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progressive neurological/neurodegenerative disorder. The specific symptoms 
that someone with dementia experiences depend on the parts of the brain that 
are damaged and the disease that is causing dementia. There are over 50 
diseases that may cause dementia, but the most common dementia subtypes 
are: Alzheimer’s dementia, vascular dementia, frontal temporal dementia and 
dementia with Lewy bodies.5 Regardless of which type of dementia is diagnosed, 
each person will experience his dementia in his own unique way.

Although the disease trajectories are variable, dementia should be viewed as a 
life-limiting disease, and as there is no curative treatment available, palliative 
care is regarded appropriate.6,7

Palliative care in dementia
Palliative care is defined by the World Health Organization as “an approach that 
improves the quality of life of patients and their families facing the problems 
associated with life-threatening illness, through the prevention and relief of 
suffering by means of early identification and impeccable assessment and 
treatment of pain and other problems, physical, psychosocial and spiritual”.8  
In addition to this definition, the European Association for Palliative Care has 
presented an 11 domain-framework for palliative care in dementia providing 
guidance for clinical practice, policy and research.9 One of the 11 domains is 
‘Optimal treatment of symptoms and providing comfort’ and includes the 
assessment and treatment of frequently reported symptoms such as pain in 
people with dementia. This domain was found important by experts and had the 
highest research priority rating. More insight into the assessment and treatment 
of pain in dementia might serve as a building block to improve palliative care for 
people with dementia.

Pain in people with dementia 

Pain in people with dementia is a frequent occurrence and has been cited as one 
of the main reasons for a decrease in quality of life, especially in residents with 
dementia who live in a nursing home.10 However, pain in people with dementia is 
also known to be difficult to manage adequately.11 Particularly people with 
dementia who live in nursing homes have been identified to be at increased risk 
for experiencing pain and receiving inadequate treatment.12,13

This thesis is about pain in people with dementia with a special focus on those 
who live in a nursing home. Determining the prevalence of pain and its associated 
factors in nursing home residents with dementia will help optimizing pain 
management and might serve as a building block to improve palliative care for 
people with dementia. This general introduction provides background information 
on nursing home care, dementia, and specifically pain in people with dementia. 
Finally, the objectives and outline of this thesis are presented. 

Nursing home care for people with dementia in the Netherlands

There are several forms of institutional care in the Netherlands. The most 
intensive form of institutional care is provided in nursing homes. For several 
years, the government policy has been to stimulate the use of formal care at 
home instead of institutional care. As a result of this policy, the percentage of 
people with dementia that live in a nursing home has not changed in recent 
years. In contrast to this, the volume of care (i.e. the number of people with  
heavy care needs) has increased by 2.2% per year on average.1 Nowadays,  
only people with severe physical disabilities or severe psychogeriatric problems 
(e.g. dementia) are admitted to nursing homes.1

In 2013, approximately 50,000 people with dementia and dementia-like disorders 
were living in a nursing home.2 Most of them lived in small-scale special care 
units, as a result of improvements in dementia care with more attention for 
residents’ needs and their security and safety.3 The care in dementia special care 
units is characterized by a multidisciplinary approach, involving nursing staff, 
elderly care physician, psychologists and paramedical staff.4

Dementia

Dementia is a term used to describe a combination of symptoms (i.e. syndrome) 
which have a considerable impact on an individual’s daily life: problems with 
memory, having trouble communicating and behavioural changes (i.e. neuro-
psychiatric symptoms). It is caused by brain cell damage, mainly due to a 
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awareness of pain.36 In dementia with Lewy bodies, pain perception might be 
altered due to damage caused by Lewy bodies, as well as, cortical atrophy.37

However, evidence from neuropathological, neuroimaging, experimental, and 
clinical research is still conflicting for all dementia subtypes and there is no 
conclusive evidence of the impact of dementia related neuropathological changes 
on pain perception.26 Knowledge of the prevalence of pain in people with dementia 
of different subtypes will be helpful in optimizing the treatment of pain in people 
with dementia; it is therefore relevant to investigate the prevalence of pain in a 
population with various dementia subtypes. The implications of assessment on 
pain in different dementia subtypes are discussed further on in this chapter. 

Pain management in people with dementia
Management of pain in dementia includes both recognition and treatment of 
pain. Pain recognition is an important and challenging task because pain 
expression in people with dementia might be different from those without 
dementia. The clinical manifestations of pain are frequently multifactorial,  
and people with dementia are more vulnerable to side effects of analgesic drugs.  

Pain recognition is especially difficult in nursing home residents with dementia 
who are unable to articulate their pain verbally. The non-verbal manifestations of 
pain must be recognized and interpreted correctly, so that the distress caused to 
these residents can be treated adequately. Few guidelines exist to aid in the 
recognition and treatment of pain. In the Netherlands, the Dutch Association of 
Elderly Care Physicians (Verenso) has developed the multidisciplinary guideline 
‘Recognition and treatment of chronic pain in vulnerable elderly people’ (2011).38 
This guideline provides a summary of the relevant literature on pain in elderly 
people, and contains recommendations for recognition as well as for treatment 
of pain in vulnerable elderly people, including people with dementia. 
Internationally, it is one of the first guidelines specifically concerning pain 
management in nursing home residents with dementia, including detection of 
pain and its treatment. Adherence to the guideline in clinical practice has not 
been evaluated yet.

Pain assessment in people with dementia
Assessing pain and quantifying the experience of pain in older people with 
dementia is both important and challenging. It becomes even more challenging 
in the presence of severe cognitive impairment, and communication difficulties. 
Older people with severe cognitive impairment, in particular those who live in 
nursing homes, may find it difficult to articulate their pain verbally and their 
ability to self-report can become impaired or even be absent. Behavioral changes 

Pain
Pain is described by the International Association for the Study of Pain as  
“an unpleasant sensory and emotional experience associated with actual or 
potential tissue damage, or described in terms of such damage”.14 Pain is the 
experience we associate with actual or potential tissue damage and it is always 
subjective.14 This is also true for people with dementia, and when they report pain, 
specifically those with mild to moderate dementia, it should be regarded as pain.15

Pain prevalence in people with dementia
The prevalence of pain increases with advancing age, often exceeding 50% in 
community dwelling older people without dementia.16 In recent years, similar 
prevalence rates have been found for pain in people with dementia.11,17 

Two decades ago studies on pain in dementia were scarce, especially in those 
who live in a nursing home.18 Ferrell et al.(1995) were the first to report on the 
prevalence of pain in nursing home residents with dementia and they found a 
prevalence of 62%.19 Their findings were followed by some evidence that pain 
was not always recognized,20 and that pain was structurally undertreated in 
people with dementia.21-23 Along with these findings a discussion was started 
about the interaction between pain and dementia.24 It has been suggested that 
due to the specific neuropathological changes pain might be perceived differently 
per dementia subtype.25 Since, the number of studies on neuropathological 
changes in pain and dementia has grown gradually.26 First, animal studies 
found an elevated pain tolerance in mice suffering from Alzheimer’s dementia,27 
subsequently experimental studies in people with Alzheimer’s dementia 
replicated this finding.28 With atrophy of gray matter as main neuropathological 
feature in Alzheimer’s dementia, neuropathological changes in Alzheimer’s 
dementia have been suggested to cause an increase in pain tolerance.27-29  
This increase in pain tolerance is expected to result in a diminished pain 
experience in people with Alzheimer’s dementia,28,29 however, more recent 
studies have shown conflicting results.30-32 These studies show that pain 
perception, and therefore pain experience, was not diminished in people with 
Alzheimer’s dementia. Moreover, Jensen-Dahm et al.(2014) showed a lower 
tolerance to cold pressor pain in people with AD.30 In the case of vascular 
dementia, with atrophy of white matter as main neuropathological feature, 
neuropathological changes have been suggested to decrease the pain 
tolerance.25,33 And this decrease in pain tolerance might lead to both an increased 
pain experience and an increased pain prevalence.34 In frontotemporal dementia, 
atrophy of grey matter is seen in the frontal, lateral temporal and parietal brain 
areas.35 These neuropathological changes have been suggested to influence the 
emotional-affective aspects of pain, and therefore, might lead to a loss of 
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may be the only available externally observable sign of pain, but the interpretation 
of these behaviors might be difficult. It is particularly important that pain is 
considered as a possible underlying cause for behavioral change and that steps 
are taken to identify the possible cause in order to provide comfort, and therefore 
improve the quality of life. In the presence of cognitive impairment, behavioral 
measures of pain can be used with moderate to reasonable interrater reliability, 
but even in cognitively intact older people they are not always a good measure of 
intensity.15,39

For people with mild to moderate dementia who can still communicate, self-report 
scales have been proven useful and have been shown to be valid.40,41 For people 
with severe dementia who are unable to communicate whether they are in pain, 
there are dementia-specific observational pain scales. However, the robustness 
of their psychometric properties has been object of discussion.42 Observational 
pain scales are based on behaviour that is interpreted as signaling pain.  
Pain observations may be based on behaviours that typically indicate to others 
that an individual is experiencing pain such as facial expressions, and physical 
signs, but also on less specific behaviours such as avoiding functional activities 
or recreational activities. Some people become aggressive and start verbalising 
and vocalising their pain, whereas other people may only show subtle changes 
such as becoming withdrawn. It should be remembered that such behaviour  
may point to pain, but may have causes other than pain. Observational pain  
tools might pick up other causes of distress, for example anxiety.43 Therefore,  
the relationship between signs and symptoms pointing to pain and the usual 
signs and symptoms of the dementia syndrome needs to be weighed carefully 
before concluding that the observed behaviour is indicative of pain.44 

Nowadays a number of promising pain assessment tools are available and 
research into the psychometric characteristics of these tools has shown that 
several of these assessment tools enable the effective identification of pain and 
pain-related behaviour in people with dementia that have difficulties 
communicating pain.11, 42, 45 Recent studies that used these specific observational 
scales have shown that nursing home residents with severe dementia are at 
highest risk to be in pain that is neither detected nor adequately treated.45,46 
These studies also looked at the role of dementia subtype, but did not find a 
significant difference between dementia subtypes. In the study by Zwakhalen et 
al.(2009) the dementia subtype diagnosis was missing in more than half of the 
participants due to the fact that most of the nursing home residents had only a 
diagnosis of ‘dementia not otherwise specified’ (NOS) at that time.46 Husebo et 
al.(2010) in their study on the psychometric properties of the Mobilization-
Observation-Behaviour-Intensity-Dementia (MOBID-2) Pain Scale found that 

nursing home residents with a combination of Alzheimer’s dementia and 
vascular dementia tend to have more pain than those without dementia.45 As 
both studies were not primarily designed to compare pain prevalence in people 
with dementia of different subtypes, it is relevant to study the prevalence of pain 
in a population of nursing home residents with a known dementia subtype 
diagnosis, and to use several dementia-specific assessment tools concurrently.47

Pain treatment in people with dementia
Pain treatment in people with dementia in itself is not so different from that of 
people without dementia. After recognizing that someone is in pain, classifying 
pain in pathophysiologic terms can be a guidance in achieving adequate pain 
relief. There are two main pain types:14,48

 1.  Nociceptive pain: this type of pain is caused by tissue damage and is most 
often derived from the stimulation of pain receptors. Nociceptive pain is 
usually described as “sharp” and “aching”. This type of pain responds well 
to common analgesic medications and non-pharmacological strategies.

 2.  Neuropathic pain: this type of pain is caused by nerve damage and is 
usually described as “tingling” or “shooting”. Neuropathic pain does not 
respond as predictably to analgesic therapy as nociceptive pain. However, 
neuropathic pain has been noted to respond to so called ‘anti-neuropathic 
drugs’ such as tricyclic antidepressants and anticonvulsants.38

The most commonly used strategy to manage pain is to start with analgesic 
drugs. However, the number of analgesic drugs that can be used in older people 
is limited. Older people are more likely to experience side-effects related to 
changes in their pharmacokinetics (i.e. metabolism and elimination of analgesic 
drugs); therefore, several medications should be avoided in older people (with 
dementia), such as nonsteroidal anti-inflammatory agents (NSAIDs), paracetamol 
with codeine, or, weak opioids such as tramadol.37,38 This limits the analgesic 
treatment possibilities and might result in a generally restricted analgesic policy 
in frail older people with dementia, which in turn may result in undertreatment 
of pain.38

Indeed, studies in nursing home residents with dementia have shown 
undertreatment and/or too low dosages of analgesics.13,49-51 Apart from difficulties 
in assessing pain and restricted analgesic policy, undertreatment has been 
attributed to differences in pain perception in connection with dementia subtype, 
clinical difficulties in assessing neuropathic pain in people with dementia,  
as well as poor knowledge and training of nursing home staff.26,51,52
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In contrast to these findings, a few recent studies have shown a tendency to an 
increased use of analgesics in people with dementia.47 For example, Haasum et 
al.(2011) found that people with dementia had a higher probability to use 
paracetamol than those without dementia, but they found no difference in use of 
opioids or specific drugs to treat neuropathic pain.53 The observed increased use 
of analgesic drugs can be perceived as both promising and alarming. It may be 
considered promising because it might reflect an increased alertness when it 
comes to pain in people with dementia. On the other hand, a high frequency of 
prescription of analgesic drugs does not necessarily mean that appropriate 
treatment is being given to the right individual at the right time. To enhance 
appropriate pain treatment in nursing home residents with dementia, more 
insight in current pain treatment strategies is needed.

Objectives of this thesis

The aim of this dissertation is threefold. First, it aims at gaining insight into the 
prevalence of pain in people with dementia and factors associated with pain. 
Second, it aims at investigating the relationship of pain with neuropsychiatric 
symptoms (e.g. depression and agitation) and quality of life. Third, it aims to 
investigate the current situation in Dutch nursing homes considering management 
and the effect of feedback about presence of pain combined with a treatment 
advice on the course of pain. 

Outline of this thesis

To address the objectives of this thesis, we performed both literature research and 
clinical research. As a recent overview of pain experience data and pain prevalence 
data in dementia subtypes was lacking, we performed two systematic reviews with 
the aim to summarize existing knowledge on pain experience (Chapter 2) and pain 
prevalence (Chapter 3) in the four most common dementia subtypes. 

As part of the clinical research, we collected data on the prevalence of pain in a 
population with different dementia subtypes and in various stages of dementia. 
Chapter 4 describes the rationale and methods of this observational, cross-
sectional, partly longitudinal, cohort study, the “PAINdemiA” study. The results 
of the “PAINdemiA” study are presented in chapter 5, 6 and 7. 
Chapter 5 describes the pain prevalence in nursing home residents with dementia 

and the role of dementia subtype. Chapter 6 reports on the longitudinal study 
that explored the course of pain and applied pain management strategies after a 
guideline-based assessment procedure. Chapter 7 reports on the cross-sectional 
study that investigated the association between pain, neuropsychiatric symptoms 
and quality of life in nursing home residents. 

Finally, chapter 8 provides a general discussion, which reflects on the results 
described in the previous chapters. Methodological issues of the study are 
discussed as well as implications for practice and recommendations for future 
research.
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Introduction

Aging is associated with an increase in the number of painful conditions, e.g., 
osteoarthritis.1,2 Age is also an important risk factor for dementia, in particular in 
dementia due to Alzheimer’s disease (AD).3,4 The prevalence of pain in people 
suffering from dementia exceeds 50%.5-7

During the last two decades, the number of studies on pain in dementia has 
increased considerably. However, most studies focus solely on a diagnosis of 
“dementia”, ignoring the fact that dementia concerns a heterogeneous disorder 
consisting of a number of subtypes. The most prevalent subtypes are AD, vascular 
dementia (VaD), frontotemporal dementia (FTD), and dementia with Lewy Bodies 
(DLB)].8,9 The neuropathology partly overlaps, but also differs between the various 
subtypes. Particularly the neuropathology, characterizing each subtype, may have 
its own influence on how pain is processed.10

AD is characterized by grey matter atrophy, e.g., in the hippocampus.11,12 The 
hippocampus is involved in the processing of motivational-affective aspects of 
pain.10 Atrophy of the hippocampus may therefore lead to an increase in pain 
tolerance,13-16 implying a decrease in pain experience.10 On the other hand, 
increased activity in brain regions involved in the processing of affective 
components of pain has been observed in a mild stage of AD,17 which implies that 
pain experience may be unaltered or even increased in this stage of AD. The 
lateral pain system, which processes the sensory-discriminative aspects of pain 
experience, remains largely intact in AD, resulting in an intact sense of pain 
location and intensity.10

Next to grey matter atrophy, AD is also characterized by white matter lesions.18 
White matter lesions may disrupt connections between cortical and subcortical 
brain areas (de-afferentiation),19 resulting in an increase in both pain experience 
and pain prevalence. More specifically, white matter lesions may disrupt 
connections between the intralaminar thalamic nuclei and somatosensory areas 
(SI, SII), resulting in abnormal sensations (dysesthesia).20 In VaD, white matter 
lesions are the most prominent neuropathology.21 Indeed, there are some 
indications that patients with VaD may experience an increase in pain.22,23 In FTD, 
neuronal loss and spongiform changes are seen in the frontal, lateral temporal, 
and parietal brain areas.24,25 The areas affected in FTD are strongly related to 
emotional states and motivation.26 This may explain why a loss of awareness of 
pain was reported significantly more often by caregivers of elderly with FTD than 
those of elderly with AD or VaD.27 In DLB, the amount of white matter lesions is 
similar to that in AD.28 However, grey matter such as the amygdala and medial 
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Recently, the number of studies focusing on pain in dementia has increased 
considerably. Still, little attention has been paid to the influence of the 
neuropathology of different dementia subtypes on pain experience. 
In 2003, a review identified several studies that indicated a relation between 
dementia subtype and pain experience. Now, ten years later, an update is 
warranted. We conducted a systematic review to identify studies that assessed 
pain experience and dementia subtypes by searching PubMed, Embase, PsycINFO, 
CINAHL, and Cochrane Library. Inclusion criteria were: (1) major dementia 
subtype diagnosis, i.e., Alzheimer’s dementia (AD), Vascular dementia (VaD), 
frontotemporal dementia (FTD), Dementia with Lewy Bodies (DLB); (2) age ≥ 60 
years; and (3) pain experience. We identified twelve studies that addressed AD, 
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In AD, studies on clinical pain indicate a reduced pain experience compared to 
controls, whereas experimental studies show inconsistent findings. In VaD, clinical 
studies found that primary caregivers rated pain equal to cognitively intact 
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thalamic nuclei are also affected by DLB.29 Like the hippocampus, the amygdala 
and the medial thalamic nuclei are involved in the affective aspects of pain, 
implying that the affective pain experience, or, suffering from pain, might be 
decreased in this type of dementia.10

The possible alterations in pain experience in the various subtypes of dementia 
emphasize the clinical relevance of assessing pain in dementia; undiagnosed 
changes in pain experience may have serious consequences. An increase in pain 
experience that remains unnoticed may lead to undertreatment of pain, whereas 
a decrease in pain experience may lead to serious bodily harm as patients may 
not react appropriately to potential damaging situations, e.g., hot water.27 

Particularly in view of the difference in neuropathology between the various 
subtypes of dementia and its putative consequences for pain experience, a review 
in 2003 included those studies that examined pain experience in these distinct 
groups of patients.10 The review included both clinical and experimental pain 
studies. The clinical pain studies compared the pain experience of elderly with 
dementia and cognitively intact controls who were faced with similar chronic 
painful conditions. The experimental pain studies applied standardized pain 
stimuli to both elderly with dementia and cognitively intact controls. The main 
conclusions were that patients with AD, and especially those with FTD, may 
experience a decrease in pain experience, whereas VaD patients may report an 
increase in pain experience. Clinical studies on DLB were not available. 
Limitations of that review were, that it was not conducted systematically, and the 
number of studies per subtype was low (AD, VaD and FTD) or no studies were 
available (DLB). Now, more than 10 years later, seems a timely opportunity to 
update the 2003 review by using up-to-date methodology. Therefore we 
systematically searched databases for studies, which focused on pain experience 
in the various dementia subtypes. 

