo, followed by a long-acting oxycodone preparation for the next 4 weeks.

Efficacy was assessed using the Cohen Manifield Agitation Inventory - a scale that is a

recognized tool for assessing aggressive behavior in people with dementia. Among the

participants in the study, 25 of them completed the two phases of the study. The median age of

these patients was 85.5 years. Data analysis of these patients and patients <85 years of age

showed no significant differences in agitation between the placebo and opioid phases. The 13

patients who completed the study and were over 85 years of age had less agitation at the end

of the opioid phase. This may prove the effectiveness of long-acting opioids in reducing

agitation that is difficult to control with psychotropic drugs in very elderly patients (over 85)

with advanced dementia (Manfredi P.L., et al., 2003).

Due to the pathologies present in the central nervous system that prevent the activation of

descending cholinergic pain control pathways, when selecting drugs from the group of non-

steroidal anti-inflammatory drugs, those with peripheral action, such as etoricoxib, should be
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taken into account. Drugs with a central effect for exemple ketoprofen, dexketoprofen, are

avoided (Wordliczek J., et al., 2018).

Based on the conducted study performed by Ballard and colleagues, among individuals with

dementia, buprenorphine was found to be poorly tolerated. Its use was associated with a

higher prevalence of psychiatric adverse events compared to studies conducted among

patients without dementia. Buprenorphine administration was linked to decreased daytime

activity in the subjects. Individuals with dementia are susceptible to adverse events even at the

lowest dose of the drug, and therefore, they should be continuously monitored, especially

when also taking antidepressant medications (Erdal A., et al., 2018).

Agitation is one of the neuropsychiatric symptoms that significantly affects the quality of life

in patients with dementia. Citalopram was found to be the only effective antidepressant in the

management of agitation symptoms in patients with dementia. Further research is required to

evaluate the use of citalopram, incorporating larger patient populations and considering other

factors such as treatment duration, dosing regimens, and potential drug interactions with

concomitant medications (Chen K., et al., 2023).

Postmortem brain studies conducted on individuals suffering from Alzheimer's disease have

shown weakened binding to μ and δ opioid receptors. This suggests that in these patients,

opioid-induced analgesia, mediated by the central nervous system, may be altered (Lawn T.,

et al., 2021).

For the treatment to be effective, it is also essential to recognize the point at which a

therapeutic response occurs. According to Cohen-Mansfield and Jensen, pain assessment tools

should be able to identify individuals whose pain will decrease after receiving analgesic

treatment (Achterberg W.P. et al., 2013).

Pain assessment tools

In patients with Alzheimer's disease, due to difficulties in verbally communicating pain,

specially dedicated scales have been developed to assess pain.

One of them is the Pain Assessment in Impaired Cognition scale (PAIC15). This scale consists

of five items, each related to facial expressions, body movements, and vocalizations,

respectively. The 15 items being assessed have demonstrated high psychometric quality and

clinical usefulness (Kunz M., et al., 2019).

During one of the studies, attention was drawn to one of the limitations of the scale, which

was the inclusion of patients experiencing acute pain in the experimental study, whereas
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individuals with Alzheimer's disease more frequently suffer from pain associated with chronic

conditions. (Defrin R., et al., 2021)

Another very popular tool is the Visual Analogue Scale (VAS) which consists of a line where

patients mark their pain intensity, typically ranging from "no pain" to "worst possible pain,",

then the specialist, measure the distance between left endpoint and patient mark (Gillian Z.

Heller et. al., 2016). One of the studies involved the use of several types of VAS scales,

including the Coloured Analogue Scale (CAS), the Faces Pain Scale (FPS), and the Facial

Affective Scale (FAS), in patients at different stages of dementia as well as in elderly adults

without dementia. The results showed that older adults without dementia understood the

principles of the scales better than those with Alzheimer's disease. Nondemented elderly

persons described their pain and its impact on well-being as significantly more intense than

patients with Alzheimer's when using the VAS scale. These results indicate that the VAS scale

can greatly facilitate pain assessment, but only in Alzheimer's patients who fully understand

how it works (Scherder E.J., Bouma A., 2000). However, due to communication difficulties

with these patients and the uncertainty of whether they grasp its purpose, it cannot be used as

the sole tool for pain assessment.

