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Background/Purpose: Elderly patients who are cognitively impaired tend to have a decreased ability to
communicate and report pain, which results in the under-detection and under-treatment of pain. This
study aimed to describe the prevalence of pain in elderly patients with moderate to severe dementia who
were residing in nursing homes and to determine the factors associated with pain.
Methods: Elderly patients older than 60 years of age with Mini-mental State Examination (MMSE) scores
of <20 who were resident in three selected nursing homes were recruited. Demographic data and co-
morbidity were recorded. Information about treatment with analgesic drugs, physical restraints, the
presence of depression, and behavioral disturbances was collected from medical records and from health
care workers. Pain was assessed using the Chinese version of the Pain Assessment in Advanced Dementia
Scale (PAINAD-C).
Results: A total of 309 residents with a mean � SD age of 85 � 7.5 years and a mean � SD MMSE score of
9.6 � 6.3 were included in the study. A total of 61.5% (190) of patients experienced pain as defined by a
PAINAD-C score of �2. Only 30.7% (95) of patients were treated with analgesic drugs. Univariate analysis
showed that a lower MMSE score, male sex, poor mobility level, treatment with psychotropic drugs, use
of physical restraints, presence of physical aggression, and being uncommunicative were associated with
pain. The major factors associated with pain were the use of physical restraints [odds ratio (OR) 3.1], the
presence of physical aggression (OR 2.55), male sex (OR 2), and poor MMSE score (OR 0.94).
Conclusion: Pain is highly prevalent among nursing home residents with moderate to severe dementia
and is associated with the use of restraints. However, only half of the patients in this study were treated
with analgesic drugs. An improvement in the caregivers’ knowledge of pain assessment together with
the provision of adequate treatment for pain is necessary in the care of these groups of patients with
dementia.
Copyright � 2013, Asia Pacific League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan

LLC.
 Open access under CC BY-NC-ND license.
1. Introduction

Pain is an important problem in frail elderly patients.1 The
prevalence of pain is high in both elderly patients living in in-
stitutions and in those living in the community.2,3 It has been re-
ported that older adults tend to experience more painful illnesses
than younger adults.4 Huffman5 found that patients with increasing
cognitive impairment tend to have a decreased ability to report
pain compared with patients without dementia. This can result in
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both the under-detection and under-treatment of patients with
dementia who have difficulty communicating their pain, or if there
is reduced awareness by health care workers about the manage-
ment of patients with dementia who have pain.6 Some studies have
indicated an alteration of pain experience in patients with Alz-
heimer’s disease (AD). Benedetti et al7 found that there is a high
tolerance of experimental pain in patients with AD compared with
elderly patients without dementia and other subtypes of dementia.
Pain in patients with dementia may exacerbate cognitive decline
and agitated behavior. In a study of severely disabled nursing home
residents, aggressive behavior was significantly more common in
patients with two or more pain-related diagnoses.8

The prevalence of pain in older people with dementia has been
reported to vary greatly from 28% to 83%.9,10 These varying rates
ublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
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reflect the difficulty of assessing pain in patients with dementia.
Different methods can be used to assess pain. These include gath-
ering information frommedical or clinical records of diagnoses and
the use of self-reported pain. Although selfereported pain may be
the gold standard for measuring the prevalence of pain in patients
with mild dementia, those with moderate to severe dementia are
not reliably assessed or are excluded altogether.11

There is an interaction between pain, cognitive impairment,
depression, and behavioral disturbances. An increased awareness of
pain in patients with dementia can help caregivers to provide more
effective care for these groups of patients, resulting in an improve-
ment in their quality of life and a reduction in health care costs.

The aims of this study were to describe the prevalence of pain in
patients with dementia residing in nursing homes, to identify the
association of pain with the use of analgesic drugs, and to identify
the risk factors for pain in this group of patients.

2. Methods

Six nursing homes were invited to participate in this study and
finally only three government-supported nursing homes with a
total capacity of 550 patients agreed to participate. The inclusion
criteria were: a diagnosis of dementia from medical records; resi-
dent in a nursing home for at least 4 weeks before data collection;
age >65 years; and no major environmental changes within the
previous month. The exclusion criteria were: those patients with a
terminal illness or an acute stage of any illness; patients with severe
hearing and visual impairments that affected their ability to
participate; and patients experiencing distressing social circum-
stances such as the death of a close relative or friend.