The goals of the present review were to: (1) systematically identify and appraise 
both clinical and experimental studies that focus on pain experience in one of the 
four major dementia subtypes, i.e., AD, VaD, FTD, and DLB; and (2) to give an 
update of the conclusions drawn in the review published in 2003. 

Methods

Search
A systematic search of major electronic databases was conducted from inception 
until September 2014. Databases searched were PubMed, EMBASE, CINAHL, 
PsycINFO, and the Cochrane Library. Search terms included were subtypes of 
dementia (Alzheimer disease OR Vascular dementia OR Multi-infarct dementia 
OR Frontotemporal lobar degeneration OR frontotemporal dementia OR Pick’s 
disease OR Lewy Body disease OR Lewy Body Dementia) and pain in the title or 
abstract, or medical subject headings. Medical subheadings were adapted to 
each electronic database. There was no restriction with respect to study design, 
as we expected to find few published papers determining dementia subtypes. 
One of the two reviewers (TB) searched the databases as detailed above and both 
reviewers (TB/JvK) searched for additional studies. Additional studies were 
identified by hand searching of reference lists of included papers and by 
contacting experts. Duplicates were removed and subsequently, the two 
reviewers independently conducted a two-stage inclusion process: (1) eligibility 
screening of title and abstracts, after which consensus between both reviewers 
was reached on the list of studies proceeding to the following stage; and (2) 
screening based on full text papers. If in doubt at stage 1 and/or if the abstract 
was absent, the full-text paper was obtained for further selection. 

The reviewers’ selections of studies were compared and in case of disagreement, 
a third reviewer (ES) was asked for advice to reach consensus. Studies were 
included if they: (1) involved elderly (60+) patients diagnosed with one or more 
subtypes of dementia (i.e., Alzheimer’s Disease, Vascular Dementia, 
Frontotemporal Dementia, Dementia with Lewy Bodies); (2) included clinically 
and/or experimentally derived measurements on pain experience. All studies 
were included irrespective of the presence of a control group. Studies were 
excluded if they: (1) involved patients without a known dementia subtype 
diagnosis or patients with a diagnosis of dementia other than the four subtypes 
named earlier; (2) involved chronic malignant pain; or (3) were not based on 
primary empirical data, or were only published as an abstract, case report, 
editorial, or letter. No language restriction was utilized. Studies on malignant 
pain were excluded, because pain due to cancer is often considered separately 
from non-malignant pain. The nature of the disease and the treatment of the 
disease reduce comparability with non-malignant pain studies. 

Primary authors were contacted when studies reported one or more dementia 
subtypes, but did not display the results of the subtypes separately. Papers were 
subsequently excluded if the authors were not able to provide the required data. 
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Quality assessment

All studies were assessed for methodological quality using the Newcastle-
Ottawa Scale (NOS).30 The NOS assesses quality of non-randomized studies by 
judging a study on three main concepts: the selection of the study groups; the 
comparability of the groups; and the ascertainment of the outcome. The NOS has 
predefined scoring criteria, but requires further specification depending on the 
topic of study. In the current study, the NOS was adapted as follows: (1) the case 
definition should include CT/MRI imaging and follow international criteria for 
dementia subtype diagnosis and (2) groups should be comparable for age and 
gender or one other relevant factors associated with pain, like the use of pain 
medication, comorbid anxiety and depression or other factors depending on the 
study design.

The maximum NOS score is 9 points. Studies that score ≥ 5 points are generally 
considered to be of satisfactory methodological quality.31-33 Studies with scores 
less than 5 should be interpreted with caution, for there is an elevated risk of 
bias. The quality assessment in the current study was performed independently 
by two authors (TB/JvK). Consensus was reached through discussion. 

Data extraction and analysis
Two reviewers (TB/JvK) independently extracted data on: (1) the characteristics 
of the study sample (e.g., sample size, gender, dementia subtype); (2) pain 
intensity and pain affect in clinical studies; (3) pain threshold and pain tolerance 
in experimental studies; and (4) conclusions of the included studies.
Because we expected considerable heterogeneity in study design, case mix and 
measurement instruments, no attempts were made to perform a meta-analysis.

Results 

Study selection 
The initial electronic search yielded 2408 hits: 475 from PubMed, 1151 from 
Embase, 437 from PsycINFO, 311 from CINAHL, and 34 from the Cochrane 
Library. After removing duplicates, there were 1606 unique hits, see figure 1. Two 
additional publications were identified by reference checking, so in total 1608 
articles were checked for eligibility based on title and abstract. A total of 120 
articles proceeded to the full text screening. At this phase, eleven authors were 
contacted for additional information, and nine studies were subsequently 
excluded. Following the full text review, a total of 104 studies were excluded. 

Finally, sixteen studies met the inclusion criteria, seven of these were also 
included in the review from 2003. No additional studies from before 2003 were 
identified that were not included in the earlier review. One study that was 
included in 2003 did not meet criteria for the current review, because it did not 
include clinically or experimentally derived pain measures. 

Figure 1. PRISMA 2009 Flow diagram of search strategy.34 
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Study characteristics 

In total, 16 studies were identified that focused on pain in dementia subtypes. 
Characteristics of the included studies are presented in tables 1 and 2. One study 
was reported with extra not published data.35 Eight of these were clinical studies 
and 8 were experimental studies. One study was a cross-sectional study,35  

the other 15 studies had a case-control design. Sample sizes of the case-control 
studies were generally small ranging from 27 to 63,36,37 while the cross-sectional 
study with 173 participants was considerably larger.35 All studies included both 
elderly with a subtype of dementia and a cognitively intact control group. 

Dementia subtype Author, year, country Design NOS score Sample Mean 
(SD)

Cognition 
Mean (SD)

Outcome 
measures

Pain intensity 
Mean (SD)

Pain affect 
Mean (SD)

Findings

AD, VaD, AD+VaD Husebo et al. (2008), Norway Crosssectional 
study

7/9 N= 173
84.7 (6.7) years
25% male
Nursing home

AD N = 47
VaD N = 72
AD+VaD N = 32
ND N = 30
MMSE 12.3 (9.7)

MOBID-2 AD 2.4 (2.2)
VaD 2.5 (1.7)
AD+VaD 2.9
(1.9)
ND 2.2 (1.5)

Observed pain intensity did not differ 
between subtypes. Patients with VaD, 
and VaD+AD had more pain locations 
than AD. 
Diagnosis based on clinical findings and 
CT. Although CT was present in 71% of 
cases.

AD Scherder et al. (1999), 
The Netherlands

Case-control 
study

5/9 N = 37
AD 84.2 (n.a.) years
ND 86.6 (n.a.) 
years
AD 10.5% male
ND 5.6% male
Nursing home

AD N = 19
CST 9.4
(range: 8.5-13)

ND N = 18
CST 17.5
(range: 14-20)

VAS
NWC-A
MPI-DLV
NHP-Pain

VAS
AD 5.5*
ND 22.4

NHP-Pain*
AD 7.9
ND 38.6

NWC-A
AD .21
ND .94

MPI-DLV*
AD .32

Elderly with AD reported experiencing 
lower pain intensities and less suffering 
from pain than controls when matched 
for the presence of chronic painful 
conditions. 
No difference in age, gender or 
education. Diagnosis of “probable” AD.

AD Scherder &
Bouma.
(2000),
The Netherlands

Case-control 
study

4/9 N = 60
Early AD 86.8 years 
(range: 75-95)
Midstage AD 82.3
years (range: 
76-92)
ND 87.1 years
(range: 76-96)

Early AD 17.5%
male
Midstage AD 20%
male
ND 15% male
Nursing home

Early AD
N = 20
MMSE-12
8.0 (range: 7-10)

Midstage AD
N = 20
MMSE-12
3.7 (range: 1-6)

ND N = 20
MMSE-12
11.4
(range: 11-12)

CAS CAS*
Early AD 2.9
Midstage AD
1.5
ND 8.4

Significance levels: Early-Mid*, 
Control-Early* control Mid*. Patients 
with AD reported significantly lower pain 
intensities when matched for chronic 
painful conditions. The ND group had 
significantly more comorbid conditions 
including hypertension. Results for FAS 
and FPS were presented although test 
comprehension was <80% in dementia 
groups. Therefore excluded from this 
review.

AD Scherder et
al. (2001),
The Netherlands

Case-control
study

4/9 N = 31
AD 87.9 years
(range: 78-99)
ND 87.4 years
(range: 78-97)
AD 14% male
ND 18 % male
Nursing home

AD N =14
MMSE-12
7.4 (range: 6-9)

ND N = 17
MMSE-12
10.2 (range: 7-12)

CAS
FPS
NWC-A

CNPI

CAS-intensity *

FPS*

CASaffect*

NWC-A*

CNPI

Pain intensity and affect were measured 
at 3 intervals, multiple times per day. AD 
reported significantly lower pain intensity 
and pain affect at all intervals. Results 
not reported due to high number of 
measurements. No significant difference 
in observed pain behavior.

Table 1.
Clinical studies reporting on the intensity of pain in patients with dementia.
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Dementia subtype Author, year, country Design NOS score Sample Mean 
(SD)

Cognition 
Mean (SD)

Outcome 
measures

Pain intensity 
Mean (SD)

Pain affect 
Mean (SD)

Findings

AD Scherder & van Manen 
(2005), The Netherlands

Case-control
study

4/9 N = 37
AD 84.5 years
(range: 74-98)
ND 85.8 years
(range: 72-93)
Nursing home

AD N = 20

MMSE
18.7
(range: 12-24)

ND N = 17
MMSE 26.3
(range: 25-30)

CAS
FPS
CNPI

CAS intensity
At rest
AD 16.1
(24.9)
ND 31.3
(32.4)

After walking
AD 12.8
(22.3)*
ND 30.3
(33.8)

FPS
At rest
AD 0.9 (1.7)
ND 1.6 (1.7)

After walking
AD 1.5 (1.7)
ND 0.8 (1.6)

CAS affect
At rest

AD 14.4
(23.2)
ND 28.8
(31.7)

After
walking
AD 13.3
(23.5)
ND 25.2
(28.9)

CNPI
After 
walking
AD 0.9
(1.3)
ND 0.8
(1.2)

Self-reported pain both in rest and after 
walking a short distance.  CNPI only 
after walking.

Only significant difference between AD 
and ND on pain intensity after walking.

Same number of chronic painful 
conditions.

AD Scherder et al. (2008), The 
Netherlands

Case-control
study

7/9 N= 39
AD 86.4 (5.3) years
ND 85.7 (6.4) years
AD 11% male
ND 20% male
Nursing home

AD N = 19
MMSE 19.6 (1.8)

ND N = 20
MMSE 27.3 (2.0)

CAS
FPS
NWC-A

CAS intensity
T(0)*
AD 21.6
(22.7) ND
50.8 (23.2)

T(1)*
AD 27.0
(29.7) ND
45.9 (23.4)

FPS
T(0)*
AD 0.6 (0.7)
ND 2.4 (1.7)

T(1)*
AD 0.8 (1.1)
ND 2.3 (1.5)

CAS-affect
T(0)
AD 15.8
(21.3) ND
41.2 (29.0)

T(1) *
AD 20.9
(27.2) ND
40.8 (27.6)

NWC-A
T(0)*
AD 2.0
(2.7)
ND 4.4
(2.7)

T(1)
AD 2.4
(3.6)
ND 3.8 (3.0)

Patients with AD reported significantly 
lower pain intensity and pain affect at
baseline (T0) and 1 month later (T1) 

Inclusion criterion was the presence of 
arthrosis/arthritis of lower extremity
joints or lumbar spine.

Clinical diagnosis of “probable” AD.
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Dementia subtype Author, year, country Design NOS score Sample Mean 
(SD)

Cognition 
Mean (SD)

Outcome 
measures

Pain intensity 
Mean (SD)

Pain affect 
Mean (SD)

Findings

VaD Scherder et al. (2003),  
The Netherlands

Case-control 
study

5/9 N = 40
VaD 82.5 (9.2) years
ND 84.7 (4.6) years
VaD 25% male
ND 16% male
Nursing home

VaD N = 20
MMSE-12
7.3 (1.3)

ND N = 20
MMSE-12
10.7 (1.3)

CAS
VAS
FPS
NWC-A
CNPI

CAS-intensity
VaD 30.0
(34.8)
ND 17.5
(22.3)

FPS*
VaD 2.0 (1.4)
ND 1.3 (1.5)

CAS-Affect*
VAD 30.2
(35.3)
ND 13.2
(20.2)

NWC-A
VaD 2.8
(3.9)
ND 1.7
(2.6)

CNPI
VaD .55
(1.05)
(N = 10)
ND .20
(.52)

Self-reported pain intensity and pain 
affect were similar for VaD and ND. 
Observed pain behavior did also not 
differ between VaD and ND. Still, VaD 
group took significantly more 
acetaminophen than controls.

Patients had diagnosis of “possible” VaD. 
Matched for chronic painful conditions. 
AD and ND not the same type of chronic 
painful conditions. In addition, VaD had 
more comorbid conditions.

VaD Scherder et al. (2014),  
The Netherlands

Case-control 
study

6/9 N = 42
VaD 80.9 (4.9) years
ND 85.6 (5.6) years
VaD 30% male
ND 18.2% male
Nursing home

VaD
N = 20
MMSE
19.5
(range: 11-24)

ND
N= 22
MMSE
27.0
(range: 25-29)

CAS
FPS

CAS intensity
VaD 103.8
(59.4)
ND 74.1
(43.2)

FPS
VaD 4.0 (2.3)
ND 3.1 (2.7)

CAS affect*
VaD 102.3
(53.4)
ND 59.2
(38.8)

The pain scores were summed scores 
taken at baseline and 2 months later. 
The probable VaD patients in a mild to 
moderate stage of dementia reported a 
higher pain affect on the modified CAS. 
No significant difference in analgesic use 
was found. A diagnosis of “probable” VaD 
including CT (85% of cases). Inclusion 
criterion for both groups was the 
presence of arthritis/arthrosis or 
osteoporosis.

AD, Alzheimer’s Disease; VaD, Vascular Dementia; ND, No Dementia; CAS, Coloured Analogue Scale; CST, Cognitive 
Screening Test; CNPI, Checklist of Non-verbal Pain Indicators; FPS, Faces Pain Scale; NHP, Nottingham Health Profile; 
NWC-A, Number of Words Chosen- Affective; MPI-DLV, Multidimensional pain inventory - Dutch language version; 
MPQ-DLV, McGill Pain questionnaire- Dutch language version; VAS, Visual Analogue Scale; NOS, Newcastle-Ottawa 
Scale; *p<.05.
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Dementia subtype Author, year, country Pain stimuli NOS score Sample Mean 
(SD)

Cognition MMSE 
mean (SD)

Outcome 
measures

Pain threshold 
Mean (SD) or (CI)

Pain tolerance 
Mean (SD) or (CI)

Findings

AD Benedetti et al. (1999), Italy Electrical and 
ischemic

4/9 N = 48
AD 64.5 (4.7) years
ND 62.9 (5.8) years
AD 35.7% male
ND 45.8% male
Outpatient clinic

AD N = 24
Average
n.a. (range: 10-19)
ND N = 24
MMSE n.a.

mA 
(electrical)

minutes
(ischemic)

AD 15.9 (2.2)
ND 15.8 (2.7)

AD 5.5 (2.7)
ND 5.4 (2.9)

AD 41.3 (5.8)*
ND 32.7 (4.9)

AD 22.7 (7.8)*
ND 14.3 (6.2)

In AD pain thresholds were 
similar to controls. Pain 
tolerance was increased in 
AD. As MMSE decreased 
the pain tolerance 
increased for both electric 
and ischemic pain.

AD Rainero et al. (2000),
Italy

Electrical 4/9 N = 40
AD 68.6 (3.8) years
ND 68.8 (3.2) years
AD 40% male
ND 50% male
Outpatient clinic

AD N = 20
13 (2.8)
ND N = 20
MMSE
n.a.

mA
(electrical)

NRS

AD 14.1 (2.2)
ND 15.1 (2.7)

NRS
AD=ND

Pain intensity 2x
pain threshold

NRS
AD 5.3 (1.3) *
ND 8.5 (1.0)

The autonomic responses 
to painful stimuli depend 
on the intensity of the 
stimulus and not on the 
pain experience. 
Selfreported pain intensity 
is similar for AD and 
control at baseline. At 2x 
pain threshold the 
selfreported pain intensity 
is significantly blunted in 
AD. Pain intensity rating at 
2x threshold is closely 
related to MMSE score.

AD Gibson et al. (2001), 
Australia

Heat laser 
stimulation

5/9 N = 30
AD 82.4 (1.4) years
ND 81.6 (1.7) years
AD 20% male
ND 33% male
Setting unclear

AD N = 15
12.7
(range: 2-19)
ND N = 15
29.73
(range: 29-30)

watts
(CO2 laser)

AD = ND Pain sensitivity and 
processing of acute 
painful stimuli remain 
intact despite cognitive 
impairment in AD, as 
measured with cerebral 
event related potentials 
(CERP).

AD Cole et al. (2006), Australia Mechanical 7/9 N = 29
AD 79.0 (4.8) years
ND 78.6 (4.8) years
AD 50% male
ND 46.7% male
Outpatient clinic

AD N = 14
19.4 (5.7)

ND N = 15
29.3 (0.1)

kg s/m2
(mechanical)

Weak pain
AD 3.9 (1.1)*
ND 3.0 (1.0)

Moderate pain
AD 5.9 (1.3)
ND 5.4 (1.4)

AD required higher 
mechanical pressure to 
elicit weak pain and 
moderate pain. The self 
reported suffering from 
the pain was similar for 
both AD and ND. 
Functional connectivity of 
the lateral and medial 
pain network not reduced 
in mild to moderate AD.