Another tool used for pain assessment in patients with dementia is the electronic Pain

Assessment Tool (ePAT). This tool utilizes facial micro-expression recognition technology to

detect the presence of pain. Furthermore, ePAT records pain-related behaviors across five

domains: movement, voice, activity, body, and behavior. The tool automatically analyzes

facial expressions, enabling objective pain assessment and providing reproducible evidence of

pain occurrence. The main limitations of this tool are its limited availability and the relatively

small number of patients in whom it has been implemented so far (Atee M., et al., 2017).

DOLOPLUS-2 is a behavioral pain assessment scale designed for elderly individuals with

impaired verbal communication. It evaluates five somatic items, two psychomotor items, and

three psychosocial items as indicators of pain. Version 2 of the Japanese DOLOPLUS-2 scale

was tested on six patients and 31 nurses. Case study analysis revealed that pain scores were

high only when patients clearly exhibited signs of pain. The results of this study suggest that

Version 2 of the Japanese DOLOPLUS-2 can be used to assess pain in patients with

Alzheimer's disease (AD); however, the final version of the scale requires validation in a

larger cohort of patients (Ando C., et al., 2010 ).
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The Abbey Pain Scale is a tool used to assess the intensity of pain in individuals with

advanced-stage dementia. The scale evaluates six parameters: vocalization, facial expression,

change in body language, behavioral change, physiological change, and physical change.

Each parameter is scored based on its severity on a scale from 0 to 3 points. The maximum

possible score on the above scale is 18 points. A score greater than 3 points indicates mild

pain, a score between 8 and 13 points indicates moderate pain, and a score greater than 14

points indicates severe pain. Unfortunately, despite the analysis of some psychometric aspects,

the current version of this pain assessment scale still exhibits shortcomings in terms of

validity and reliability (Zwakhalen S.M., et al, 2006).

Heart Rate as an Indicator of Pain in Dementia

Currently, heart rate measurements are frequently used by doctors to assess pain intensity. The

assumption is that as a patient's pain increases, their heart rate should also rise. However, this

principle has not yet been fully studied.

To determine the relationship between pain intensity and heart rate, a study was conducted in

which pain receptors were stimulated by placing the participant’s hand in a container of hot

water. Heart rate was measured two minutes before the test and during the procedure.

The results showed an 11% increase in heart rate after a two-minute rest period. Additionally,

differences in heart rate changes were observed depending on the participant's gender. The

study did not find a correlation between pain intensity and heart rate increase among women,

indicating the need for further research to establish the precise relationship between heart rate

measurements and pain intensity (Tousignant-Laflamme Y. et al., 2005).

Conclusions

Researchers continues to develop the best possible pain assessment method for people

with advanced dementia. Most of the currently available methods are based on the

assumptions and recommendations of the Panel of the American Geriatric Society

(AGS), based on the fact that pain is expressed mainly through facial expressions. Untreated

pain can lead to crying or irritability. However, there is a difficulty in the correct

interpretation of the above behaviors. It is not certain whether they are caused by the

accompanying pain or whether they are caused by the dementia process. It should be noted

that most scales have been validated for the presence of pain, not for its intensity (Husebo B.

S., et al., 2016).
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So far, only a few studies have investigated the reactivity of tools, defined as the ability of

these instruments to detect changes over time for pain assessment in individuals with

dementia and elderly patients who are unable to communicate verbally. The most sensitive

tools for self-report, informant assessment, and observational evaluation of analgesic

treatment with both non-opioid and opioid medications were the Pain Assessment for the

Dementing Elderly and the Pain Assessment Instrument for Noncommunicative Elderly. It is

therefore necessary to continue searching for tools and methods that will allow for a

more accurate assessment of pain intensity.

In the cited works, the small number of respondents is noteworthy. Studies conducted on

larger groups would increase the credibility of the results obtained, and perhaps allow for

drawing additional conclusions.

Due to frequent communication difficulties, especially among patients in a more advanced

stage of the disease, there is a high probability that chronic pain occurs in a much larger group

of people who, however, are unable to communicate it verbally. The results of neuroimaging

studies provide indisputable information on the occurrence of pain in patients suffering from

Alzheimer's disease and should be the basis for the need for appropriate pain management in

these people. Physiological pain indices are the most frequently observed and most important

parameters in the assessment of pain in patients unable to self-report their pain. Of these, an

increase in heart rate appears to be the most important (Gutysz-Wojnicka A., et al., 2014).

The increase in heart rate may prove to be an easy parameter to assess in an outpatient setting,

and its continuous monitoring using mobile devices will enable effective pharmacological

intervention; however, it is crucial to conduct further studies to determine the exact

correlation between pain intensity and heart rate value.
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