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Abstract
Patients diagnosed with Alzheimer’s disease (AD) tend to underestimate their pain degree as disease progresses. Their caregivers
are the most important source of information by providing regular pain evaluation. Our objectives were to compare pain intensity
and affective pain between patients with AD and cognitively normal individuals (N) and to evaluate differences in pain perception
between their caregivers. We evaluated pain scores of 121 patients with chronic osteoarticular pain, 60 AD, and 61 N using the
colored pain scale/faces pain scale and the caregiver’s perception. Data were analyzed using one and two-tailed paired t tests
(P < .05). We found that the AD group reported less pain intensity and that their pain was less perceived by their caregiver. This
study also points to the need of, when evaluating patients with ADalways measure their pain degree using appropriate scales,
instead of relying only on the caregiver.
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Introduction

Progressive dementia encompasses a variety of diseases, with

Alzheimer’s disease (AD) being the most prevalent.1 This dis-

ease leads to a deterioration of intellectual faculties, such as

memory, concentration, and judgment, resulting from an

organic disease or a disorder of the brain. It is sometimes

accompanied by emotional disturbance and personality

changes. Its course is gradual and results in significant impair-

ment of social and occupational functioning.2

Overall, older people are more likely to have painful pathol-

ogy due to the increased incidence of chronic medical condi-

tions, particularly of rheumatologic osteoporosis, osteoarthritis,

and oncology fields; pain represents 25% to 50% of the com-

plaints in outpatient and 45% to 80% of the complaints in

institutionalized patients.3 Insufficient use of analgesics for

treating nursing home residents with pain was frequently

reported, especially in those with a low cognitive status.4 Sev-

eral epidemiological studies have shown that in many cases

pain in the elderly patients is not recognized and therefore not

treated,5 which can alter their quality of life, increasing phe-

nomena such as depression, aggression, social withdrawal,

and decreased function.

There are several studies pointing out that in AD, perception

and processing of pain are not decreased, in contrary to what was

usually accepted.6,7 The motor and cognitive impairment in

patients with AD is accompanied by a reduction in the ability

to communicate, which makes it difficult to detect pain in these

patients. By failing to obtain adequate pain treatment, structural

and irreversible changes may occur in the structures of the

central nervous system involved in the transmission/modulation

of nociceptive information, which accounts to chronic pain

installation.8 Curiously, the 2 components of pain response are

differentially affected in patients with AD.7,9 Although the

sensory-discriminative component is preserved, pain tolerance,

associated with the affective-emotional aspect, largely increases.

These apparent discrepancies appear to have a neurobiologi-

cal explanation since the somatosensory cortex and thalamic

nuclei involved in sensory-discriminating component of pain

response appear to be preserved in AD while the neuronal loss

was detected in the prefrontal and limbic structures, with
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obvious implications for affective-emotional pain-related reac-