Basic demographic information including age, sex, and ambu-
latory status (walking with aids or being chair-bound or bed-
bound) was recorded. Cognitive status was measured using the
Mini-mental State Examination (MMSE).12 Comorbidities were
recorded from the patients’ medical records and the Charlson Co-
morbidity Index13 was calculated. A higher Charlson Comorbidity
Index indicates greater medical comorbidities. Depressive symp-
toms were registered if mentioned as present in the medical re-
cords of the patients. ‘Uncommunicative’ was defined as the
absence of verbal communication.

Pain was assessed using the Chinese version of the Pain
Assessment in Advanced Dementia Scale (PAINAD-C).14 PAINAD-C
is a five-item observational tool. Patients were observed during
activities and behavioral indicators of pain were recorded:
breathing, negative vocalization, facial expression, body language,
and ability to be consoled. Each of the five assessments had a range
from 0 to 2, giving a total score of 10. A higher score indicates more
severe pain. A score of �2 was defined as having pain.15 The pri-
mary caregiver, who was familiar with the patient and knew his or
her usual behavior, was responsible for the PAINAD-C scoring. The
primary caregivers were usually the health care assistants of the
nursing home. Residents were observed at randomly selected times
during personal morning care (e.g. washing and showering).
Morning carewas chosen as the observational moment because it is
believed to be a provocative time for pain.11 All primary caregivers
were trained in scoring with the PAIDAD-C tool by the authors
before the start of patient recruitment.

Information on treatment with analgesic drugs was recorded
from the patients’ medical records. The number of different drugs
used to treat pain was registered in accordance with the WHO
analgesics ladder: no pain medication, nonopioids (WHO I), weak
opioids (WHO II), and strong opioids (WHO III). WHO II and III are
combined because of the rare use of weak opioids. Current drugs
used for pain were defined as drugs used for four or more days in
the preceding week.
Behavioral disturbances were recorded as any of the following
symptoms: wandering, verbal disruption, physical aggression,
regressive behavior, and hallucinations.16 Each of themwere coded
as present or absent. Descriptive statistics were computed from the
respondents’ characteristics and in relation to pain. Differences
between groups were analyzed for continuous data using the Stu-
dent t test or theManneWhitney U test as appropriate, and the Chi-
square test was used for categorical data. The logistic regression
model was set up to identify the independent factors associated
with pain.

Written consent was obtained from the patients with mild de-
mentia. For those who were unable to comprehend, written con-
sent was obtained from their legal surrogate guardians. Permission
to conduct the study was obtained from the managing directors of
the nursing homes.

Approval was obtained from the Hospital Authority Regional
Ethics Committee.

3. Results

In total, 309 patients were recruited. The mean � SD age was
85 � 7.5 years and the mean � SD MMSE score was 9.6 � 6.3. There
were 125 (40.5%) male patients. More than 90% of patients were
chair-bound or bed-bound: 180 (58.3%) were chair-bound and 104
(33.7%) were bed-bound. The commonest cause of dementia, seen
in 131 (42.4%) patients, was AD; 120 (38.8%) patients had vascular
dementia and 44 (14.2%) patients hadmixed dementia. The median
Charlson Comorbidity Index was 3; 108 (35%) patients were un-
communicative. Two hundred patients (64.7%) were put in re-
straints. Behavioral disturbances were reported in 169 (54%)
patients. A total of 98 (58%) patients displayed verbal disruption, 60
(35.5%) patients experienced hallucinations, 55 (32.5%) patients
were physically aggressive, 12 (7%) patients wandered, and 10
(5.9%) patients showed regressive behavior. A total of 102 (33%)
patients, nearly one-third of the total, were treated with psycho-
tropic drugs. Among them, 59 (19.1%) patients were treated with
antipsychotic drugs, 39 (12.6%) patients received antidepressant
drugs, 31 (10%) patients were given sedative or hypnotic drugs, and
five (5.1%) patients were prescribed anxiolytic drugs. Thirty-nine
(12.6%) patients had depression according to their medical records.

The mean � SD PAINAD-C score was 2.3 � 2.2. When pain was
defined as PAINAD-C �2, it was found that it was present in 190
(61.5%) of our patients. However, only 95 (31%) patients were
treated with analgesic drugs and the mean number of analgesic
drugs used was only 1.08 (range 0e3). The most commonly pre-
scribed analgesic drug was paracetamol, prescribed in 91 (29.4%)
patients, and only eight of our patients were prescribed tramadol
for pain relief.