AD Lints-Martindale et al. 
(2007), Australia

Electrical
and mechanical

6/9 N = 63
Electrical 
stimulation group
AD 78.4 (4,0) years
ND 78,6 (4,3) years

Mechanical 
stimulation group
AD 80.0 (6.3) years
ND 78.3 (3.8) years

Gender n.a.
Outpatient clinic

AD N = 27
ND N = 26

ES-group 
AD N = 13
21.2 (5.4)
ND N = 22
28.8 (2.2)

MS-group
AD N = 14
22.8 (3.9)
ND N = 14
29.4 (0.9)

mA 
(electrical)

kg s/m2

(mechanical)

Weak pain

Electrical
AD 4.2 (3.6)
ND 4.0 (3.2)

Mechanical
AD 3.3 (1.2)
ND 2.7 (1.0)

Moderate pain

Electrical
AD 5.3 (4.7)
ND 5.2 (3.9)

Mechanical
AD 5.2 (2.1)
ND 4.6 (1.2)

No significant differences 
were found between AD 
and ND with respect to the 
selfreported unpleasant-
ness of the electrical and 
mechanical pain stimuli.

Table 2.
Experimental studies reporting on the intensity of pain in patients with dementia.
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Dementia subtype Author, year, country Pain stimuli NOS score Sample Mean 
(SD)

Cognition MMSE 
mean (SD)

Outcome 
measures

Pain threshold 
Mean (SD) or (CI)

Pain tolerance 
Mean (SD) or (CI)

Findings

AD Limongi et al. (2013), Italy Mechanical, 
thermal, and 
electrical

4/9 N = 27
80.9 (8.0) years
37% male
Nursing home

AD N = 10
ND N = 17

Mechanical n.s.

Electrical n.s.

Thermal tolerance 
n.s.
Electrical +30% 
above threshold 
n.s.

Mechanical pressure, 
average of measurements 
on three fingers of both 
hands.
Exact numbers not 
presented, no significant 
difference was found 
between AD and ND.

AD Jensen-Dahm et al. (2014), 
Denmark

Thermal, 
mechanical, 
and cold 
pressor

6/9 N= 58
AD 70.9 (6.9) years
ND 70.5 (5.5) years
AD 48.3% male
ND 48.3% male
Outpatient clinic

AD N = 29
22.4 (1.2)
ND N= 29
29.7 (0.5)

°C (thermal) 
Median 
(IQR) 

kPa 
(mechanical) 
Median (IQR) 

Seconds 
(cold 
pressor) 
Median (IQR)

Thermal
AD 41.2°C
(40.0°C - 42.4°C)
ND 42.3°C
(41.1°C - 43.5°C)

Mechanical
AD 120 kPa
(100 - 142)
ND 131 kPa
(113 - 192)

CPT
AD 14.9 seconds 
(11.7 - 20.5)
ND 11.8 seconds
(9.4 - 20.0)

Mechanical *
AD 213 kPa
(188 - 306)
ND 289 kPa
(262 - 360)

CPT
AD 31.3 seconds
(21.2 - 50.7)
ND 28.1 seconds
(20.2 - 45.6)

Pain threshold and 
tolerance measurements 
were taken in 3 sessions 
spread over 2 days. Mean 
(thermal) or median 
(mechanical, CPT) values 
are displayed.

Reduced mechanical 
pressure tolerance in mild 
to moderate AD patients.

CAS scores for +0.5 and 
+2.5 °C heat pain 
threshold were calculated.
Scores did not differ 
between groups. No 
difference in selfreported 
suffering from pain.

FTD Carlino et al. (2010), Italy Electrical 6/9 N = 41
FTD 66.1 (8.2) 
years
ND 63.3 (6.4) years
Outpatient clinic

FTD
N = 23
21.7 (6.1)

ND N = 18
MMSE
n.a.

mA
(electrical)

FT group 
based on 
SPECT 
frontal and/
or temporal 
hypoper-
fusion

FAB group 
Based on 
Frontal 
Assessment
Battery 
scores

Right hand *
FT 28.0 (16.9)
FAB 25.9
(17.4)
ND 14.9 (4.6)

Left hand *
FT 26.3 (17.3)
FAB 25.2
(16.9)
ND 14.8 (6.1)

Right hand
FT 41.1 (14.5)*
FAB 33.9 (16.9)
ND 28.9 (10.3)

Left hand
FT 39.8 (14.9)*
FAB 35.7 (16.3)
ND 27.3 (11.4)

Pain threshold is 
increased in both FT and 
FAB compared to ND. Pain 
tolerance is only increased 
in FT group compared to 
control.

AD, Alzheimer’s Disease; FTD, Frontotemporal dementia; ND, No Dementia; mA, milliampere; NRS, Numeric Rating 
Scale; ES, Electrical Stimulation; MS, Mechanical Stimulation; NOS, Newcastle-Ottawa Scale; IQR, Inter Quartile 
Range; CI, confidence interval; *p<.05.
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Methodological quality 

Quality assessment scores were calculated for the 16 included studies in this 
review using the NOS. The NOS-scores were as follows: six studies had a score 
of 4/9, three had a score of 5/9, four of 6/9, and three 7/9. The results of the 
quality assessment are displayed in Appendix 1 and 2.

Study outcome measures

All sixteen studies compared elderly with dementia with cognitively intact 
controls. Sensory-discriminative aspects of pain are reported in the form of pain 
intensity in clinical studies and pain intensity and/or pain threshold in 
experimental studies. Emotional-affective aspects of pain are reported as pain 
affect in clinical studies and pain affect and/or pain tolerance in experimental 
studies.

The clinical studies did not administer painful stimuli but instead included 
participants with similar painful conditions. A difference in pain experience is 
hence attributed to the presence of a certain dementia subtype. The outcome 
measures are self-reported pain intensity and pain affect, and in three studies 
the observed pain intensity was included.15,23,35 

In the eight experimental studies participants were administered experimental 
pain stimuli, including mechanical, electrical, thermal, and ischemic pain 
stimuli. In all studies, the pain threshold was determined and in three studies 
the pain tolerance level.13,36,38 According to the International Association for the 
Study of Pain (IASP), the pain threshold is “the minimum intensity of a stimulus 
that is perceived as painful”.39 The IASP specifies the pain tolerance as “The 
maximum intensity of a pain-producing stimulus that a subject is willing to 
accept in a given situation”. Two studies included weak and moderate pain 
stimuli using the self-report Gracely Box Scale.17,37,40 

Not all studies specified the definition of the pain threshold or pain tolerance. 
The absence of a clearly stated definition may lead to misinterpretation as is the 
case in one study,36 which reports to study the thermal pain threshold, but gives 
the definition of the thermal pain tolerance level.
 
 

Alzheimer’s disease

Findings from clinical studies 
In the review from 2003, three clinical studies were identified.15,16,41 These studies 
compared patients with AD living in nursing homes with cognitively intact elderly 
on measures of self-reported pain. Both groups were similar with regard to age, 
gender, and education, while they also had a comparable number of chronic 
painful conditions and comorbid conditions. All three studies found that elderly 
with AD reported to experience less intense pain than cognitively intact elderly. 
In addition, elderly with AD reported to suffer less from their pain than cognitively 
intact elderly. 

Since the review of 2003, three more clinical studies were identified.35,42,43  
Two studies assessed self-reported pain on two occasions.42,43 The study by 
Scherder & van Manen (2005)43 assessed self-reported pain in rest and after a 
short walk, in AD and controls with a comparable number of chronic painful 
conditions. The AD group reported to experience less intense pain after a short 
walk than controls. However, they did not report suffering less from their pain at 
either baseline or after a short walk than cognitively intact elderly. Interestingly, 
the personal nursing assistant evaluated the pain of the patients much higher 
than the patients themselves. This is not consistent with the second study,42 
which assessed self-reported pain in elderly suffering from arthrosis/arthritis of 
lower extremity joints or lumbar spine, at baseline and after one month, without 
any intervention. Elderly with AD reported experiencing less intense pain and 
less suffering from their pain at both baseline and after one month. Still, one 
clinical study did not support the notion that elderly with AD experience less pain 
than cognitively intact elderly.35 Nursing home patients in multiple stages of 
dementia and with different dementia subtypes (i.e., AD, VaD, AD+VaD) were 
compared with cognitively intact controls; no difference in observed pain intensity 
was found between elderly with AD and the other dementias or control group.35 

Findings from experimental studies 
In the 2003 review, three studies were identified that administered pain stimuli to 
elderly with AD and controls.13,14,44 These studies applied different pain stimuli 
including: heat laser stimulation,44 ischemic pain,13 and electrical pain stimuli.13,14 
All three studies found that the pain threshold is similar for both AD and elderly 
without dementia. Only two studies applied stronger pain stimuli, either at pain 
tolerance level,13 or two times pain threshold.14 Both studies found that the self-
rated pain intensity is lower for AD than for controls for these stronger pain 
stimuli, whilst the electrical stimulation needed to reach pain tolerance is higher. 
Interestingly, both studies found a positive correlation between MMSE score and 
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self-reported pain intensity for the strongest pain stimuli, indicating that elderly 
in a more severe stage of AD may be less sensitive to strong pain stimuli. 

For this update, four more experimental studies were identified.17,36-38 Pain 
stimuli included: thermal stimuli,36,38 mechanical pressure stimuli,17,36-38 electrical 
stimuli, and a cold pressor test.38 A study applying mechanical pressure to the 
thumbnail of AD patients in a mild to moderate stage and cognitively intact 
elderly found that AD patients do not report a significantly lower pain affect as a 
reaction to the mechanical stimuli than controls.17 In addition, fMRI scans 
indicated that the neuronal activity in the medial and lateral pain system, 
responsible for the suffering and perception of pain, respectively,10 was even 
higher in AD patients than in controls. The authors conclude that the emotional 
experience of pain, or pain affect, is not attenuated in AD patients. In another 
experimental study,37 mechanical and electrical painful stimuli were applied to 
AD patients and older persons without dementia. In reaction to painful stimuli, 
no significant differences were found between both groups, neither in the rating 
of unpleasantness, nor in facial expressions. In a third experimental pain study, 
pain was provoked in patients with mild to moderate AD and controls by 
mechanical pressure, thermal stimulation, and a cold pressor test38.  
AD patients showed a lower pain tolerance for mechanical pressure, compared 
to controls; the responses to the cold pressure test and the thermal stimulation 
were similar for both groups. A fourth experimental pain study provoked pain by 
thermal, electrical, and mechanical stimuli.36 In contrast to the above-mentioned 
studies, in reaction to painful stimuli, a decrease in the affective processing of 
pain, measured by sensory evoked potentials, was observed in patients with mild 
to moderate AD, compared to controls.
 

Vascular dementia

Findings from clinical studies
In 2003, one study was identified that focused on VaD patients.23 Patients with 
“possible” VaD were compared with cognitively intact controls who were matched 
for chronic painful conditions. The elderly with VaD reported experiencing pain at 
a higher intensity and suffering more from their pain than controls. An important 
limitation of this study was that the diagnosis of VaD was not confirmed by CT/
MRI or autopsy. 

Since 2003, two pain studies included VaD patients.35,45 The results of the most 
recent study show that “probable” VaD patients in a mild to moderate state of 
dementia, report a similar pain intensity as cognitively intact controls.45  

However, they do report a significantly higher pain affect, or suffering from pain. 
In the study of Husebo and collegues, pain in VaD patients was evaluated through 
observation with the MOBID-2 pain scale by the primary caregivers. VaD patients 
did not differ significantly from those without dementia. However, the number of 
pain locations (e.g., shoulder, hip, knee, back) was significantly higher in the VaD 
group and in the AD+VaD group compared to the AD group.35 

Findings from experimental studies
No experimental studies were identified. 

Frontotemporal dementia

Findings from clinical studies
No clinical studies were identified.

Findings from experimental studies 
More than ten years ago, the assumption that FTD patients may experience less 
pain, emerged from only one study,27 which did not meet inclusion criteria for the 
current review. In that study, almost half of the carers of FTD patients reported a 
loss of awareness of pain. Since then, only one additional study could be found 
that examined pain in FTD. This study was an experimental study applying 
electrical pain stimuli to FTD patients and controls.46 Two FTD subgroups were 
made based on clinical and neuroimaging characteristics. One group was 
composed of patients with executive dysfunctions, e.g., abstract reasoning and 
mental flexibility, assessed by neuropsychological tests. The other group 
consisted of patients with frontal and/or temporal hypoperfusion, determined by 
single photon emission computed tomography (SPECT). The results show that the 
pain threshold was significantly higher in the group with executive dysfunctions, 
compared to the controls. In addition, a significantly higher pain threshold and pain 
tolerance was observed in the group of patients with frontal and/or temporal 
hypoperfusion, compared to those without dementia. The results of both studies 
point to a possible decrease in pain experience in FTD.

Dementia with Lewy Bodies

No studies were identified.
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Discussion

The present systematic review provides an overview of currently available studies 
comparing pain experience in different dementia subtypes. We set out to 
systematically identify and appraise both clinical and experimental studies that 
focus on pain experience in the major dementia subtypes, i.e., AD, VaD, FTD and 
DLB. In addition, we give an update of the conclusions drawn in the review by 
Scherder and colleagues from 2003.10

Alzheimer’s disease
In 2003, it was suggested by both clinical15,41 and experimental studies 13,14  that 
elderly with AD experience less pain than cognitively intact controls. Only one 
experimental study did not report a difference in pain experience between these 
groups.44 Recent clinical studies are less consistent in their findings reporting 
either a decrease in self-reported pain experience or a pain experience 
comparable to cognitively intact controls.35,42,43 Four experimental studies 
including elderly with AD have been published since 2003.17,36-38 One study finds 
reduced affective processing of pain, measured by sensory evoked potentials, in 
elderly with mild to moderate AD compared to controls.36 Still, three experimental 
studies do not support the notion of a reduced pain experience in AD.17,37,38 Elderly 
with AD and cognitively intact controls had similar pain threshold and tolerance 
values and did not report suffering more from their pain than cognitively intact 
elderly. These findings are in congruence with the functional cerebral imaging 
studies that did not find reduced functionality of the lateral and medial pain 
system in AD.17,44

Vascular dementia
So far, pain experience in VaD has hardly been studied. In 2003, only one clinical 
study was identified. It was reported that elderly with VaD experience more pain 
than cognitively intact elderly, when faced with similar painful conditions.23 Since 
then, two more clinical studies were identified.35, 45 The three clinical studies on 
pain in VaD reported inconsistent results, two found higher self-reported pain 
intensity and/or affect in elderly with VaD,23,45 whereas one study did not find an 
increased pain experience in VaD using an observational instrument.35 However, 
in this study the number of pain locations (e.g., shoulder, hip, knee, back) was 
significantly higher in the VaD group and in the AD+VaD group compared to the 
cognitively intact elderly. Compared to controls, the higher experience of pain in 
VaD may be a result of damage to the spino-thalamo-cortical tract, known as post-
stroke or deafferentiation pain.47,48 White matter lesions are characteristic for 
VaD,21 but may also present in AD,18 making it possible that deafferentiation pain is 
a factor in both dementia subtypes. No experimental pain studies were identified. 

This lack of studies may be explained by the fact that VaD is a highly 
heterogeneous disorder, with a wide range of neuropathology and associated 
clinical implications.49 

Frontotemporal Dementia
In 2003, one study that interviewed primary caregivers of elderly with FTD 
indicated that elderly with FTD experience less pain than elderly suffering from 
AD or VaD.27 Since then, only one experimental study was found that focused on 
pain in FTD.46 The view that patients with FTD may experience less pain than 
controls still stands. An important nuance has come to light. Carlino and 
colleagues found that FTD patients with strictly localized SPECT frontal and/or 
temporal hypoperfusion showed a significant increase in both pain threshold and 
pain tolerance, whereas the FTD group based on executive dysfunctions 
measured by neuropsychological tests showed only an increase in pain 
threshold.46 

Dementia with Lewy Bodies
In 2003, no studies were identified that focus on pain experience in DLB. Now, 
after more than ten years still no studies were found. One explanation for the 
lack of studies in this field is that these patients may be studied within trials 
assessing pain in Parkinson’s disease (PD), of which there are many.50 In fact, 
Lewy Body neuropathology is a key feature of PD.50,51 Pain is an important non-
motor symptom associated with PD.52 Prevalence estimations indicate that 40 
to 60% of PD patients may suffer from one or multiple painful conditions.53  
Other possible explanations are that DLB is often misdiagnosed as AD and that 
AD and DLB often co-occur.54,55 Still, estimates indicate that DLB may be the 
second most prevalent dementia subtype when diagnosed correctly,56,57 therefore 
it is imperative to first improve DLB subtype assessment after which more 
studies should focus on pain in this disorder. 

Theoretical considerations
There are inconsistent findings concerning the pain experience of elderly with a 
similar dementia subtype. One possible explanation lies in the heterogeneity of 
even the dementia subtypes themselves. AD can be divided in three distinct 
neuropathological subtypes based on the amount of neurofibrillary tangles in the 
cortex and hippocampus, i.e., typical AD, hippocampal-sparing AD, and limbic-
predominant AD,58,59 all of which may have a different influence on pain 
experience. In FTD, the influence of neuropathological heterogeneity on pain 
experience has already been shown.46 Moreover, VaD is characterized by multiple 
subtypes, and a large heterogeneity in neuropathology.49
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Strengths and limitations
There are a number of limitations to the studies included in this review. Most 
clinical studies only supplied a clinical diagnosis of either AD or VaD, which is not 
substantiated by CT or MRI. Although this is common in clinical practice, at least in 
the Netherlands, this poses a problem for studying this population. Neuroimaging 
reduces the risk of including patients with combined pathology, e.g., AD+VaD, or 
other comorbid neuropathology that influences pain experience. Most of the 
experimental studies did include neuroimaging in the dementia subtype diagnosis. 

Another limitation of current studies on pain in dementia subtypes is the 
ascertainment of pain. Self-report is considered the gold standard of pain 
assessment, however self-report instruments become increasingly unreliable as 
the dementia progresses.41,60 This may have had the most influence on the clinical 
studies in which patients in a more severe stage of dementia were studied. For this 
reason, patients’ comprehension of the self-report instruments was first evaluated, 
which resulted in a number of participants’ scores being excluded in clinical 
studies.15,23 A number of studies utilized pain observation tools, although the 
question remains how well these observations correspond with the patients’ own 
pain experience.15,43 Currently, an international group of researchers is developing 
a new instrument for the assessment of pain in cognitively impaired persons called 
the: “Pain assessment in Impaired Cognition (PAIC) meta-tool”.61 This instrument 
which will be based on a combination of currently available pain observation 
instruments, expert opinion and American Geriatric Society guidelines. The aim is 
to develop a methodologically sound instrument that can be apply internationally 
in both clinical practice and research. 