tions.3 Although psychophysical and neuroimaging techniques

have evolved over the recent years in order to unravel the struc-

tural and functional changes in the brain of patients with AD, it

remains challenging interpreting the relationship between these

tools and pain reports.10

The evaluation of pain, with no specific test or tracers and

large individual variability, is always complex. To worsen mat-

ters, in the case of dementias, one-third of the patients are in

later stages of the disease therefore unable to complete a proper

evaluation.11 According to the 2002 ‘‘American Geriatrics

Society Panel on persistent pain in older persons,’’12 the assess-

ment of pain is extremely important in patients having demen-

tia and should be performed using validated scales. There is

evidence that the administration of pain questionnaires can

be reliable in people with mild and moderate cognitive impair-

ment,13 although there are fears about the expressive and recep-

tive language abilities that deteriorate during the course of

AD.14 As children less than 7 years old also have problems with

language, use of visual analog scales (VASs) developed for

them can be reliably administered in early/moderate patients

with AD.14,15 A variety of instruments are available to measure

pain intensity. Psychometric evaluation of pain intensity scales

suggests that variations in the numeric rating scales, verbal

descriptor scale, faces pain scales (FPSs), and VAS are appro-

priate for use with older adults. As mentioned earlier, a prere-

quisite for selecting an appropriate pain measurement scale

involves determining the individual’s ability to learn and

understand the directions for completing the tool.16

Frequently, the health professional relies on the family care-

giver testimony when evaluating patients with AD. However,

the accuracy of this testimony may be impacted by behavioral

changes of the patient and be in potential disagreement with

that of the patients themselves.17-19 In the case of AD, studies

comparing self-report and family caregiver pain perception are

scarce. However, many actuation protocols in the field of pain

are based on caregiver report. Moreover, accurate pain and

comfort assessment relieves patient and caregiver-associated

stress.20

The objectives of this study were (1) to compare the pain

intensity and to a lesser degree the affective component of pain

in both patients with AD and N and (2) to analyze the differ-

ence in pain perception between patients and their family

caregivers.

Methods

Patients and their caregivers were informed about the aim and

procedure of this study and gave their informed consent. A

local medical ethical committee approved the study.

Patients

The sample consisted of 138 patients with chronic osteoarticu-

lar pain (selected from a Portuguese hospital database), 75 of

them with the diagnosis of AD (AD group) and 63 without any

known cognitive impairment (N group). Patients who had a his-

tory of cerebral injury, transient ischemic attack, neoplasm,

epilepsy, disturbances of consciousness or focal brain disor-

ders, or were incapable of communication were excluded from

participation. After exclusion criteria, the final sample con-

sisted of a total of 121 patients, 60 in the AD group and 61

in the N group. In the AD group, 72% of the individuals were

female, and the mean age was 72.8 (standard deviation [SD]

6.8) years old. The mean time of diagnosis and follow-up in

neurology consultation was of 14.8 months. In the N group, the

individuals had similar population characteristics: 69% female

and an average age of 68.8 (SD 7.2) years old. They did not

have any known cognitive impairment and were subjected to

the same evaluation. The AD and the N groups were also com-

pared for education using 5 categories (Table 1): elementary

school not finished, elementary school, lower secondary

school, higher secondary school, and higher vocational training

for 18þ/university. Scoring these 5 categories 1 to 5 from the

lowest to the highest academic level, the mean values for AD

and N groups were 1.6 and 2.1, respectively.

All patients with AD met the National Institute of Neuro-

logical and Communicative Disorders and Stroke and the

Alzheimer’s Disease and Related Disorders Association

(NINCDS-ADRDA) criteria for the clinical diagnosis of prob-

able AD.21 Mini-Mental State Examination (MMSE) in

patients with AD was obtained in a previous psychological

consultation (comprehensive evaluation of cognitive, beha-

vioral, and emotional functioning performed using standar-

dized tests and procedures such as MMSE, Mini-cog, and

mood valuation). They presented MMSE values of 19.4 (SD

2.1), meaning mild to moderate cognitive impairment.

The patients in the AD group were selected based on the

following criteria:

Table 1. Demographic Characteristics of the Controls (N Group) and Patients With AD (AD Group).

Controls Patients With AD

Sex 69% female; 31% male 72% female; 28% male
Age 68.8 (SD 7.2) 72.8 (SD 6.8)
Educational

level (% of the
patients)

Elementary school not finished: 24.5; elementary school:
54.09; lower secondary school: 13.11; higher secondary
school: 4.91; higher vocational training for 18þ/university:
3.27; (average: 2.1)

Elementary school not finished: 50; elementary school:
43.33; lower secondary school: 5; higher secondary
school: 1.67; higher vocational training for 18þ/
university: 0; (average: 1.6)

Abbreviations: AD, Alzheimer’s disease; SD, standard deviation; N, cognitively normal individuals.
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� moderate AD with signs of moderate cognitive impair-

ment (difficulty in concentrating, decreased memory

of recent events, and difficulties in managing finances,

or traveling alone to new locations; some patients in

these stages have trouble in completing complex tasks

efficiently or accurately and may be in denial about their

symptoms) assessed at Neurology and Psychology con-

sults (ie, stages 4-5 of the Global Deterioration Scale)22;

� previous complaints of osteoarticular pain due to arthro-

sis/arthritis for more than 3 months, ability to perform

simple tasks (meaning these patients still remember sig-

nificant details about themselves and their family and

require no assistance with eating or using the toilet), and

recognize patterns.