Table 1 gives the basic demographic variables among patients
with and without pain. Univariate analysis found that a lower
MMSE score, male sex, mobility level, treatment with psychotropic
drugs, use of physical restraints, the presence of physical aggres-
sion, and being uncommunicative were associated with pain. Lo-
gistic regression analysis adjusted for mobility level, treatment
with psychotropic drugs, and being uncommunicative found that
theMMSE score [odds ratio (OR) 0.946, 95% confidence interval (CI)
0.9e0.998], use of restraints (OR 3, 95% CI 1.58e5.67), the presence
of physical aggression (OR 2.55, 98% CI 1.1e5.87), and male sex (OR
2, 95% CI 1.07e3.79) were independently associated with pain
(Table 2).

4. Discussion

Our study found that there is a high prevalence of pain in these
patients with moderate to severe dementia patients resident in



Table 1
Demographic information for patients with dementia resident in nursing homes.

Patients with
pain (n ¼ 190)

Patients without
pain (n ¼ 119)

p

Age (y), mean � SD 84.57 � 7.62 85.57 � 7.44 0.255
Male sex, n (%) 66 (34.74) 39 (32.77) 0.029
MMSE score, mean � SD 8.34 � 6.26 11.22 � 5.98 0.001
Charlson Comorbidity Index,

median
3 3 0.778

Number of analgesic drugs,
mean � SD

1.11 � 0.41 1.03 � 0.17 0.177

Type of dementia
Alzheimer’s disease, n (%) 82 (43.15) 49 (41.17)
Vascular dementia, n (%) 70 (36.84) 50 (42.02)
Mixed dementia, n (%) 29 (15.26) 15 (12.61)
Dementia associated with

Parkinson’s disease, n (%)
8 (4.21) 5 (4.20)

0.816
Mobility level
Can walk unaided, n (%) 2 (1.05) 6 (5.04)
Can walk with aids, n (%) 6 (3.16) 11 (9.24)
Chair-bound, n (%) 108 (56.84) 72 (60.50)
Bed-bound, n (%) 74 (38.95) 30 (25.21) 0.003

Treatment with analgesic
drugs, n (%)

62 (32.63) 33 (27.73) 0.415

Treatment with psychotropic
drugs, n (%)

72 (37.89) 30 (25.21) 0.022

Presence of depression, n (%) 29 (15.26) 10 (8.40) 0.077
Use of physical restraints, n (%) 141 (74.21) 59 (49.58) <0.001
Behavioral disturbances
Wandering, n (%) 7 (3.68) 5 (4.20) 0.819
Physical aggression, n (%) 42 (22.1) 13 (10.9) 0.012
Hallucinations, n (%) 42 (22.11) 18 (15.13) 0.131
Verbal disruption, n (%) 67 (32.26) 31 (26.05) 0.09
Regressive behavior, n (%) 5 (2.63) 4 (3.36) 0.92
Uncommunicative, n (%) 79 (41.58) 29 (24.37) 0.002

MMSE ¼ Mini-mental State Examination.
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nursing homes. This is comparable with a study by Husebo et al,17

which found that nearly 78% of patients with dementia reported
pain using a 10-item visual analogue scale. A study involving less
impaired older residents also reported a high prevalence of pain
using an observational scale.11 Although the burden of pain in pa-
tients with dementia is high, only 31% of patients in this study were
treated with analgesic drugs. Pain assessment is not a routine
requirement in nursing homes in our locality, in contrast with the
commissions on accreditation of health care organizations in the
USA, which require mandatory regular pain assessment in nursing
homes.18 It is notable that a substantial minority of the residents
received no formal pain assessment and that these assessments
were only slightly more common in nursing homes than in resi-
dential care or assisted living facilities. Despite this, Williams et al19

reported that only 31.3% of patients with dementia and pain in
long-term residential care received no treatment for pain.

As shown in other studies,20 patients with dementia had lower
rates of treatment with drugs for pain than those without de-
mentia. Brummel-Smith et al21 showed that 88% of patients with
dementia had reported some pain, but they were less likely to be
treated with narcotic drugs and had fewer months of treatment
Table 2
Results of logistic regression analysis for independent predictors of pain.