The strength of the included experimental pain studies is the ability to apply a 
standardized pain stimulus and directly link it to relatively natural self-report, i.e., 
pain present and pain intolerable, pain observation and functional brain imaging. 
Therefore, these findings may provide a more reliable insight into possible 
alterations in pain experience in patients with dementia than clinical pain studies, 
where the participants require cognitive functions, suchs as, memory and abstract 
reasoning, to translate their pain to a numerical score or drawn image of a face. 
On the other hand, the question remains whether clinical chronic pain, assessed 
by self-report, can be easily compared to pain evoked by experimental pain stimuli. 
A recent review from studies on pain in patients with schizophrenia found that 
experimental pain studies indicate that schizophrenic patients may be insensitive 
to pain, whereas the few available studies on clinical pain indicate the opposite.62

Most studies included in the present review involve only small experimental groups 
ranging from 14-29 patients in all but one study which includes experimental 

groups of 47-72 patients.35 The studies that rely on self-report show a high 
variability in pain scores. This variability applies to patients, but also cognitively 
intact controls. The combination of small sample sizes and large variability in the 
outcome measures may lead to underpowered studies, which in turn may result 
in both Type I and Type II errors.63 In addition, according to our assessment using 
the NOS, at least six studies had an insufficient methodological quality. Removing 
these studies would however not have changed the present findings. 

Clinical implications
The struggle to find out whether pain experience in patients with dementia 
increases, remains constant, or even decreases, might explain the variety in the 
extent in which analgesics are prescribed to patients with dementia. A number of 
studies indicate that elderly with dementia receive less analgesics than 
cognitively intact controls.2,64-68 Still, others find no difference in the use of 
analgesics35,69,70 or even a higher use in elderly with dementia.71 Although the 
variety in analgesic prescription might parallel the possible alterations in pain 
experience, the overall clinical judgment is that patients with dementia who  
are no longer able to indicate that they are in pain, have a higher risk for under-
treatment.72 The risk for undertreatment of pain is particularly high in patients 
with vascular problems, i.e., patients with AD+VaD35 and VaD.10,27 The increase in 
pain in these patients might reflect central neuropathic pain. Due to the 
progressive degeneration of white matter, patients may experience an increase 
in pain but at the same time, are increasingly less able to communicate about it. 
In those cases, the medical staff should be aware that (an increase in) pain may 
express behaviorally, e.g., physical inactivity.73

Recommendations for future research  
Future research should focus on a stricter group definition, based on both clinical 
presentation and neuropathology. A diagnosis of, for example, Alzheimer’s 
disease, or FTD alone, may not be sufficient to make firm predictions about pain 
experience. In clinical studies, the influence of mixed dementia pathology and 
other comorbid neuropathology should be adressed by adding CT or MRI cerebral 
imaging. In addition, larger sample sizes and the use of more comparable pain 
assessment measures are required in order to report more robust findings.  
The challenge for future studies lies in studying the relationship between clinical 
pain and neuropathology in patients with dementia. Especially patients suffering 
from VaD, FTD and DLB neuropathology deserve more attention when it comes 
to pain. Alternative pain measures such as facial responses, autonomic 
responses, and functional brain imaging should be further explored in order to 
reduce the influence of cognitive functioning and subjective interpretation on 
pain assessment. 
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Conclusion

In conclusion, this systematic review identified 16 studies which assess pain 
experience in dementia subtypes. In 2003, it was suggested that AD may reduce 
pain experience. More recent studies are less consistent, finding both altered 
and unchanged pain experience in AD. In VaD, the notion of an increase in pain 
experience is not yet falsified. In FTD, the view of a decrease in pain experience 
still stands. For patients with DLB, even after 10 more years no studies were 
identified.

The present findings should be interpreted with caution, given that a number of 
studies have limited methodological quality or are underpowered. In addition, 
given the subjective nature of current pain assessment instruments, and the 
influence of cognitive decline on pain report, a degree of variability in pain 
experience may be attributed to measurement error. This review further 
underlines the importance of focusing on clear clinical and neuropathological 
profiles influencing pain experience in dementia and on the search for more 
objective instruments to assess pain in dementia. 
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Study Selection Comparability Exposure Score

patient 
definition

representativeness of 
patients

selection
of controls

definition 
of controls Age Gender or 

other
ascertainment 

of pain

same method of 
ascertainment for 
cases and controls

non response 
rate Total

Husebo et al., 2008 MET MET MET MET UNMET UNMET MET MET MET 7/9

Scherder et al., 1999 UNMET UNMET MET MET UNMET MET MET MET UNMET 5/9

Scherder & Bouma, 2000 UNMET UNMET UNMET MET UNMET MET MET MET UNMET 4/9

Scherder et al., 2001 UNMET UNMET UNMET MET UNMET MET MET MET UNMET 4/9

Scherder et al., 2003 UNMET UNMET MET MET UNMET MET MET MET UNMET 5/9

Scherder & van Manen, 2005 UNMET UNMET MET MET UNCLEAR UNCLEAR MET MET UNCLEAR 4/9

Scherder et al., 2008 UNMET MET MET MET MET MET MET MET UNCLEAR 7/9

Scherder et al., 2014 MET UNMET MET MET UNMET MET MET MET UNMET 6/9

Study Selection Comparability Exposure Score

patient 
definition

representativeness of 
patients

selection
of controls

definition 
of controls Age Gender or 

other
ascertainment 

of pain

same method of 
ascertainment for 
cases and controls

non response 
rate Total

Benedetti et al., 1999 MET UNMET UNMET MET UNMET UNMET MET MET UNCLEAR 4/9

Carlino et al., 2010 MET MET UNMET MET MET UNMET MET MET UNCLEAR 6/9

Cole et al., 2006 MET UNMET UNMET MET MET MET MET MET MET 7/9

Gibson et al., 2001 UNCLEAR UNMET UNMET MET MET MET MET MET UNCLEAR 5/9

Jensen-Dahm et al., 2014 MET UNMET UNMET MET MET MET MET MET UNMET 6/9

Limongi et al., 2013 UNMET UNMET MET MET UNMET UNMET MET MET UNMET 4/9

Lints-Martindale        et al., 
2007 MET UNMET UNMET MET MET UNMET MET MET MET 6/9

Rainero et al., 2000 MET UNMET UNMET MET UNMET UNMET MET MET UNCLEAR 4/9
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Introduction

Pain in people with dementia is a common problem, and in view of the demographic 
changes and aging world population more people can be expected to suffer from 
both dementia and a painful condition in the near future.1-4 The prevalence of pain 
in people with dementia has been estimated to be approximately 50%,3 and it has 
been suggested that the prevalence of pain differs between dementia subtypes.5

Neuropathological changes differ between dementia subtypes, and these are held 
responsible for the decline in function as well as for alterations in pain 
perception.3,5 For example, pain perception in Alzheimer’s disease (AD) may be 
altered because of a loss of grey matter, which leads to an increased pain 
tolerance without a change in pain 
threshold.6,7 

Pain experience in vascular dementia (VaD) may increase because of white matter 
lesions, while pain experience in frontotemporal dementia (FTD) may decrease 
because atrophy predominates in the frontal cortex.8 This area is related to 
emotional states and motivation, which may explain the frequently reported loss 
of awareness of pain people with FTD.9 Pain perception in dementia with Lewy 
bodies (DLB) may be altered due to brain damage caused by Lewy bodies and 
cortical atrophy.10 As our understanding of the underlying neuropathology has 
increased, it seems worthwhile to take into account dementia subtype in the 
management of pain in people with dementia. However, prevalence of pain has 
not been determined systematically for each dementia subtype.8,11

Our objectives were to determine the prevalence of pain per dementia subtype in 
published studies that focused specifically on one of the four major dementia 
subtypes (i.e. AD, VaD, FTD and DLB) in samples from both the community and 
long term care facilities (LTCFs).12 Because of the differences in neuropathological 
changes, we hypothesized that the prevalence of pain differs between the four 
dementia subtypes.

Methods

Search Strategy
We searched MEDLINE, EMBASE, CINAHL and PsycINFO for articles about 
patients with a known dementia subtype and pain. Databases were searched 
from inception until August 2014. The search strategy consisted of a combination 

Abstract

Background: Numerous studies have reported on pain in dementia. It has been 
hypothesized that pain perception differs between dementia subtypes, and 
therefore, prevalence of pain differs between dementia subtypes. However, there 
remains a paucity of evidence on differences in prevalence of pain in different 
dementia subtypes. This review aimed to determine the prevalence of pain for 
the major dementia subtypes: Alzheimer’s disease (AD), vascular dementia 
(VaD), frontotemporal dementia (FTD) and dementia with Lewy bodies (DLB).

Summary: We found 10 studies that met our inclusion criteria. Most of these 
studies reported on AD; studies reporting the prevalence of pain in people 
with DLB were scarce and for FTD, we found no studies. The sample-weighted 
prevalence of pain could only be calculated for AD, VaD and mixed dementia: AD 
45.8% (95% confidence interval, CI: 33.4% - 58.5%), VaD 56.2% (95% CI: 47.7% 
- 64.4%) and mixed dementia 53.9% (95% CI: 37.4% - 70.1%). 

Key messages: Studies investigating the prevalence of pain in dementia 
subtypes were scarce; however, we found a high prevalence of pain in dementia 
without significant differences between the dementia subtypes. More studies are 
required to draw firm conclusions on differences in prevalence of pain between 
dementia subtypes.

3 A review of pain prevalence 
in Alzheimer’s, vascular, 
frontotemporal and Lewy  
body dementias
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of free terms and medical subject headings (e.g. MeSH) relating to pain and the  
4 commonest subtypes of dementia (i.e. AD, VaD, FTD and DLB). Articles were 
screened for dementia subtype and pain in the title or abstract text. Additionally, 
we identified studies by handsearching reference lists of published literature 
reviews on pain in dementia and studies that met our inclusion criteria.  
There were no language restrictions.

Selection of Studies
For inclusion, studies had to meet the following criteria: presenting primary data 
including prevalence of pain in patients with a dementia subtype diagnosis. 
Studies were independently screened for eligibility on titles and abstract by two 
reviewers (T.T.B. /J.v.K.) and after both reviewers reached consensus, they 
reviewed the full text of the thus selected papers. Studies that reported pain for 
both cognitively intact and cognitively impaired patients were included if they 
reported the results separately to enable data extraction of pain prevalence per 
dementia subtype. We excluded studies that used pain as an inclusion or 
exclusion criterion, studies on induced pain (e.g. Alcolea et al.13), case reports or 
case series. Authors were contacted when studies reported one or more 
dementia subtypes, but did not display the results of the subtypes separately. 
Papers were subsequently excluded if the authors were not able to provide the 
required data or did not respond to our request.

Data Extraction and Synthesis
Two reviewers independently extracted data on study design, setting, population, 
dementia subtype, prevalence of pain and measurement instruments. For one 
study, published in Spanish, data was extracted by only one reviewer, who had 
knowledge of the Spanish language.

We assessed the external and internal validity of study findings using the 
Methodological Evaluation of Observational research (MORE) checklist, which 
was adapted to the specific research question.14

External validity is defined as the extent to which the results of a study can be 
generalized to the target population. For this study, the checklist comprised of 
the following questions: 
• Was the sampling frame a close representation of the target population? 
• Was an appropriate case definition used for dementia (subtype)? 
• Was dementia stage measured in the target population?
• Was some form of random selection used to select the sample?
• Was the likelihood of non-response bias minimal?
 

Internal validity is defined as the possible amount of error in measuring the 
conditions , and was addressed by the following question:
Was an acceptable pain assessment tool used for the assessment of pain?
For each criterion, three options were possible: ‘+’ = low risk of bias, ‘-’ = possible 
risk of bias or ‘?’= risk of bias unclear (due to poor reporting). Each study was 
rated independently by two reviewers. A total score was calculated as the sum of 
the individual criteria using a score of ‘1’ for low risk of bias and a score of ‘0’ for 
possible or unclear risk of bias. Scores for the criterion ‘nonreponse’ were only 
reported in two studies; therefore we decided to exclude this criterion from the 
total score. We qualitatively evaluated individual studies for similarities and 
differences in study design and results. 
 
Analysis
The sample weighted averages with 95% confidence intervals (CI) were calculated 
for subgroups that consisted of ≥100 participants. We used a random-effects 
model if the I2 statistic was greater than 50%, and a fixed-effect model if the I2 
statistic was under 50%.15,16 Statistical analyses were performed using MedCalc for 
Windows, version 5.5- 32 bit (MedCalc Software, Ostend, Belgium). In subgroups 
consisting of <100 participants we confined ourselves to descriptive analyses.  

Results

The initial electronic search yielded 2,374 hits: 475 from MEDLINE, 1,151 from 
EMBASE, 311 from CINAHL and 437 from PsycINFO. After removing duplicates, a 
total of 1,709 articles were screened for eligibility based on title and abstract. 
Another 4 publications were identified by reference checking and a total of 85 
underwent full text review (fig. 1). We contacted 16 authors for further information 
and five of them provided additional information. The main reasons for exclusion 
were no data on prevalence of pain and no data on dementia subtype. Eventually, 
10 studies met all inclusion criteria. The characteristics and main findings of 
included studies are described in table 1. 

All studies were published in the last 10 years. Eight studies were conducted in 
Europe,17-25 and two studies in the USA.26,27 Five studies examined outcomes in 
nursing homes,23-27 whereas five studies examined outcomes in community 
dwelling people or patients recruited from outpatient clinics.17,18,20-22 Five studies 
were cross-sectional,17,21,24,25,27 two longitudinal observational studies,19,23 one 
was a case-control study,18 one a retrospective cohort study,26 and one a 
randomized controlled trial.20 The mean subject age ranged from 70 to 86 years. 
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Three studies focused solely on patients with AD,17,21,22,27 five studies included 
patients with AD, VaD, mixed pathologies and/or DLB,20,23-26 one study was a case 
control study of AD and DLB,18 and one study included dementia subtypes based 
on motor neuron symptoms (i.e. parkinsonian syndromes).19 No study reported 
the prevalence of pain specific to patients with FTD. 

Different instruments for pain measurement were reported; four studies used 
the EQ-5D,17,18,20,21 two studies the Minimum Data Set (MDS),25,27 one study the 
Mobilization-Observation-Behaviour-Intensity-Dementia-2 (MOBID-2) Pain Scale,24 

Figure 1. Study selection process. one study the Discomfort Behavioural Scale (DBS),26 one study a questionnaire 
that included pain domains,19 and in one study, the physician assessed if pain 
was present.23

Risk Assessment
Most studies did not meet all criteria for validity for observational studies. The 
nonreponse rate was only reported for two studies. With respect to the external 
validity, the risk of bias was considered possible in most studies, and the most 
frequent source of bias was found in the random selection of participants. 
Additionally, with respect to the internal validity, the risk of bias of the 
measurement of pain was considered low in most of the studies. Only two studies 
used a non-specific measurement tool, and in one study, a proxy was asked to fill 
in or help to fill in the EQ-5D (table 2).

Overall Sample
The 10 published reports provided information on 51,810 participants. Except for 
one study, which provided information on 49,627 patients, the sample size ranged 
from 48 to 929. Most studies included more women than men, except for the 
studies of Colosimo et al19 and Boström et al.,18 which both included people with 
DLB. The mean age of the participants in LTCFs was above 80 years, and the 
mean age of the other participants (i.e. outpatient and community-dwelling 
people) was <80 years. Nine studies provided cross-sectional data on pain 
prevalence, one study measured pain at the end of life.26

Prevalence of pain in dementia subtypes
Nine studies reported the proportion of pain in people with AD.17,18,20,21,23-27 Eight 
studies used cross sectional data and one study reported data from a case 
control study. The sample of Alzheimer patients was 50,911, including one study 
with 49,627 patients, and age ranged from 48 to 103 years. The mean prevalence 
of pain in AD in our study was 45.8% (95% CI: 33.4% - 58.5%) with a substantial 
heterogeneity (I²=98%; fig.2a).

Three studies reported on pain prevalence solely in people with VaD.22,23,26 These 
studies collected data on more than one dementia subtype all studies were 
carried out in LTCFs. The sample of patients with VaD was a homogeneous 
subgroup (I²=0%) that consisted of 142 participants and the mean prevalence of 
pain in VaD was 56.2% (95% CI: 47.7% - 64.4%; fig. 2b).

We found mixed dementia (AD and VaD) to be reported frequently as a separate 
entity next to AD and VaD, and therefore, we presented pain prevalence for mixed 
dementia separately. Four studies reported on mixed dementia; three studies 
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used cross-sectional data and one study provided data on prevalence using the 
baseline data of a randomized controlled trial.20,23-25 The sample of patients with 
mixed dementia was 649, and the mean prevalence of pain in mixed dementia was 
53.9% (95% CI: 37.4% - 70.1%) with a substantial heterogeneity (I²=91%; fig. 2c).

Three studies reported on DLB, whereas one study combined Parkinson Disease 
and DLB into one group. After contact with the author, it appeared that they could 
not be untangled, in their sample were 18 people and nine (50%) of them suffered 
from pain23. The study of Boström et al18 was a case-control study that included 
34 outpatients with AD and 34 outpatients with DLB. The prevalence of pain 
(n=24) in DLB was 70% and in those with AD (n=32) 30%. The study by Colosimo 
et al19 collected data on non-motor symptoms in parkinsonian syndromes and 
they included 14 people with DLB, of whom seven (50%) indicated that they were 
in pain. We did not find enough studies to calculate a sample-weighted prevalence 
for DLB.

We found no studies on FTD, but we retrieved one study concerning two 
conditions closely related to FTD: corticobasal degeneration (CBD) and 
progressive supranuclear palsy (PSP).19,28 Colosimo et al.19 collected data from 11 
patients with CBD and from 30 patients with PSP. Among those with CBD,  
4 patients (37%) indicated that they had pain, and among those with PSP,  
7 patients expressed pain (23%).

Discussion

In this systematic review, we reviewed the current literature on pain in dementia 
to present the prevalence of pain per dementia subtype, although, we found not 
enough studies to report a sample-weighted prevalence for each dementia 
subtype. We identified 10 studies that reported on pain prevalence in AD, VaD, 
DLB or mixed dementia (AD and VaD). We found no studies that reported on pain 
prevalence in FTD.

We calculated the sample-weighted prevalence, which was 45.8% (95%  
CI: 33.4% - 58.5%) for AD, 56.2% (95% CI: 47.7% - 64.4%) for VaD, and 53.9% 
(95% CI: 37.4% - 70.1%) for mixed dementia. Our findings could not confirm the 
hypothesis that pain prevalence differs significantly between the different 
dementia subtypes.