Patients with AD were compared to individuals without any

known neurologic disease but with a similar history of osteoar-

ticular pain.

Characteristics of Painful Conditions

A prerequisite for participation in the survey was that the par-

ticipants had complaints of chronic osteoarticular pain at rest

for more than 3 months before the diagnosis of AD, determined

by review of the medical records. These painful conditions

included arthritis/arthrosis, status post recent fractures (in the

last year) or miscellaneous conditions (tendinitis and neuropa-

thy), and the number of painful conditions did not differ

between the AD and the N groups (w2 ¼ 0.5, df ¼ 2,

P > .05). Other comorbidities such as congestive heart failure,

pulmonary disease, diabetes mellitus, chronic renal disease,

hypertension, and tumors were also evaluated and their inci-

dence did not differ between the groups.

Pain Evaluation

There is evidence that the patient’s self-report is an accurate

and reliable evidence of the existence of pain and its

intensity16,23 using appropriate scales, such as VAS.

The colored analog scale (CAS; Figure 1) was initially

developed to assess the intensity of pain in children in a non-

verbal manner. Selecting the appropriate scale position takes

place by sliding a horizontal marker from the bottom (no pain)

to the top (maximum pain). The patient’s score is the numerical

value on the back of the scale, which matches the selected scale

position.24

The FPS (Figure 2) primarily measures the intensity of pain

and, to a lesser extent, its affective components. This scale con-

sists of 6 design faces lined with a neutral face, and the other 5

corresponding to a series of progressively distressed facial

expressions/increasing pain sensations. The faces are ranked

0 to 10, from left to right. Individuals can set their sensations

as ‘‘no pain’’ (score 0) to ‘‘most severe pain’’ (score 10).25

Psychometric evaluations of the FPS suggest that it is an

authentic and a valid alternative for measuring pain intensity

in cognitively intact elders and elders with mild to moderate

impairment.25 Preliminary evaluation of the FPS with 39 cog-

nitively intact and impaired African American older adults

suggests that the FPS may actually measure a broader pain

construct that includes affective and sensory components,26,27

The FPS is also advantageous for older adults with limited

education, low literacy levels, or dyslexia.16

Administration of scales. Evaluation of patients took place once in

the morning at a quiet hospital office. During evaluation,

patients omitted their usual analgesic medication. Family care-

givers (people living with the patients or caring for them on a

daily basis) completed the tools at the same time but in a differ-

ent setting to avoid knowing of each other’s results.

First, we analyzed whether patients understood the concept

of the scale. In the case of FPS, they were asked to indicate

which face showed most pain and which face showed least

pain. For the CAS, they were asked to indicate at what level the

marker should be positioned when a person had the most severe

pain (top of the scale) or no pain at all (bottom of the scale).

They were then asked to paint on the CAS where the marker

should be to match their own pain and on the FPS to paint the

face which best reflected their pain. The CAS was also shown

to the family caregiver who was asked to indicate which level

of pain intensity would be appropriate for describing their rela-

tive’s degree of pain.

Figure 1. The Colored Pain Scale.
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Data Analysis

The SPSS-PC program was used for statistical analyses, includ-

ing 1-tailed and 2-tailed paired t tests for comparing pain inten-

sity. The significance level was accepted for a P < .05. The

normality of data distribution was analyzed using the

Kolmogorov-Smirnov test (P > .05).