Odds ratio p 95% confidence
interval

MMSE 0.95 0.041 0.89e0.99
Use of physical restraints 2.99 0.001 1.58e5.67
Presence of physical aggression 2.55 0.028 1.11e5.87
Male sex 2.01 0.003 1.07e3.79

MMSE ¼ Mini-mental State Examination.
with drugs for pain than patients without dementia. This could
reflect an under-use of drugs for the treatment of pain. It is
postulated that the under-reporting of the presence of pain among
poorly communicating or uncommunicative patients with de-
mentia leads to under-detection and under-treatment of their pain
symptoms. Those taking care of patients with dementia may simply
be unaware of the degree of pain experienced by the patients.
Furthermore, health care providers may worry about the poten-
tially adverse effects of more powerful drugs such as nonsteroidal
anti-inflammatory drugs or narcotic drugs.

The patients who had pain as determined by their PAINAD-C
score had a lower MMSE score (8.3 vs. 11.2, p < 0.001). This is
similar to findings by Fisher et al,22 but their findings excluded
severely impaired older patients. However, Leong and Nuo23 found
that the prevalence of pain did not differ among residents with
normal, mildly impaired, or severely impaired cognition. It could be
that residents at all levels of impairment experienced similar in-
tensities of pain, but that the pain was not assessed accurately.
Leong and Nuo23 used the PAINAD-C score in a sample of 36
severely impaired patients to determine the prevalence of pain.
However, the scoring was made retrospectively by asking the
nurses if they had noticed any of the observed behaviors during the
previous week. This may result in recall bias.

The higher the level of cognitive impairment of our patients, the
more intensely pain was experienced. However, there was no sta-
tistical difference in the MMSE score with analgesic drugs used
(10.39 vs. 9.18, p ¼ 0.193). There was also no statistically significant
difference in the use of analgesic or psychotropic drugs (32.3% vs.
30.0%, p ¼ 0.89). This reflects the situation that, although pain is
more prevalent among patients with severe dementia, it is not
adequately assessed and treated. Pain in patients with severe de-
mentia was both under-detected and under-treated. In patients
with dementia who are uncommunicative, the identification of
pain by untrained staff can be very difficult. This resulted in the
under-prescription of analgesic drugs. Only eight (2.6%) of our pa-
tients were treated with tramadol. This may be because the resi-
dents did not have sufficient pain to merit treatment, or because
the nursing staff may have felt that caution should be taken in
prescribing opioids or other analgesic drugs due to their side ef-
fects. A US study24 of attitude barriers to the treatment of non-
cancer pain in nursing home residents found that the residents
were in fear of developing addiction or dependence and the pos-
sibility of other undesirable effects such as constipation and
confusion.

Patients with a poor mobility level generally have a high
occurrence of pain. Residents who are more dependent in activities
of daily living requiremore assistance in their daily care. It has been
shown by Lin et al25 that important characteristics associated with
pain in residents with dementia were assisted bathing and assisted
transfer. Passively received care was a major pain stimulus and was
likely to be a strong factor for the presence of pain. Jordan et al26

showed that the majority of pain identified was musculoskeletal
pain. Interventions related to musculoskeletal movement during
daily care activities will contribute to the development of pain
behavior in residents with advanced dementia.

More patients who experienced pain were treated with psy-
chotropic drugs than patients without pain. However, there was no
statistical difference among the different types of psychotropic
drugs used in the presence of pain. Furthermore, the MMSE scores
were significantly lower (7.92 vs. 10.57, p ¼ 0.003) in patients who
received psychotropic drugs than in those who did not. However,
when treatment with psychotropic drugs was analyzed by logistic
regression, the result was not significant. Those patients who were
more cognitively impaired were prescribed psychotropic drugs and
it is postulated that the cognitive level itself was actually the major
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contributor to the development of pain, rather than the use of
psychotropic drugs. Another postulation is that pain in patients
with severe dementia may present with behavior disturbances
which, in turn, lead to more treatment with psychotrophic drugs
than analgesic drugs. The possible interaction between pain,
treatment with analgesic drugs, behavior disturbances, and treat-
ment with psychotrophic drugs needs to be explored through
further study.