The sample-weighted prevalence for people with AD, VaD and mixed dementia 
are comparable to the estimated pain prevalence of 50% that Zwakhalen et al29 
found in their review on pain in dementia (2005); however, in their review pain 
was not reported per dementia subtype. As AD, VaD and mixed dementia together 
account for two-third of all dementia cases, our findings seem to be in line with 
those of previous studies.29,30

Figure 2.  
Forest plot for effect of the sample-weighted pain prevalence in AD ( a ), VaD ( b ) and mixed dementia ( c ).
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The wide range of pain prevalence might be explained by the heterogeneity in 
study designs, settings, patient characteristics and definition of pain. For 
example, in one study, pain was reported twice: one self-report and one proxy-
rating. As self-report is the golden standard in pain-assessment,31 we decided to 
extract the self-reported data, but prevalence measured by self-report was lower 
than measured by proxy. This is in line with the findings of Scherder and van 
Manen,32 who found that self-reported pain in patients with AD was lower than 
pain observed by a nursing assistant. This may indicate that people with AD do 
not suffer from pain to the extent that their care givers expect them to do or that 
the prevalence of pain may depend on the methods and data sources used as 
well as the time frame of pain detection.31,33

This review is not without limitations. To begin with, literature on this specific 
topic seems to be scarce; only 10 studies on pain in dementia subtypes fulfilled 
our inclusion criteria, and these studies showed substantial heterogeneity in 
study design. For example, prevalence of pain was usually not the main objective 
of studies included in our review. In addition, we found no studies on pain in FTD. 
This lack of studies could be explained by several epidemiological factors; for 
instance, FTD is relatively more prevalent in a younger population, whereas pain 
is more prevalent in the older population.4 A specific reason for the lack of 
studies in DLB could be that these patients may be studied within trials assessing 
pain in PD, as Lewy body neuropathology is a key feature of PD and prevalence of 
pain in PD is estimated to be between 40% and 60%.34,35 Furthermore, we found 
that the methods of pain assessment varied widely and many of the used 
instruments were not specifically designed for the population, for example, the 
EQ5D, which is an instrument to measure quality of life and only incorporates 
one pain item. We found the use of nonspecific assessment tools to be more 
common than the use of dementia specific pain assessment tools. On the one 
hand this was surprising, as more than 30 specific measurement instruments 
have been designed to measure pain especially in people with dementia,29,36 but 
on the other hand, this was not surprising, as the main objectives of the included 
studies did not include prevalence of pain. Another limitation that should be 
noted is that we could not correct for the influence of co-morbid pain conditions, 
as most of the included studies did not report co-morbidity.

Our findings correspond to the previously reported prevalence of pain in people 
with dementia of 50%; also, our analyses showed that pain prevalence in 
dementia subtypes was not statistically significantly different. However, it cannot 
be completely ruled out that the prevalence of pain differs between the four 
dementia subtypes as a consequence of the differences in neuropathological 
changes subtypes, as we did not identify studies on pain in FTD and DLB,  

and we were not able to control for confounding by dementia severity and 
differences in pain caused by comorbidity in subtypes of dementia.

Conclusion

This is the first study that used a systematic approach to review the available 
literature on pain prevalence in dementia subtypes and calculated the sample 
weighted prevalence of pain in patients with AD, VaD, and mixed dementia. 
However, we found not enough studies to calculate a sample-weighted 
prevalence for DLB, and we found no studies that reported on pain prevalence in 
FTD. The pain prevalence in FTD and DLB has not been investigated extensively, 
which may be due to epidemiological issues, such as the higher prevalence of 
AD, VaD, and mixed dementias as well as methodological issues. Whilst this 
study could not show a difference in pain prevalence for the different dementia 
subtypes, this review underlines that pain is reported frequent in people with 
dementia and we recommend uniformity in pain assessment. More well-
designed studies are required to draw firm conclusions on differences in 
prevalence of pain between dementia subtypes as a consequence of the 
differences in neuropathological changes. These studies should take into account 
comorbidity as potential confounder and focus especially on people with DLB 
and FTD, as both groups are underrepresented in earlier research. Research 
should also focus on the causes, course and characteristics of pain. Eventually, 
pain prevalence and its possible impact on quality of life should be topic of future 
research.
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First Author Study design Setting Dementia 
subtype(s)

Mean age in 
years (SD), 
range

Female Dementia 
severity

Mean MMSE 
score (SD), range

Pain 
instrument

Pain prevalence

Baquero et al. (2009), 
Spain17

Cross-sectional outpatients with and 
without AD who donated 
material to biobank
(n = 141)

AD (n = 128) 76.2 (NA),
48-93

68% GDS 4 27.7%
GDS 5 30.5%
GDS 6 27.0%
GDS 7 5.7%

12.3 (6.89), 
0-26
(n = 121)

EQ-5D no pain 53% 
moderate pain 41% 
intense pain 6% 

Boström et al. (2007), 

Sweden18
Case-control outpatients

with AD and DLB
(n = 68)

AD (n = 34) 78.2 (NA),
63-92

44% NA 16.9 (NA),
0-30

EQ-5D 31% (n = 9)
intensity:
no pain 64.8%
mild-moderate 29.4%
severe pain 0%
missing 5%

DLB (n = 34) 77.4 (NA),
64-87

44% 17.3 (NA),
0-17)

70% (n = 17)
intensity:
no pain 20.6%
mild- moderate 29.5% 
severe 20%
missing 29.4%

Colosimo et al. (2010),  
Italy19

Cross-sectional 
longitudinal 
observational 
study

outpatients with 
parkinsonism
(n = 1,302)

CBD (n = 11) 70.1 (10.2), 
range NA

56.5% NA MMSE
<23.5
55%

Question-naire 
with five pain 
domains

36.4%

DLB (n = 14) 74.1(6.5), 
range NA

14.3% MMSE
<23.5
93%

50%

PSP (n = 30) 69.7 (6.3), 
range NA

46.7% MMSE
<23.5
24%

40%

Jensen-Dahm et al. 
(2012), Denmark20

Baseline data RCT community dwelling 
people with AD and other 
dementia subtypes
(n = 321)

AD (n = 239)
74.5%

76.2 (7.1), 
range NA

54.8% NA 24 (2.6),
20-30

EQ-5D 
self-report vs. 
proxy

33.9% (self-report)
50.2% (proxy)

Mix (n = 82) 
22.5%

31.7% (self-report)
42.7%(proxy)

“HR quality of life of 
Canary Island citizens” 
Oliva-Moreno, 2010 
and Lopez-Bastida21 et 
al. (2006),Spain22

Cross-sectional community dwelling 
people with AD (n = 243)

AD (n = 237) 75.5 (8.5),
NA

70.9% mild  20%
moderate 40%
severe 40%

NA EQ5D 68.6%

Buchanan et al. (2005), 
USA27

Cross-sectional residents from LTCFs 
who live in special care 
unit (SCU) and who don’t 
live in special care units 
(nSCU) 
(n = 49,627)

AD (SCU,  
n = 11,311)

80.6 (7.9) * 62.1% CPS 2 6.6%
CPS 3 44.1% 
CPS 4 16.3% 
CPS 5 26.7% 
CPS 6 5.0%

NA MDS-pain no pain 78.8%
mild pain(pain less than daily) 
14.4% 
moderate pain 6.2%
excruciating pain 0.6%

AD (nSCU, 
n = 38,316)

82.5 (8.2) ** 69.7% CPS 2 10.5%
CPS 3 37.7%
CPS 4 12.7%
CPS 5 18.0%
CPS 6 15.2%

no pain 71.3% 
mild pain 17.8% 
moderate pain 9.5% 
excruciating pain 1.3%

Table.1
Studies reporting prevalence of pain in dementia subtypes 
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First Author Study design Setting Dementia 
subtype(s)

Mean age in 
years (SD), 
range

Female Dementia 
severity

Mean MMSE 
score (SD), range

Pain 
instrument

Pain prevalence

Hendriks et al. (2015),  
The Netherlands23

Longitudinal 
observational 
study

baseline characteristics 
from residents of LTCFs 
with dementia
(n = 372)

AD (n = 147)
46%

84 (7)
range NA

70% advanced 
dementia 9%

NA Frequency 
assessed by 
physicians

never 47.6%
rarely 19.7%, 
sometimes 15.6%
often 9.5% 
almost daily 7.5%

VaD (n = 72)
23%

never 43%
rarely 19.5%, 
sometimes 19.5% 
often 9.7%
almost daily 8.3%

Mix (n = 65)
18%

never 47.7%  
rarely 18.5% 
sometimes 16.9%
often 10.8% 
almost daily 6.1%

DLB/PD
(n = 18)
5%

never 50%
rarely 27.8%
sometimes 11.2% 
often 5.5% 
almost daily 5.5% 

Husebo et al. (2008), 
Norway24

Cross-sectional residents from LTCFs 
with and without 
dementia
(n = 181)

AD (n = 45)
25%

84.7 (6.7)
65-103

75% CDR 0 17%
CDR 1 18% 
CDR 2 23%
CDR 3 43%

12.3 (9.7)
0-30

MOBID-2
Pain Scale

51.1%
mean pain score 2.4, 
SD 2.2, range 0-7

VaD (n = 66)
37%

56.1%
mean pain score 2.5,
SD 1.7, range 0-8

Mix (n = 32)
18%

68.8%
Mean pain score 2.9, 
SD 1.9, range 0-7

Monroe et al. (2012), 
USA26

Retrospective 
between-groups
cross-sectional 
design at the end 
of life

residents from LTCFs 
with dementia (n = 48)

AD (n = 43)
90%

86 (8),
range NA

54% CPS 2 14.6%
CPS 3 22.9% 
CPS 4 20.8%
CPS 5 16.7%
CPS 6 25.0%

NA DBS 46.5%
Mean DBS score 6,
SD 8, median 0,
range 0-32 

VaD (n = 4) 
8%

50%
mean DBS score 15, 
SD 22, median 6, 
range 0-48

DLB (n = 1)
2%

100%
mean DBS score 6 

Volicer et al. (2009),
The Netherlands25

Cross-sectional residents from LTCFs 
with dementia 
(n = 929)

AD (n = 406)
44.8%

84.5 (7),
65-102

74.5% CPS 2 7.4%
CPS 3 34.6%
CPS 4 7.1%
CPS 5 36.2%
CPS 6 12.2%

NA MDS-pain
Frequency
Intensity

50.2%
Intensity:
no pain 52.4%
mild 22.7% 
moderate 21.4%
severe 3.5%

VaD +Mix 
(n=470)
51.1 %

64.2%
Intensity:
no pain 38.5%
mild 28.5% 
moderate 28.7% 
severe 4.3%

AD: Alzheimer Disease; CBD: corticobasal degeneration; CDR: Clinical Dementia Rating; CPS: Cognitive 
Performance Scale; DBS: Discomfort Behaviour Scale; DLB: Dementia with Lewy Bodies; GDS: Global Deterioration 
Scale; MMSE: Minimal Mental State Examination; Mix: Alzheimer and Vascular Dementia; NA: not available;  

PD: Parkinson Disease; PSP: progressive supranuclear palsy; QOL: quality of life; VaD: Vascular Dementia;  
VAS: Visual analog Scale; *<60 yr 1.5%; 61-70 yrs 6.9%; 71-80yrs 35%; 81-90 yrs 47.6%; over 91yrs 9.2%; **<60 yr 
1.3%; 61-70 yrs 4.8%; 71-80yrs 27.4%; 81-90 yrs 51.2%; over 91yrs 15.4%.



7574 |   A REVIEW OF PAIN PREVALENCE IN ALZHEIMER’S, VASCULAR, FRONTOTEMPORAL AND LEWY BODY DEMENTIAS CHAPTER 3   |   

Author Year Country Dementia subtype(s) Sample 
size

Risk of bias

Sampling 
frame

Case 
definition for 
dementia 
subtype

Dementia 
stage

Selection of 
patients

Response Case 
Definition for 
pain

Total score

Baquero et al.17 2009 Spain AD 128 + + + - ? - 3

Boström et al.18 2007 Sweden AD, DLB 68 + + + ?      ? - 3

Buchanan et al.27 2005 USA AD 49627 + - + + ? + 4

Colosimo et al.19 2010 Italy DLB, PS, CBD 55 + + ? - ? ? 2

Hendriks et al.23 2014 The Netherlands AD, VaD, mix, DLB 330 - + - ? ? - 1

Husebo et al.24 2008 Norway AD, VaD, mix, no dementia 181 + + + - ? + 4

Jensen-Dahm et al.20 2012 Denmark AD, mix 321 + + - - ? - 2

Monroe et al.26 2012 USA AD, VaD, DLB 48 - - + - ? ? 1

Oliva-Moreno21 & Lopez-Bastida et 
al.22

2006 Spain AD 237 + ? + - - - 2

Volicer et al.25 2009 The Netherlands AD, VaD, mix, other 929 + - + - ? - 2

Table 2.  
Risk of bias assessment

AD: Alzheimer Disease; CBD: corticobasal degeneration; DLB: Dementia with Lewy Bodies; Mix: Alzheimer Disease 
and Vascular Dementia; PSP: progressive supranuclear palsy; VaD: Vascular  Dementia; + = low risk of bias; 
- = high risk of bias; ? = risk of bias unclear.
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Background

Pain is a common problem in people with dementia. The prevalence of pain in 
people with dementia is high;1-4 there is good agreement in both large and small 
studies that about 50% of the people with dementia regularly experience pain.5 
This is not surprising, considering that advanced age is an important risk factor 
for developing dementia, as well as for pain.6,7

Pain in dementia is associated with occurrence of neuropsychiatric symptoms,8,9 
and also with a decline in cognitive functioning, as well as in performance of 
Activities of Daily Living (ADL).10 Next to neuropsychiatric symptoms, pain is the 
most cited reason for a decrease in quality of life in dementia.11 Therefore, 
recognition and adequate treatment of pain in people with dementia should have 
high priority.

Although knowledge about the differences in pain prevalence between dementia 
subtypes is scarce, it is suggested that differences in neuropathology between 
dementia subtypes could be of vital importance in the treatment of pain.12 Results 
from previous small studies showed that specific neuropathological changes 
may affect pain experience and pain perception differently in the four commonest 
dementia subtypes,12 i.e., Alzheimer’s Disease (AD), vascular dementia (VaD), 
dementia with Lewy bodies (DLB), and frontotemporal dementia (FTD). It is 
suggested that with a preponderance of white matter lesions, pain experience in 
VaD may increase compared to other dementia subtypes,12 while in AD and FTD it 
is hypothesized that neuropathological changes like gray matter atrophy lead to 
an increase in pain tolerance.13-15

Current knowledge about the prevalence of specific types of pain, e.g., 
musculoskeletal pain or neuropathic pain, and causes of pain in people with 

Abstract

Background: Pain is a common problem in people with dementia, however 
the exact prevalence of pain in dementia subtypes, e.g. Alzheimer’s Disease 
(AD), vascular Dementia (VaD), frontotemporal dementia (FTD) and dementia 
with Lewy bodies (DLB), is unknown, as is the relation between pain and 
the different subtypes of dementia. In this study, the prevalence of pain in 
people with dementia will be investigated per dementia subtype and the 
relationship between the various subtypes of dementia and the presence of 
specific types of pain (i.e. musculoskeletal pain, neuropathic pain and orofacial 
pain) will be examined. Secondly, associations between various types of pain, 
cognitive functioning, neuropsychiatric symptoms and quality of life in people 
with dementia will be examined. A third purpose is to study the value of the 
assessment of autonomic responses in assessing pain in people with dementia. 
Finally, the effect of feedback to the attending physician on the presence of pain, 
based on examination by investigators with backgrounds in neuropsychology, 
geriatric dentistry and elderly care medicine, will be evaluated.

Methods/Design: A cross-sectional, partially longitudinal observational study 
in 400 participants with dementia, aged 60 years and older. Participants will 
be recruited from an outpatient memory clinic and dementia special care units. 
All participants will be examined by an elderly care medicine trainee, a dentist 
with experience in geriatric dentistry, and a neuropsychologist. The primary 
outcome is presence of pain. Secondary outcomes will include oral health, 
autonomic responses to pain stimulus, vital sensibility and gnostic sensibility, 
musculoskeletal examination, cognitive functioning, neuropsychiatric 
symptoms, and quality of life.

Discussion: This study will help to enhance our knowledge regarding the 
prevalence of different types of pain in different dementia subtypes, i.e. AD, VaD, 
FTD and DLB. This study also aims to contribute to a better understanding of 
oral health status in people with dementia, the use of autonomic responses in 
the assessment of pain in people with dementia and the relationships between 
pain and cognitive symptoms, neuropsychiatric symptoms and quality of life in 
people with various dementia subtypes and in different stages of the disease.

4 Pain in dementia: prevalence 
and associated factors: protocol 
of a multidisciplinary study
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dementia is limited. Nociceptive pain of musculoskeletal origin is considered the 
most prevalent pain type, but orofacial pain and neuropathic pain are also likely 
to have considerable prevalence rates.16,17 For example, orofacial pain is one of 
the most prevalent types of pain in older people, and has hardly been studied in 
people with dementia.17,18 Assessment of the specific type of pain and classifying 
its probable causes would be useful as a complement for the assessment of pain 
in people with dementia, and would provide a sound basis for appropriate pain 
treatment when combined with dementia subtyping in people with dementia.

An important problem encountered in the assessment of pain in patients with 
dementia, especially in more advanced stages, is that assessment often is based 
on observation and interpretation of behavior, for which the validity is unequivocally 
established.5,19,20 More objective methods for assessing pain in a more indirect way 
in this population are therefore warranted. Assessing autonomic responses to pain 
might be such a method.16,21

Considering the limited number of studies on pain in each subtype of dementia, 
and the absence of studies on type of pain in dementia subtypes and in different 
stages of dementia, we developed a unique multidisciplinary approach. 
Investigators with backgrounds in neuropsychology, geriatric dentistry, elderly 
care medicine, and pain medicine will study in close cooperation the presence 
and type of pain, in various stages of the four main subtypes of dementia (AD, 
VaD, FTD and DLB). In a subset of patients we will explore the feasibility of 
measuring autonomic responses as a tool to assess the presence of pain.

Research aims
The primary aim of this study is to investigate the prevalence and intensity of 
pain (subtypes) in the four main dementia subtypes and to examine the 
relationship between the different types of pain and the different dementia 
subtypes, i.e., AD, VaD, FTD and DLB.
Secondary aims are:
•  to examine the associations between neuropsychiatric symptoms and pain, 

quality of life and pain, and cognitive function and pain for all different 
dementia subtypes;

•  to explore whether autonomic responses can be used for assessing pain in 
patients with more advanced stages of dementia;

•  to test the psychometric properties of the newly developed Orofacial Pain 
Scale for Non Verbal Individuals (OPS-NVI);

•  to examine the oral health of older adults with dementia;
•  evaluate the effect of providing feedback on the presence of pain (including 

treatment advice), to the attending physician and/or dentist.

Methods/Design

Study design
This protocol describes an observational, cross-sectional and partly longitudinal 
cohort study. Measurements take place at baseline, and for the people with pain 
at baseline, a follow-up pain measurement takes place after 3 months.