Results

Data were collected and analyzed for the:

1. Patients with AD and N report on pain using CAS and

FPS

2. Family caregivers report on pain of patients with AD

(FAD) or N (FN) using CAS and FPS

The SPSS-PC program was used for statistical analyses,

including 1-tailed and 2-tailed paired t tests for comparing pain

intensity. The significance level was accepted for a P < .05.

Colored Analog Scale/FPS

Report on pain intensity (Figure 3):

1. Regarding CAS, we found a statistically significant dif-

ference (P < .05) between the AD and the N groups:

4.67 (SD 1.01) versus 6.7 (SD 1.19), respectively

(Table 2).

2. Regarding FPS, we found a statistically significant dif-

ference (P < .05) between the AD and the N groups:

1.83 (SD 0.92) versus 5.9 (SD 1.02), respectively

(Table 3).

3. The family caregivers were asked about the degree of

pain of his or her relative using CAS. The results differ

(P < .05) between FAD and FN scores: 1.2 (SD 0.3) ver-

sus 6.2 (SD 1.12), respectively (Table 2).

Discussion and Conclusions

In this study, we evaluated the pain intensity report in patients

with mild to moderate AD using 2 self-report scales: CAS and

FPS. Self-report is a valuable tool to assess pain intensity

because it is simple to use in the daily setting and permits to

evaluate the variation of pain in the same individual during

time.16 It was also shown that elders without cognitive impair-

ment and those in early stages of disease can report their pain

degree in a reliable way.23 However, studies also point to

patients with AD reporting less pain as their disease

progresses.3,9,16

In our study, both in the case of CAS and FPS, patients with

AD reported significantly less pain in comparison with normal

individuals. Furthermore, the discrepancy between FPS and

CAS was higher in the AD group than in the N group. These

results suggest that even in mild to moderate cases of the dis-

ease, pain perception can be affected, with patients with

dementia reporting less pain. Also, the discrepancy between

FPS and CAS could also suggest that the affective component

of pain in AD is compromised relatively to normal individuals,

and/or that patients with AD do not value their complaints even

in mild/moderate stages of the disease.

We also found that, in contrast to other caregiver pain

reports,19 the family caregiver considered the pain degree of

their relative substantially lower in the case of patients with

AD. This is important since in most cases they are the primary

source of information regarding the well-being of patients with

AD, and health professionals rely on the caregiver information

Figure 2. The Faces Pain Scale.

Figure 3. Difference in pain report between AD group and N group.

Santos and Castanho 323



to add or alter prescribed drugs such as painkillers. The FN

group result matches the CAS N and FPS N results, which is

self-consistent and a sign that the method is robust.

As mentioned earlier, most researchers agree that in patients

with dementia, particularly of the Alzheimer type, sensitivity to

pain is observed, although the emotional component, depen-

dent on higher brain structures, is reduced or even abolished.

This means that patients with AD present less pain complaints,

which appear to decrease as the disease progresses. Our study

supports that in patients with prior osteoarticular pathology,

with and without AD, the AD group reported less subjective

pain, and that their pain was not as perceived by their family

caregiver as in normal individuals.

This study also points to the need of, when evaluating

patients with AD, always measure their pain level using appro-

priate scales instead of solely depending on the information

provided by their primary care provider.

Limitations

The most significant limitations of this study are:

� Data are not a demonstration that there is less pain in

patients with AD because only specific brain areas are

affected, which could be evaluated measuring responses

to determined pain stimuli;

� Pain reports were for a point in time; assessment on var-

ious days would be valuable, as pain report is dependent

on several physical and psychological factors that can

vary over days;

� Our patients were in a mild/moderate stage of the dis-

ease. We do not know how their behavior and their care-

giver perception would change with the evolution of

disease.

For that, we suggest a study including groups from different

stages of the disease or following the same patients during an

enlarged period of time.
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