We found that male patients experienced more pain than fe-
male patients. Some studies have shown that women are more at
risk of pain than men,11,27 whereas others25 did not show any sex
differences. The association of sex difference with pain is weak
(p ¼ 0.03) in the study of Zwakhalen et al,11 which showed that it
was not a significant predictor in logistic regression analysis.
However, in our study, the influence of sex was a significant pre-
dictor with an OR of 2. Male patients seems to experience a higher
prevalence of pain, which is in contrast with other international
studies.11,27 It may be that in the Chinese population women
generally tolerate pain better than men.

Depression has been shown to be related to pain in both
cognitively impaired and non-impaired populations.23 However,
we did not show any relationship with cognitive state. In our study,
depression was not optimally assessed. We only registered
depression as present if it was mentioned in the patient’s medical
record. A proper assessment of depressive symptoms with psy-
chiatric input may be necessary for the management of this group
of patients.

Our study found that the use of physical restraints is a strong
predictor for the presence of pain. More than three-quarters of our
patients who experienced pain were put in physical restraints. In
institutional environments where there is under-staffing and a high
workload, the use of restraints is commonly seen as a means to
prevent unstable behavior in patientswith dementia and to prevent
falls and injuries; this is considered necessary for the safety and
protection of patients. However, the use of physical restraints may
increase or aggravate negative effects such as behavioral symptoms,
infection, and incontinence, and may also promote further func-
tional decline.28 Furthermore the use of restraints may produce
nociceptive stimulation, especially when the patient tries to pull off
the restraints. This will further aggravate pain. The presence of
abnormal behavior, especially physical aggression, was associated
with theprevalenceof pain. There is anassociationbetweenphysical
aggression and the use of restraints. Restraints may aggravate
physical aggression, or patients who are physically aggressive may
be put in restraints for their ownprotection and safety. Both of these
can precipitate the development of painful conditions. It is recom-
mended that nurses and caregivers minimize the use of physical
restraints when caring for patients with dementia.

The prevalence of pain in patients who were uncommunicative
was nearly twice that in those patients who were communicative.
Patients with dementia who have poor communication cannot
express their experience of pain and we should be aware that pa-
tients who are severely cognitively impaired and uncommunicative
should not be assumed to be in less pain than other patients. Proper
pain assessment is an important factor in these groups of patients.

We used the proxy report of PAINAD-C score as the primary
measurement of pain. Self-reporting of pain by patients was not
included. It is well known that a large proportion of patients with
dementia areunable to ratepainusing anyof the tools.Wynneet al29

found that only one-third of cognitively impaired patientswere able
to use a pain scale based on facial expression. A convenient and
simple assessment tool is therefore necessary. Most of the reported
pain prevalence studies have used assessment tools retrospectively
by asking nurses or care givers if they had noticed any of the speci-
fied behaviors during the previous week, which may result in recall
bias. The strength of this study is that we obtained scores directly
while the subjectswere receiving routine care, such as cleansing and
showering, which are believed to provoke nociceptive stimuli. The
chance of recall bias was thus kept to a minimum and gives more
valid results. Unfortunately, pain measurements were made at only
one point in time, although the use of a single point in time mea-
surement is common in health care research. It would have been
better if we had been able to measure the prevalence of pain over
several consecutive days. However, this study was limited by re-
sources and other practical limitations. The cross-sectional nature of
this study cannot reflect any possible cause and effect relationship.
Other comorbid conditions, such as undiagnosed acute arthritis,
urinary retention, and constipation may also lead to changes in
breathing, abnormal vocalization, and abnormal facial expressions
that may mimic behavior associated with pain as assessed by the
PAINAD-C score. It is therefore necessary to rule out concomitant
medical problems that produce behavior associated with pain in
severe and uncommunicative patients with dementia.

In conclusion, the prevalence of pain is high among nursing
home residents with moderate to severe dementia and is associ-
ated with poor mental function, physical aggression, and the use of
restraints. There is generally under-treatment with analgesic drugs
for symptom relief, probably due to a limited awareness of pain
among health care workers. The multi-morbidity and lack of
communication ability of the patients suggests the need for a
comprehensive approach to pain assessment and treatment in a
multidisciplinary perspective. Our research findings suggest that
health care workers should try to minimize the use of restraints in
caring for patients with dementia and that medical staff’s aware-
ness of the importance of pain measurement as a vital sign in the
care of patients with dementia should be increased.
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