Recruitment
To ensure this study population covers the broad range of the elderly population 
with dementia, participants will be recruited in different stages of dementia. 
Participants with mild to moderate dementia, will be recruited at the outpatient 
memory clinic of the Center of Geriatric Medicine Amsterdam (COGA), VU 
University medical center. Participants with moderate to severe dementia will be 
recruited from Amstelring, a health organization delivering specialized care to 
residents with dementia in 17 nursing homes covering a large area in the 
northwestern part of the Netherlands, including Amsterdam.

Inclusion criteria
Participants who meet the following criteria will be included: aged 60 or older, 
diagnosis of dementia, i.e. AD, VaD, FTD, or DLB, and a signed informed consent 
by the participant or legal representative.

Exclusion criteria
Primarily mentally disabled persons who subsequently develop dementia, e.g. 
people with Down’s syndrome and AD, will be excluded. Persons who indicate 
either verbally or non-verbally, that they do not wish to participate will be 
excluded as well, despite of given consent by a legal representative.

Ethical approval and informed consent
The study protocol has been approved by an accredited Medical Ethics Review 
Committee (VU University Medical Center; NL.43861.029.13).

Informed consent will be obtained of all participants. For participants unable to give 
consent, the legal representative will be asked to sign an informed consent form.

Measurement instruments
Variables measured in this study (primary outcome measures, secondary 
outcome measures, demographic, and control variables) are summarized in 
table 1. These will be assessed by using a combination of self-report instruments 
and observational instruments, which are completed by caretaker or by a contact 
nurse.
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Instrument Source Time  
(in min)

T0 memory 
clinic

T0 
nursing 
Home

T1 
nursing 
home

Rey Auditory Verbal Learning Test 
(15 Word Test) 1 15 *  

Amsterdam Dementia Screening 
Test Meander (ADS-6) 1 5 *

Behavioural Assessment of the 
Dysexecutive Syndrome  
(BADS) – Rule Shift Cards

1 5-10 *

Brief Pain Inventory (BPI) 1 5 * * *

Dementia Quality of Life (DQoL) 1,2 5 *

Faces Pain Scale – Revised (FPS-R) 1 3 * * *

Global Deterioration Scale (GDS) 3 1 *

Katz-ADL

Mini Mental State Exam (MMSE) 1 10 * *

Mobilization Observation Behaviour 
Intensity Dementia-2 (MOBID-2)  
Pain Scale

3 5 * *

Neuropsychiatric Inventory- 
Nursing Home (NPI-NH) 3 15 *

Neuropsychiatric Inventory- 
Questionnaire (NPI-Q) 2 5 *

Numeric Rating Scale (NRS) 1 2 * * *

Orofacial Pain Scale for  
Non Verbal Individuals (OPS-NVI) 3 10 * * *

Oral Examination 1 20 * *

Pain Assessment IN Advanced 
Dementia (PAINAD) 3

Quantitative Sensory Testing (QST) 1 15 * *

Qualidem 3 10 *

Revised Index for Social 
Engagement (RISE) 3 5 *

Rey Complex Figure Test (RCFT) 1 5-10 *

Stroop Color-Word Test 1 5 *

Structured physical examination 1,3 15 * *

Trail Making Test (TMT) 1 5 *

Verbal Descriptor Scale (VDS) 1 2 * * *

Verbal Fluency Test (VFT) - Animals 1 3-10 *

Visual Association Test (VAT) 1 *

VU University- Ambulatory 
Monitoring System (VU-AMS) 1 10 * *

Table 1.
Measurement instruments Primary outcomes

The primary outcome will be: the presence and intensity of pain in dementia 
subtypes. Pain will be assessed, using a combination of methods concurrently.

In participants who are able to communicate about the presence of pain, the 
Brief Pain Inventory (BPI) will be applied.22 The BPI is a questionnaire, assessing 
the severity of pain by four numeric rating scale items and, explores the degree 
to which pain interferes with daily activities by seven interference items. The BPI 
is a valid and reliable assessment tool for pain assessment in epidemiological 
studies.22 Concurrently with the BPI, the participant will be asked to score the 
intensity of pain, when he or she is in pain, on a self-report scale. The Numeric 
Rating Scale (NRS), Verbal Descriptor Scale (VDS),23-25 and Faces Pain Scale 
Revised (FPS-R)26,27 can be used for this purpose, dependent on understanding 
by the participant of each of the scales.

In participants with difficulties to communicate their pain, a contact nurse will be 
asked to complete the Pain Assessment IN Advanced Dementia Scale (PAINAD).28 
The PAINAD is a brief and easy to administer observational scale, especially 
used in people with advanced dementia. The reliability and validity of the PAINAD 
have been studied extensively and a cut-off score of 2 has been recommended to 
indicate the probable presence of pain.28-32

Apart from these pain assessment tools, the Mobilization Observation Behaviour 
Intensity Dementia-2 (MOBID-2) Pain Scale will be administered in all 
participants by a contact nurse to measure pain, using standardized movements.33 
The MOBID-2 is a reliable, valid and time effective instrument to measure pain in 
people with advanced dementia.33 For this study, the MOBID-2 was translated into 
Dutch, based on the guidelines for cross-cultural adaptation.34 The translated 
version showed good feasibility in a pilot study. An overall score of NRS ≥ 3 in the 
MOBID-2 will be regarded as clinically relevant pain.33

For the measurement of orofacial pain, Delwel and Lobbezoo developed the 
Orofacial Pain Scale for Non Verbal Individuals (OPS-NVI), which demonstrated 
good face validity and usability in a pilot study.17,35 For further validation of the 
OPS-NVI, a number of steps will be performed. First, the verbal and nonverbal 
participants will be observed using the OPS-NVI, during rest, drinking, eating, 
and mouth care. These activities will be observed for indicators of pain behavior 
and the pain intensity will be assessed by two observers, whenever possible. 
Second, the group of verbal participants will be asked about the presence of pain 
and, if pain is present, the pain intensity with the NRS, VDS, and FPS-R.  

1 = Patient, 2 = Caretaker, 3 = Health professionals,T0 = baseline, T1 = after 3 months.
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Third, a standardized dental examination will be performed in both verbal and 
nonverbal participants, to evaluate their oral health, which will be described 
hereafter. The results of observation, self-assessment and the dental 
examination will be compared in order to validate the OPS-NVI.

Secondary outcomes

Secondary outcomes include oral health, autonomic responses to a pain 
stimulus, vital sensibility, musculoskeletal examination, cognitive functioning, 
neuropsychiatric symptoms, and quality of life.

Oral health
Oral health will be evaluated by a dentist with experience in geriatric dentistry, 
performing a structured oral examination, including history taking, extraoral, 
functional, intraoral, and (whenever indicated) additional examination.

The function of the temporomandibular joint will be assessed with an Active 
Mandibular Examination (AME). The participant will be asked to make different 
jaw movements and the dentist will measure the excursions.36 The presence or 
absence of pain will be observed; if the procedure is too painful, it will be 
stopped.37 Whenever applicable, removable prosthetics will be examined for 
hygiene, retention, and occlusion/articulation.38 The status of the oral tissues 
will be determined by examining the lips, cheeks, palate, tongue, floor of the 
mouth, alveolar ridges, saliva, and mouth odor. These elements will be classified 
as healthy or abnormal by the dentist.38 The number of opposing molars, the 
occlusal units (OU), will be counted as an indication of the chewing ability.39  
The status of the participant’s natural teeth will be scored with the Decayed 
Missing and Filled Teeth (DMFT) Index.40 For this index, the number of teeth with 
caries, missing teeth, and teeth with fillings will be recorded. Also the amount of 
dental wear will be quantified and itemized.41 The periodontal status will be 
determined by measuring the periodontal pockets according to the Dutch 
Periodontal Screening Index (DPSI)42 and the physiological mobility of the teeth.43 
The oral hygiene will be measured, according to the Plaque Index by Silness and 
Loe.44 Somatosensory changes of the face will be examined with brief quantitative 
sensory tests for orofacial pain. Three simple tests will be used: a cotton swab, 
pinprick, and brush test. The three innervation areas of the N. Trigeminus will be 
tested: above the eyebrow, under the eye and at the lower lip. The results will be 
used to determine if a participant has signs of neuropathic pain in the orofacial 
region.45 For determining of signs of neuropathic pain elsewhere in the body, 

testing of vital and Quantitative Sensory Testing (QST) will be done (see below).
The oral examination will be evaluated and given as feedback to the participant, 
caretakers and/or medical staff.

Autonomic responses to pain stimulus
Autonomic responses to pain will be measured with the VU University Ambulatory 
Monitoring System (VU-AMS), a certified device that records the 
electrocardiogram (ECG) and changes in thorax impedance (dZ) to determine 
Inter-Beat-Interval (IBI), Pre Ejection Period (PEP), and Respiratory Sinus 
Arrhythmia (RSA). In addition, Skin Conductance Level (SCL) will be recorded 
using the VU-AMS by two electrodes (Biopac TSD203) combined with their 
isotonic electrode gel (GEL101) on the index and middle finger.46-48

At the outpatient memory clinic autonomic responses to a pain stimulus in the 
form of a venipuncture will be measured in all patients. First the patients will be 
asked to rate their current pain on the NRS followed by a two minute rest and a 
baseline measurement. Next, a venipuncture will be performed by a geriatric 
nurse and directly after this procedure the patient will be asked to rate the pain 
intensity of the venipuncture on the NRS. Subsequently, a second baseline 
measurement will be performed during a three-minute rest period. The patients 
will be asked to rate their current pain after the second baseline measurement 
to ensure that their pain level is not increased by sitting still for a prolonged 
period of time.

In nursing home residents, autonomic responses to pain stimuli are only 
measured in patients who undergo changes of wound dressings as part of usual 
care in the treatment of pressure ulcers. First the patients who are able to 
communicate, will be asked to rate their current pain level on the NRS followed 
by a five minute baseline measurement in rest. After the baseline measurement, 
the wound treatment procedure will be explained. The renewal of the wound 
dressing will be utilized as a painful episode. The current wound dressing will be 
removed, the wound cleaned and new dressing will be applied. Afterwards, the 
pain intensity of the treatment episode will be assessed in verbal patients by 
using the NRS. Finally, another 5 minute baseline measurement in rest will be 
performed.

Vital sensibility
Vital sensibility will be assessed by Quantitative Sensory Testing (QST), including 
touch perception, sharp/dull distinction and temperature discrimination.  
All sensory procedures will be administered to the inside of both lower arms. 
This site is often used in somatosensory studies because of the high density of 
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intra-epidermal nerve fibers.49-51 QST will only be performed in patients with a 
Mini Mental State Examination (MMSE)-score ≥.14

The touch perception threshold will be assessed by nylon monofilaments based 
on the Von Frey hairs (Somedic AB, Sweden). A maximum number of 19 filaments 
will be administered to the inside of both lower arms, until the participant 
indicates the sensation of touch. False positive responses will be controlled by 
administering a null stimulus (no filament administered). The monofilaments 
increase in diameter, resulting in an increase in force that is applied to the skin. 
The monofilaments are numbered in ascending order. The number of the first 
monofilament resulting in a response will be used as an outcome.

The ability to sense the difference between sharp and dull stimuli will be 
assessed using the Neuropen (Owen Mumford, U.S.A.). This instrument contains 
both a monofilament for touch and a tip for sharpness. The monofilament will be 
pressed to the skin surface at a 90° angle until it bows (10 g) and subsequently 
hold in this position for 2 seconds. The sharp tip will be pressed to the skin 
surface at a 90° angle, until the marker is within the 40 g marker zone and 
subsequently held in this position for 2 seconds. Number of errors (maximum of 
6) will be used as the outcome measure.

For temperature discrimination the Rolltemp (Somedic AB, Sweden) will be 
applied in random order to the left forearm (total of 3 times) and to the right 
forearm (total of 3 times). The subject will have to indicate whether the stimulus 
was cold or warm. The rollers will be placed in their docking stations between 
trials so their temperature is either 25° C or 40° C. Compared with the normal 
human skin temperature of 30° C, the rollers will be perceived as either cold or 
warm, by humans with normal temperature sensitivity. The number of errors 
(maximum six) will be used as an outcome measure.

Musculoskeletal examination
A structured musculoskeletal examination will be performed by a physician in 
patients with clinically pain to determine whether the pain originates from the 
musculoskeletal system. Clinically relevant pain is either defined as BPI score  
≥ 3, or self-report score ≥ 3, or MOBID-2 pain score ≥ 3, or PAINAD score ≥ 2.

Cognitive functioning
Cognitive functioning will be measured using the following memory measures: 
(1) the 15 Word test adapted from the Rey Auditory Verbal Learning Test,52-54 (2) 
the Meander from the Amsterdam Dementia Screening Test,55 (3) the Rule Shift 
Cards Tests subtest of the Behavioural Assessment of the Dysexecutive 

Syndrome,56 (4) the Rey Complex Figure Test,57 (5) the Stroop Color-Word Test,58 
(6) the Trail Making Test,59 (7) the Verbal Fluency Test Animals,60 (8) the Visual 
Association Test,61 and (9) the Mini Mental State Examination (MMSE),62 a brief 
instrument used to screen for cognitive impairment and well validated in both 
research and clinical practice.63,64 In nursing home patients only the MMSE will 
be used for measuring cognitive functioning.

Neuropsychiatric symptoms
Neuropsychiatric symptoms will be measured with a brief questionnaire form of 
the Neuropsychiatric Inventory (NPI-Q)65 in participants at the outpatient memory 
clinic, and with the Neuropsychiatric Inventory Nursing Home Version (NPI-NH)66 

in nursing home residents. The NPI-Q is a revised version of the original NPI and 
has been validated against the original NPI.67 The NPI-NH is developed for rating 
by professional caregivers within institutions and proved to be valid and reliable 
for trained nursing staff.66, 68 The NPI-NH is the only nursing home instrument for 
a broad range of neuropsychiatric symptoms that has been translated into 
Dutch.69

Quality of life
Quality of life will be assessed by the Dementia Quality of Life instrument (DQol)70 
or the Qualidem.71,72 The DQol is a valid instrument to assess the quality of life in 
persons with a mild to moderate stage of dementia.70 In people with moderate to 
severe dementia, the Qualidem will be used, which is a reliable and valid 
instrument that provides a quality of life profile of persons living in nursing 
homes.71,72

In addition to quality of life, social participation will be measured using the 
Revised Index for Social Engagement (RISE).73 The RISE is a valid instrument for 
assessing social engagement in nursing home residents and contains six 
questions about the social interaction of the participant. A contact nurse who is 
familiar with the participant completes this questionnaire.73

Dementia subtype and stage
Participants recruited at the outpatient memory clinic will be screened for 
dementia, including Computed Tomography (CT) or Magnetic Resonance Imaging 
(MRI). The clinical diagnosis will be established by consensus within a 
multidisciplinary consultation. The National Institute of Neurological and 
Communicative Disorders and Stroke (NINCDS) and the Alzheimer’s Disease and 
Related Disorders Association (ADRDA) criteria for Alzheimer dementia,74 the 
National Institute of Neurological Disorders and Stroke Association (NINDS) 
Internationale pour la Recherche et l’Enseignement en Neurosciences (AIREN) 
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criteria for vascular dementia,75 the revised criteria for FTD,76 and the revised 
criteria for DLB are used.77 Participants recruited from dementia special care 
units will have a diagnosis of dementia usually based on DSM-IV criteria (2000), 
and the medical record will be reviewed for a probable subtype diagnosis 
determined by a geriatrician, neurologist, elderly care physician, or old age 
psychiatrist, and preferably completed by CT or MRI.

Dementia stage will be determined using the Global Deterioration Scale (GDS), a 
well-validated seven point scale.78 The GDS defines seven stages of dementia, 
ranging from ‘no global impairment’ (1) to ‘very severe global impairment’ (7).

Demographics, baseline, and control variables
Patient characteristics (i.e. sex and age) will be derived from medical records. 
The Charlson co-morbidity Index will be used to classify co-morbidities,79 while 
ADL performance will be measured by the Katz-ADL.80 The Katz-ADL assesses 
functional status and is used extensively in the field of elderly care medicine and 
geriatrics.

Medication
Information on medication use will be derived from the medical records at the 
outpatient memory clinic. To ensure a complete overview of pain medication, 
participants will explicitly be asked about their use of over-the-counter pain 
medication. In the nursing homes information on medication use will be derived 
from the pharmacists’ electronic patient records.

Study procedure

Study measures after consent at the outpatient memory clinic Measurements 
will be performed during the memory-screening day in the outpatient clinic. 
Since several measurements are already part of the standard routine, for 
research purposes the following measurements will be added, i.e. a structured 
pain assessment, an oral examination, the measurements of autonomic 
responses and sensibility (touch perception, sharp/dull distinction, temperature 
discrimination), the presence of neuropsychiatric symptoms, and the 
measurement of quality of life. Demographics, dementia subtype diagnosis, 
cognitive performance (i.e. neuropsychological assessment), ADL (i.e. Katz-
ADL), co-morbidity (i.e. Charlson co-morbidity Index), and prescribed medication 
will be obtained from medical notes.

At the start of the memory-screening day, the neuropsychologist will install the 
VU-AMS device after which the VU-AMS protocol will be executed.

Participants will undergo a physical examination by a physician from the 
outpatient clinic; for this study, the physical examination will comprise a 
structured examination of the musculoskeletal system. Besides, patients will 
undergo QST by a trained neuropsychologist or research assistant. A dental 
examination will be performed by a dentist with experience in geriatric dentistry.
If pain is observed in participants, recruited in the outpatient memory clinic, 
feedback about the pain and the most probable cause(s) will be given to the 
attending physician.

Study measures after consent in nursing homes
To reduce participant burden, measurements in nursing home residents will be 
split into three parts, which will preferably be performed on 3 different days; i.e. 
(1) structured pain assessment including musculoskeletal examination when 
clinically relevant pain is present, (2) oral examination, and (3) cognitive 
assessment, QST and VU-AMS, if applicable. Structured pain assessment 
includes the BPI, self-report-scales, or PAINAD. Besides, all participants will be 
observed for presence of pain during morning care using the MOBID-2. Trained 
research assistants will collect data on neuropsychiatric symptoms, quality of 
life, participation, and ADL by interviewing the contact nurse. Dental examination 
will be performed by a dentist. Cognitive assessment will be done by a 
neuropsychologist. QST will only be assessed in patients with a MMSE-score  
≥ 14, and the VU-AMS will only be used in nursing home residents who undergo 
changes of wound dressings as part of usual decubitus care.

If pain is observed in nursing home residents during baseline measurement, 
feedback about the type(s) of pain and a differential diagnosis of the most 
probable cause(s), including information about treatment options, will be given 
to the attending physician. Reassessment of these participants will take place 
after three months with the same pain measurement instruments as applied at 
baseline. During this reassessment, information about pain treatments in the 
last three months will be collected to evaluate the effect of feedback to the 
attending physician.

Sample size and power analysis
Our first objective is to assess the prevalence of pain in dementia subtypes. To 
date, no clear estimates of the prevalence of pain in dementia subtypes are 
known. Therefore, we used an assumed prevalence of 50% for our sample size 
calculation. Aiming at a precision of 5 percentage points (i.e., estimate +/− 2.5%) 
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with a significance level (alpha) of 0.05 and a power (beta) of 0.95, we will need to 
recruit 384 participants. Taking into consideration that prevalence measurements 
do not require follow-up, we did not correct for attrition.

To analyze the assumed association between neuropsychiatric symptoms and 
pain, quality of life and pain, and cognitive functioning and pain in all different 
dementia subtypes, multivariable linear regression analyses will be used. Power 
depends on the amount of explanatory variables and therefore we decided to 
include a maximum of 10 explanatory variables in our analyses. Based on the 
sample size calculations, using the software-tool ‘G*power version 3.1.2’,81 118 
participants per major dementia subtype (i.e. AD and VaD) need to be recruited 
to ensure a 95% confidence interval with 80% power.

Data analysis
We will use descriptive statistics for the demographic features of the cohort.  
The prevalence and intensity of pain and the causes of pain will be determined in 
the overall group of people with dementia. In addition, the frequency of pain 
subtypes per dementia subtype and dementia stage will be analyzed for group 
differences using Chi square tests.

For the secondary outcome analyses, descriptive statistics and multivariable 
linear regression analyses will be used. Multivariable linear regression will be 
used to evaluate the relationships between neuropsychiatric symptoms and pain, 
quality of life and pain, and cognitive functioning and pain, in dementia subtypes.
Differences in autonomic responses per dementia subtype, measured by the  
VU-AMS, as well as the effect of feedback on the presence of pain will be analyzed 
using paired t-tests.

Discussion

The aim of the study is to investigate the prevalence and intensity of pain in the 
major dementia subtypes and for different dementia stages, as well as the 
relationship between the different types of pain and the major dementia 
subtypes. Primary outcome is the presence and intensity of pain in dementia 
subtypes. Secondary outcomes are oral health, autonomic responses to pain 
stimuli, vital sensitivity, cognitive functioning, neuropsychiatric symptoms, and 
quality of life. Additionally, an evaluation of effectiveness of feedback on the 
presence of pain will be carried out, and the possibility of using autonomic 
responses for assessing pain in patients with dementia will be explored.

In this study, a unique multidisciplinary approach is used, in which a 
neuropsychologist, dentist, and elderly care medicine trainee all examine the 
same group of participants. All participants will have a cognitive assessment, an 
oral examination and physical assessment. Results will be gathered and a 
differential diagnosis, including a treatment advice, if desired, will be provided to 
the attending physician.

We assume that the prevalence of pain will be different for the four most common 
dementia subtypes, and will be the highest in VaD and we expect to see more 
neuropathic pain in VaD, in which it is more likely to see neuropathic pain due to 
white matter lesions.12, 82

This study will provide data about the prevalence and intensity of orofacial pain 
and oral health problems in persons with dementia. Although there is an increase 
in attention for oral health in people with dementia, studies on oral health in 
people with dementia are scarce. Furthermore, available data indicate that oral 
health in people with dementia is poorer compared to cognitive intact people.83

The chosen design seems suitable for our purposes. We will include patients in 
all different stages of the disease by recruiting at the outpatient memory clinic 
and in nursing homes, and we will also consider all possible causes of pain that 
are most likely to be diagnosed due to our multidisciplinary approach. The 
chosen measurement instruments are all commonly used in the field of elderly 
care medicine and geriatrics, except for the MOBID-2,OPS-NVI and the VU-AMS.
Observational pain assessment tools have limited validity and could lead to 
misinterpretation of pain behavior. For example, a grimace might be interpreted 
as a smile, or a positive score on an observational pain tool might be attributed 
to pain instead of some other cause of distress.20 However, there is currently no 
better method of assessing pain in a population with severe dementia beyond the 
proposed approach in this study. We acknowledge that this may lead to an 
overdetection of pain in this study. As we use several observational instruments 
this enables to determine correlations between the instruments. This will give 
insight in the probability of overdetection and also enhance knowledge about the 
concurrent validity of the instruments.

For that reason we planned to investigate the contribution of autonomic 
responses to pain stimuli and QST as more objective measurement methods in 
the assessment of pain in people with dementia. The reliability of QST in people 
with dementia has already been demonstrated,21 although the use of QST in 
epidemiologic studies on pain in dementia is scarce.
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The success of this study in nursing home residents depends highly upon support 
of the nursing staff. Participating in this research may be perceived as time-
consuming by the nursing staff. Therefore, we decided to support the nurses by 
deploying research assistants. The research assistants will collect data on 
behavior, quality of life, participation, and ADL by interviewing the contact nurse 
to ensure that participation is as little time-consuming as possible. These 
research assistants will be trained in administering the instruments correctly 
and consistently.

In conclusion, this study will help to enhance our knowledge regarding the 
prevalence of different types of pain in different dementia subtypes i.e. AD, VaD, 
FTD and DLB. This study also aims to contribute to a better understanding of 
oral health problems in people with dementia and the relationships between 
pain and cognitive symptoms, neuropsychiatric symptoms, and quality of life in 
people with various dementia subtypes and in different stages of the disease.
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Introduction

Pain is a common problem in people with dementia. Previous studies have re-
ported that the prevalence of pain in people with dementia is approximately 50% 
and that pain is mainly caused by age-related musculoskeletal disorders like os-
teoporosis and arthritis.1,2 

Pain can be divided into two types: nociceptive pain and neuropathic pain. Noci-
ceptive pain is often associated with osteoarthritis, and it is considered the most 
prevalent pain type, while neuropathic pain, which can result from stroke and 
diabetes, is also a common phenomenon.3 However, neuropathic pain has been 
barely explored in nursing home residents with dementia.3 This is not surprising, 
considering that the diagnosis of neuropathic pain lies in the expression of specif-
ic complaints and this ability might be limited in people with dementia.3,4 As pre-
vious studies in the general population have reported higher pain intensities for 
people suffering from pain with neuropathic characteristics (e.g. tingling, burning 
or shooting) than for people suffering from pain without neuropathic characteris-
tics,5 recognizing pain with neuropathic characteristics is a pivotal point in provid-
ing optimal pain treatment in nursing home residents with dementia.

Pain assessment in nursing home residents with dementia is a challenging task.6 
In the earlier stages of dementia pain assessment is usually possible via self-re-
port of pain, while in the later stages self-report becomes impossible. In these 
stages pain assessment depends on observation of pain and detection of pain 
related behavior.7 Dementia specific assessment tools are helpful in detecting 
these pain related behaviors; although, these tools are not able to distinguish 
pain from other causes of discomfort, and they cannot make a clear distinction 
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Abstract

Objectives: To study pain prevalence, pain type, and its pharmacological 
treatment in Dutch nursing home residents in relation to dementia subtype and 
dementia severity.

Design: Data were collected as part of the PAINdemiA study, an observational 
cross-sectional study conducted between May 2014 and December 2015.

Setting: Ten nursing homes in the Netherlands

Participants: 199 nursing home residents in various stages of dementia.

Measurements: We collected data on pain (by observation: MOBID-2 Pain 
Scale and by self-report scales), pain type, pain medication, dementia subtype, 
dementia severity (GDS) and demographic features.

Results: In the whole sample the prevalence of pain was 43% (95% CI = 36-
50%) using the MOBID-2 Pain Scale.  Regardless of regularly scheduled 
analgesics, approximately one-third of the residents with pain suffered from 
moderate to severe pain. Pain assessment with the MOBID-2 Pain Scale 
showed no difference in pain between dementia subtypes, but residents with 
more severe dementia experienced pain more often than those with less severe 
dementia (27% vs 15%). The prevalence of self-reported pain was significantly 
higher in residents with vascular dementia (VaD) (53%) compared to those with 
Alzheimer’s disease (18%) and other dementia subtypes (14%). Nociceptive 
pain was the predominant type of pain (70%) followed by mixed pain (25%). 

5 Prevalence of pain in nursing 
home residents: the role of 
dementia stage and dementia 
subtypes

Acetaminophen (paracetamol) was the most prescribed analgesic (79.6%).

Conclusion: Most of the participating nursing home residents had no pain; 
however, pain was observed more often in residents with severe dementia, 
whereas residents in the early stages of VaD self-reported pain more often that 
those with other dementia subtypes. 

As one-third of the residents with clinically relevant pain had moderate to 
severe pain regardless of using pain medication, more focus should be on how 
pain management could use more tailored approaches and be regularly adjusted 
to individual needs.
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From the source population for this study (679 nursing home residents that were 
living at a dementia special care unit in one of the participating nursing homes) 
we could finally include a sample of 199 residents. We received a signed informed 
consent for 219 residents (32.3%), of these residents 20 (2.9%) were subsequently 
excluded because they did not meet the inclusion criteria or moved or died before 
the start of the assessment. For 252 residents we did not receive any response, 
and 208 residents refused to participate (Figure 1).

between the different pain types.6,8 Yet, the challenge of accurately identifying 
pain remains necessary for effective pain treatment.9

Some studies indicate that residents with severe dementia are particularly at risk 
to suffer from pain,10,11 whereas other studies found that pain prevalence did not 
differ among residents in different stages of dementia.12 Dementia-specific neu-
ropathological changes may be responsible for alterations in pain perception.1,13 
Disturbances in the pain system by white matter lesions may increase pain ex-
perience in people with vascular dementia (VaD) compared to other dementia 
subtypes, while gray matter atrophy may lead to a decrease in pain experience 
in people with Alzheimer’s Disease (AD) and frontotemporal dementia (FTD).13-15 
Nevertheless, the current body of research is ambiguous as the findings on pain 
experience in dementia subtypes are inconsistent, and the direction of the impact 
of neuropathology may differ in dementia subtypes.16

The aim of this study was to determine and compare pain prevalence, pain type, 
and its pharmacological treatment in Dutch nursing home residents in relation to 
dementia subtype and dementia severity.

Methods

Design Study design
A cross-sectional observational study of nursing home residents was carried out 
as part of the PAINdemiA-study. Data was collected from May 2014 to December 
2015, and all measurements of a resident were administered within a time frame 
of 1 week. The full protocol has been published elsewhere.17

Study population
We invited all residents (n = 679) that were living at a dementia special care unit in 
one of the participating Dutch nursing homes (n = 10) to participate in the study. 
Once a nursing home had agreed to participate, legal representatives of all res-
idents were informed and asked to give consent. Inclusion criteria were aged 60 
years or older, being diagnosed with dementia, and having a signed informed 
consent form by the legal representative. Residents were excluded when they 
had a diagnosis of Huntington’s disease, Parkinson’s disease dementia, alcohol 
related dementia, or when they suffered from cognitive deficits due to psychi-
atric disorders, or when they were primary mentally disabled. This study was 
approved by the Medical Ethics Review Committee of the VU University Medical 
Center (Amsterdam, The Netherlands).

Figure 1. Flowchart of inclusion.

residents excluded
(n = 20)

Reasons for exclusion:
- no diagnosis of dementia
- died or moved before start of 
the assessment

source population
(n = 679)

refusal (n = 208) 
&

no response (n = 252)
signed informed consent 

(n = 219)

participants
(n = 199)

Measurement and residents’ characteristics
Pain was assessed by different methods that were partly adjusted to the level 
of communication of the resident. In all residents the Mobilization Observation 
Behaviour Intensity Dementia (MOBID-2) Pain Scale was used to assess pain. The 
MOBID-2 is a two part, nursing staff-administered observational instrument: it 
assesses immediate pain behaviors in response to five standardized active, guid-
ed movements of different body parts during morning care, and it assesses pain 
behaviors that might originate from internal organs, head, and skin over time.18,19 
Using a numeric rating scale, the overall pain intensity of the MOBID-2 ranges 
from 0 to 10, and an overall score of ≥ 3 is regarded as clinically relevant pain.19 
Studies on the psychometric properties of the MOBID-2 have shown good reli-
ability, validity, and feasibility in clinical practice.18,19 As the frequency distribution 
of this scale was skewed, MOBID-2 scores were categorized into three groups: no 
pain (0-2), mild pain (3-4), and moderate-severe pain (5 and above).
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pain, there were no specific diagnosis or references to potential neuro-
pathic pain in the medical record.

3. Mixed pain : during physical examination there were complaints and/or 
signs that could be related to both nociceptive and neuropathic pain. In 
the medical record were references to potential neuropathic pain and/or 
to conditions that are known to cause mainly nociceptive pain. 

For all residents data on age and gender was collected using electronical medical 
records. 

The dementia subtype diagnosis was taken from the medical record, but in case 
the dementia subtype was not specified (n = 2), the attending physician was con-
tacted to obtain the dementia subtype diagnosis. We categorized these subtypes 
into four groups: Alzheimer’s Disease (AD), vascular dementia (VaD), mixed de-
mentia, and other dementias. Different from our protocol,17 we added the cate-
gory mixed dementia, and we categorized the people with DLB and FTD in the 
subgroup of other dementias.26

Dementia severity was assessed using the Global Deterioration Scale (GDS).27 
This is a seven point scale that describes seven stages of cognitive impairment 
from ‘no global impairment’ (1) to ‘very severe global impairment’ (7). Stages 
4 and higher are considered to represent consecutive dementia stages. The in-
formation to assign global ratings of cognitive impairment was derived through 
interviews with the nursing staff.

Activities of daily living (ADL) were measured using the modified version of Katz 
index of independence in ADL (Katz-ADL), an observational scale asking if the 
resident needs help with six basic activities of daily living (bathing, dressing, toi-
leting, continence, getting out of a chair, and eating), and it has good psycho-
metric properties.28 Information about comorbidity was recorded from residents’ 
medical records, and the disease groups of Charlson Comorbidity Index were 
used to categorize comorbidity.29 The sum of the disease groups was dichoto-
mized on the median.

Data on analgesic drug use was derived from pharmacists’ files and classified 
according to the Anatomical Therapeutic Chemical classification (ATC).30 Five 
groups of analgesics were distinguished: Acetaminophen (paracetamol) (ATC 
code N02 BE01), non-steroidal anti-inflammatory drugs (NSAIDs) (ATC code 
M01), weak opioids (ATC code N02 AA59), strong opioids (ATC code N02 AA01, 
-AA03, -AA05, -AE01, -AB03, -AX02), and specific antineuropathic drugs (ATC 
code N06 AA09 (amitriptyline), N06 AA10 (nortriptyline), N06 AX21 (duloxetine), 

In residents who were able to communicate about the presence of pain the re-
searcher also asked the resident about pain through self-report. Depending on 
the residents’ understanding of self-report scales, as judged by the researcher, 
the Numeric Rating Scale (NRS), Verbal Descriptor Scale (VDS), and/or Faces 
Pain Scale Revised (FPS-R) were used to measure pain.20-22 The NRS ranges from 
0 to 10, and it has a cut-off score of 4 and more for clinically relevant pain. The 
VDS has five ordinal categories (no pain- mild pain- moderate pain- severe pain- 
worst pain possible), and pain categorized as ‘moderate pain’ or more is regarded 
as clinically relevant pain. The FPS-R consists of 6 drawings of faces ranging 
from a neutral face to a grimacing face. From the third face onward pain is re-
garded as clinically relevant.23

In residents with difficulties to communicate their pain, as judged by the re-
searcher, the Pain Assessment IN Advanced Dementia Scale (PAINAD) was used 
to assess pain.24 The PAINAD is a brief and easy to administer observational scale 
especially used in people with advanced dementia. It assesses five behaviors re-
lated to pain, and each of these is rated on a three point scale (0-2). The total 
score ranges from 0-10 an a cut-off score of 2 has been recommended as indica-
tion for the presence of pain.25 The reliability and validity of the PAINAD have been 
studied extensively, and they are well established.24

In all residents with an indication of clinically relevant pain, defined as NRS ≥ 4, 
or VDS ‘moderate pain’ or more, or FPS ≥ ‘third face’, or PAINAD ≥ 2, or MOBID-2 
≥ 3, physical examination was performed with emphasis on the musculoskeletal 
system. The type of pain was determined by combining the findings of this exam-
ination and the medical (history) data in the medical record.3,4 We distinguished 
three groups3,7:

1. Neuropathic pain: 
a. Current Neuropathic Pain (CNP): during physical examination com-

plaints, signs, and/or symptoms associated with neuropathic pain 
were observed, and a diagnosis of neuropathic pain was reported in 
the medical record.

b. Possible Neuropathic Pain (PNP): during physical examination com-
plaints, signs, and/or symptoms associated with neuropathic pain 
were observed, and in the medical record we found references relat-
ed to neuropathic pain: for instance, descriptions of signs, or symp-
toms; or a history suggestive for the pain to be of neuropathic origin 
(e.g. stroke, diabetes mellitus, surgery).

2. Nociceptive pain: during physical examination there were complaints 
and/or signs that referred to pain and most likely arise from actual or 
threatened damage to non-neural tissue, and in contrast to neuropathic 
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N02 AX02 (tramadol), N03 AF01 (carbamazepine), N03AX12 (gabapentin), and 
N03 AX16 (pregabalin)). We only classified drugs as antineuropathic when neu-
ropathic pain was mentioned as indication in the medical record. Furthermore, 
a distinction was made between regularly scheduled analgesics and analgesics 
prescribed as needed.

Analyses
We used descriptive statistics (means and standard deviations (SDs) for dis-
tributed continuous level variables, medians and interquartile ranges (IQRs) 
for non-normally distributed continuous level variables, and percentages for 
categorical variables), and calculated the prevalence of pain including the 95% 
confidence interval (CI). Differences in pain between dementia subtypes were 
determined with Chi Square analyses and post-hoc analyses using Bonferroni 
correction. Differences in pain between dementia stages were determined with 
Chi Square analyses and post-hoc analyses using logistic multinomial regression 
analyses. SPSS 22.0 (IBM Corp., Armonk, NY) was used to analyze the data.

Results

Sample 
Table 1 shows the residents’ characteristics. In our study we included 199 nurs-
ing home residents who were mostly female (77.4%). Age ranged from 66 to 102 
years with a mean age of 84.9 (SD 6.5) years. The predominant dementia type was 
Alzheimer’s Disease (53.3%), followed by mixed dementia, and vascular demen-
tia. In 17.6% of the cases dementia was classified as ‘other’. Most residents were 
in a moderately severe stage of dementia (GDS 6) and there was no difference in 
dementia severity between the dementia subtypes. The number of comorbidities 
was rather low, especially the number of musculoskeletal and connective tissue 
disorders, that did not include osteoarthritis. The number of comorbidities (di-
chotomized at the median) differed significantly between the dementia subtypes 
(Pearson Chi Square 8.998; df 3; p = 0.029), with more comorbidities in those with 
VaD compared to those with AD . 

Prevalence of pain 

MOBID-2 
The MOBID-2 was assessed in almost all participants (n = 195; 98%), and the 
prevalence of pain measured as MOBID-2 score ≥3 was 43.1% (95% CI 36.1-
50.1%). The median pain score of the 84 residents with MOBID-2 score ≥3 was 4 

Characteristics n=199

Age in years, mean (SD) 84.9 (6.5)

 Female 154 (77.4%)

 Male 45 (22.6%)

Dementia severity

 GDS unknown 4 (2%)

 GDS 4 12 (6%)

 GDS 5 46 (23.1%)

 GDS 6 99 (49.7%)

 GDS 7 38 (19.1%)

Dementia subtype

 AD 106 (53.3%)

 VaD 20 (10.1%)

 Mixed dementia 31 (15.6%)

 not otherwise specified 42 (21.1%)

Katz-ADL (SD) 3.77 (1.77)

Number of comorbidities (IQR) 1 (2)

Myocardial infarction 22 (11.1%)

Congestive heart failure 21 (10.6%)

Peripheral vascular disease 15 (7.5%)

Cerebrovascular disease 60 (30.2%)

Chronic pulmonary disease 28 (14.1%)

Musculoskeletal and connective tissue 
disorders(osteoarthritis not included)s 4 (2%)

Stomach ulcer 9 (4.5%)

Liver disease 1 (0.5%)

Renal disease 35 (17.6)

Diabetes mellitus 43 (21.6%)

Cancer 7 (3.5%)

Table 1.
Measurement instruments

1 = Patient, 2 = Caretaker, 3 = Health professionals,T0 = baseline, T1 = after 3 months.
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Pain types
We determined the type of pain (i.e. neuropathic pain, nociceptive pain, or mixed 
pain) in residents with presence of clinically relevant pain  (i.e. pain measured on 
one of the five measurement scales) and a complete physical examination; two 
residents were categorized to have current neuropathic pain, 59 residents were 
categorized in the group with nociceptive pain, and 21 residents in the group with 
mixed pain (i.e. nociceptive pain combined with possible neuropathic pain). In this 
sample all cases with possible neuropathic pain had features of nociceptive pain, 
therefore they were categorized as having mixed pain (see Figure 3). The causes 
of neuropathic pain in the current neuropathic pain group were polyneuropathy 
and neuropathic pain of multicausal origin, and in the mixed pain group the differ-
ential diagnoses commonly included old fractures, contractures, and pain origi-
nating from the musculoskeletal system. There was no difference in type of pain 
(current neuropathic pain and mixed pain vs nociceptive pain) between dementia 
subtypes (Pearson Chi Square 1.95; df 3; p = 0.582) nor a difference in type of pain 
between residents with GDS score of 7 and residents with GDS score <7.

Pharmacological treatment
We found that 43% of the whole study population and 58% of the residents with 
MOBID-2 score ≥ 3 used regularly scheduled analgesics. Residents with identified 
pain were more likely to have regularly scheduled analgesic drug use than those 
without pain (Pearson Chi Square 23.39; df 1; p < 0.001). We found no difference 
in the use of regularly scheduled analgesic drugs between dementia subtypes 

(IQR 3; ranges 3-9), and 41 residents (21%) had moderate-severe pain (MOBID-2 
≥ 5). Of the residents with pain (i.e. MOBID-2 ≥ 3) 26.8% had a GDS score of 7 
as compared to 14.7% in those without pain (Pearson Chi Square 4.33; df 1; p = 
0.037). The prevalence of pain did not differ between dementia subtypes (Pearson 
Chi Square 2.69; df 3; p = 0.441). Additional analyses showed that moderate-se-
vere pain (MOBID-2 ≥ 5) was significantly associated with the GDS score of 7 (OR 
2.58; p = 0.031) (Table 2). 

PAINAD
Of the 67 residents that were not able to self-report their pain 18 residents had a 
PAINAD score of ≥ 2, and the prevalence of pain was 26.9% (95% CI 16-38%). The 
median score was 4 (IQR 4), and 15 of the residents with pain had a GDS score of 
7 (83%, 95% CI 64-100%), whereas 21 of the 49 residents without pain had a GDS 
score of 7 (43%, 95% CI 28-57%). The prevalence of pain measured by the PAINAD 
did not differ between dementia subtypes. 

Self-reported pain
There were 122 residents that were able to self-report their pain on at least one of 
the three self-report scales. All of them had a GDS score < 7, and the prevalence 
of pain was 22.1% (95% CI 14.7-29.6%). The median score of the eight residents 
with a NRS score > 3 was 5 (IQR 3), the median score of the residents with pain on 
the VDS (n = 23) was moderate pain, and for those reported pain using the FPS (n 
= 7) the median inferred score was 4 (IQR 4). 

Post-hoc analyses showed significant differences in self-reported pain preva-
lence between residents with VaD and both residents with AD (p = 0.025) and 
residents with other dementias (p = 0.026) (Figure 2). 

Figure 2. Self-reported pain prevalence related to dementia subtypes.

*pain measured on at least one of the three self-report scales: NRS, VDS or FPS. 
AD: Alzheimer’s Disease; VaD: Vascular Dementia. 

Total 
(n=199)

AD 
(n=106)

Mixed 
(n=31)

VaD (n=20) Other 
(n=42)

MOBID-2(n=195) 84/195 (43%) 43 (41.7%) 12 (38.7%) 12 (60%) 17 (41.5%)

Self-report scale*(n=122) 27/122(22.1%) 11 (17.7%) 5 (26.3%) 7 (53.8%) 4 (14.3%)

PAINAD (n=67) 18/67(26.9%) 11(28.9%) 1 (10%) 1 (14.3%) 5 (41.7%)

Table 2.
prevalence of pain per measurement tool and per dementia subtype

Data are number of residents . AD: Alzheimer’s Disease; VaD: Vascular Dementia; MOBID-2: Mobilization 
Observation Behaviour Intensity Dementia (MOBID-2) Pain Scale; *pain measured on at least one of the three self-
report scales used in this study; PAINAD: Pain Assessment IN Advanced Dementia Scale (PAINAD). 
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Discussion

This study determined and compared pain prevalence, pain type, and its phar-
macological treatment in Dutch nursing home residents in relation to dementia 
subtype and dementia severity. The prevalence of pain in the whole sample was 
43% using the MOBID-2; that is, most of the participating nursing home residents 
did not show pain behaviour that could be regarded as clinically relevant pain. In 
addition, pain assessment with the MOBID-2 showed that residents with more se-
vere dementia experienced pain more often and with higher pain intensities than 
those with less severe dementia. Prevalence of pain as measured by the MOBID-2 
did not differ between the dementia subtypes. 

In residents that could self-report their pain, there was a higher prevalence of 
pain in residents with VaD compared to those with AD and to those with other de-
mentia subtypes. This can be regarded as support for the hypothesis that people 
with VaD experience pain more frequently.13,31 As the residents in the self-report 
group were in less severe stages of dementia, it is possible that neuropathologi-
cal differences play a more obvious role in the early stages of dementia, and that 
this role becomes ambiguous as dementia progresses.

(Pearson Chi Square 1.152; df 3; p = 0.764) nor between residents with a GDS 
score of 7 and GDS score < 7 (Fisher’s exact test p = 0.146) (Table 3). 

Acetaminophen (paracetamol) was the most prescribed analgesic (79.6%), fol-
lowed by oxycodone (6.6%), and fentanyl patches (6.6%). We found five prescrip-
tions for anti-neuropathic drugs in four residents, who were still in pain. There 
were no significant differences in types of prescribed analgesics between demen-
tia subtypes nor dementia severity.

Additional analyses showed that, regardless of regularly scheduled analgesics, 
about one third of the residents with clinically relevant pain suffered from moder-
ate to severe pain (MOBID-2 ≥ 5). 

Figure 3. Pain type related to dementia subtypes.

AD: Alzheimer’s Disease; VaD: Vascular Dementia; mixed pain: nociceptive pain combined
with possible neuropathic pain.

Total AD (n=106) Mix (n=31) VaD (n=20) Other (n=42)

Analgesic monotherapy 68/199 68/199 12/31 5/20 16/42

Acetaminophen 11 3 15

NSAIDs 0 0 0

Opioids 0 2 1

antineuropathic drugs
1 0 0

Analgesic combination 
therapy 19/199 19/199 2/31 3/20 3/42

No prescribed analgesics
76/199 76/199 10/31 7/20 15/42

Prescribed as needed 36/199 36/199 7/31 5/20 8/42

Table 3.
dementia subtype and prescription of analgesics (n=199)

Data are number of residents.; NSAIDs: non-steroidal anti-inflammatory drugs; antineuropathic drugs: e.g. 
amitriptyline, gabapentin, carbamazepine.
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A strength of this study was the use of the MOBID-2 that scores pain based on 
standardized movements during morning care as well as pain behavior related 
to other parts of the body over time. Observed pain during day-by-day activities 
and guided movement during morning care are close to the day-to-day reality; 
therefore, they reflect clinical practice. Further, we consider the use of a combi-
nation of pain measurements as a strength, because the MOBID-2 mostly iden-
tified nociceptive pain related to the musculoskeletal system, whether the self-
report-scales were of additional value in identifying pain originated outside the 
musculoskeletal system. 

This study has also some limitations. First, the response rate was 32.2%. This 
possibly limits the external validity of the study (i.e. generalizability); however, 
the characteristics of the participants in our study are congruent with that of 
other studies including Dutch nursing home residents with dementia.40,41 Second, 
we included only a few people with FTD and DLB, for this reason we could not 
report data on pain for these dementia subtypes separately. Third, determining 
the type of pain, especially neuropathic pain, is challenging in nursing residents 
with dementia because it is generally based on history taking and neurophysical 
measurements; therefore, not all cases of neuropathic pain may have been iden-
tified correctly. To facilitate this in the future, Quantative Sensory Testing (QST) 
could be a promising tool.42 
In conclusion, most of the participating nursing home residents did not show 
pain behaviour that could be regarded as clinically relevant pain. Residents with 
severe dementia had more often pain and also higher pain intensities than resi-
dents with mild to moderate dementia (27% vs. 15%) and residents with VaD who 
could report pain themselves reported pain more often than residents with AD 
or other dementia subtypes. As one-third of the residents with clinically relevant 
pain had moderate to severe pain regardless of using pain medication, more fo-
cus should be on how pain management could use more tailored approaches and 
be regularly adjusted to individual needs.

In addition to the finding that the majority of the participating nursing home res-
idents did not suffer from clinical relevant pain, it should be also mentioned that 
most of the residents with clinical relevant pain, based on the MOBID-2 score,  
suffered from mild pain. This is in line with earlier studies that used the MO-
BID-2; for example, the study by Husebo et al.(2010)19 that found a mean score 
of 4.1 in residents with MOBID-2 score ≥ 3, or the more recent study by Sandvik 
et al.(2014)32 that found a mean score of 3.7 in residents with MOBID-2 score ≥ 3. 
However,  we found that 21% of the residents had moderate-severe pain. Perhaps 
this is because of co-morbid depressive symptoms which are associated with 
more pain complaints and greater pain intensities.33,34 These depressive symp-
toms are also known to complicate pain management,34 and as we found clinical 
significant signs of depression in 25% of the residents,35 attention should be paid 
to the coexistence of depressive symptoms when assessing and treating pain.

Nociceptive pain was the predominant type of pain followed by mixed pain, and 
there were only two cases of current neuropathic pain. As expected from the find-
ings of Kollenburg et al.(2012),3 the number of cases with current neuropathic 
pain was actually low, but mixed pain seemed rather common in our sample. 
This is in line with earlier reports on the prevalence of neuropathic like pain in 
older people with osteoarthritis.36 As we found a low number of prescriptions of 
antineuropathic drugs this might be a starting point to improve pain treatment; 
for example, by prescribing antineuropathic drugs as adjuvant analgesics in res-
idents with mixed pain.1,6 

The pharmacological treatment of pain did not differ between between dementia 
subtypes-or for dementia severity. The rate of regularly scheduled analgesics 
was in line with previously published data, but we found a considerable number 
of residents that still suffered from moderate to severe pain (MOBID ≥ 5), despite 
the use of regularly scheduled analgesics.37,38 This association has been shown 
before, and it suggests that regularly scheduled analgesics not necessarily re-
flects optimal pain treatment.10,36 Moreover, we found lower rates of opioid use 
than Sandvik et al.(2014), who also found that increasing the dosages of analgesic 
drugs significantly improved the overall pain intensity in nursing home residents 
with dementia.32 Painmanagement in the way of complete relief is obviously very 
difficult, but systematic medication reviews might contribute to a more tailored 
treatment approach and eventually reduce pain intensity. 

Strengths and limitations
This was the first attempt to determine pain types in nursing home residents with 
dementia.
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Background

Pain is a disturbing, and frequently seen, symptom in long-term care (LTC) res-
idents with dementia. Pain is mainly caused by age-related chronic musculo-
skeletal conditions and the prevalence of pain has been estimated to be 50% in 
LTC residents with dementia.1,2 Although pain is well known to be present in this 
population, it is often ineffectively managed.2 Despite best-practice recommen-
dations for pain assessment and treatment in LTC residents with dementia,3,4 it 
seems that physicians frequently do not adhere to these recommendations in 
everyday work. This may result in underdetection of pain and eventually inappro-
priate pain treatment. Earlier work to improve pain treatment in LTC residents 
with dementia focused on implementation of pain assessment, promotion of re-
assessment, and education of health care staff to dispel misconceptions about 
pain in dementia.2 Recently, a review on improvement of treatment strategies 
in palliative care reported positive effects of audit and feedback, a strategy that 
aims to improve professional practice by showing the professional inconsisten-
cies in their clinical practice.5

One of the challenges to achieve adequate pain management is to ensure that, 
in addition to gathering information, health care professionals actually use pain 
assessment information.2 This prospective study explored the course of pain and 
pain management strategies following a guideline-based pain assessment pro-
cedure and included audit and feedback through communication of the assess-
ment results together with a written treatment recommendation to the attending 
physician in LTC residents with pain and dementia. We report on  course of pain,  
applied pain management strategies, including pharmacological treatment, and 
agreement between the treatment recommendations and the applied pain man-
agement strategies.

Measures

Data Collection and Study Population
Data were collected as part of the PAINdemiA study, with the overall aim to inves-
tigate the prevalence of pain per dementia subtype. The included 199  LTC res-
idents were from 10 LTC-facilities (n = 679) in The Netherlands, recruited  from 
May 2014 to December 2015.  The study protocol was approved by the Medical 
Ethics Review Committee of the VU University Medical Center (Amsterdam, The 
Netherlands). The full protocol has been published elsewhere.6

Janine van Kooten, Martin Smalbrugge, Johannes C. van der Wouden, Max L. 
Stek, Cees M. P. M. Hertogh

Abstract

Background: The management of pain in long-term care (LTC) residents with 
dementia is complex. A prospective exploratory study was conducted to describe 
the course of pain and pain management strategies following a guideline-based 
pain assessment procedure in LTC residents with pain and dementia.

Measures: Pain observation with the Mobilization Observation Behaviour 
Intensity Dementia (MOBID-2) pain Scale, a review of the electronic patient file 
and pharmacy files and physical examination of LTC residents with pain and 
dementia.

Intervention: Communication of the assessment results to the attending 
physician including a guideline-based treatment recommendations. 

Outcomes: After three months, complete follow-up data was obtained for 64 
residents. Pain intensity was significantly reduced (p < 0.001). The proportion 
of residents with persistent pain was 58% and the total number of analgesic 
prescriptions did not change significantly.

Conclusions: There is room for improvement regarding pain management in 
long-term care residents with pain and dementia, and performance feedback 
seems a promising strategy to explore further.
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the dementia subtype diagnosis. We categorized these subtypes into four groups: 
Alzheimer’s Disease , vascular dementia , mixed dementia, and other dementias 
(i.e. dementia not otherwise specified, dementia with Lewy Bodies and fronto-
temporal dementia). Dementia severity was assessed using the Global Deterio-
ration Scale (GDS).9 This is a 7-point scale describing stages of cognitive impair-
ment from ‘no global impairment’ (1) to ‘very severe global impairment’ (7). 

Statistical analyses
Descriptive statistics (means and standard deviations for continuous level 
variables, and percentages for categorical variables) were used for residents’ 
 demographic characteristics, treatment recommendations, and applied treat-
ment strategies. To estimate differences in mean and standard error (SE) of the  
MOBID-2 between baseline and follow-up measurement, we used the Wilcoxon  
signed rank test; and for differences in pharmacological treatment between 
baseline and follow-up, we used the McNemar test. We report the proportion 
of residents that had persistent pain at follow-up. All statistical analyses were 
 performed using SPSS v 22.0 (IBM Corporation, New York, NY).

Intervention
For each resident, all findings of the guideline-based pain assessment procedure 
were summarized into a report by the elderly care medicine trainee in coopera-
tion with the  research team that included two elderly care physicians and a spe-
cialist in palliative medicine. The reports  included treatment recommendations 
for the attending elderly care physician and was send by e-mail within one week 
after the assessment.

Outcomes
We obtained complete follow-up data for 64 residents, for 20 residents there were 
no observations obtained at follow-up: 8 residents had died, 3 moved and for 9 
residents there were no observations available due to other causes (e.g., work 
load nursing staff, residents on holiday). There were no differences in demo-
graphic characteristics or pain intensity at baseline between the residents with 
and without follow-up data. 

The mean age was 84.2 (SD 6.4) and the majority was female (75%). Most resi-
dents had severe or very severe dementia (GDS 6 or GDS 7), and the most com-
mon dementia subtype was Alzheimer’s disease (45.3%). 

In 63 of the 64 residents, a report on the presence of pain and possible causes of 
pain had been provided following the guideline-based pain assessment; and in 58 
residents, a treatment recommendation was part of the report. For two residents, 

Study Procedure
The pain assessment procedure followed the Dutch guideline ‘Recogniton and 
treatment of chronic pain in vulnerable elderly people’,4 and included a pain 
measurement by a nurse who was familiar with the resident, chart review, and 
physical examination to identify possible causes and the type of pain: nociceptive 
pain, neuropathic pain, or mixed pain (i.e. combination of nociceptive pain and 
neuropathic pain). In the week before the assessment procedure was scheduled, 
nursing staff were instructed in the use of the pain assessment scale during an 1 
hour-meeting with the researcher. The researcher, at the time of data collection 
an elderly care medicine trainee (i.e., the equivalent of a geriatric medicine train-
ee), performed the chart reviews and the physical examinations. Approximately, 
three months after the baseline assessment, the nursing staff was asked to re-
assess pain in participants with pain during the baseline assessment, and the 
researcher performed another chart review to obtain information about  applied 
pain management strategies.

Outcome measures
Pain was assessed with the Mobilization Observation Behaviour Intensity Demen-
tia (MOBID-2) Pain Scale, a two part, staff-administered observational instrument 
that assesses immediate pain behaviors in response to five standardized active, 
guided movements of different body parts during morning care, and  assesses 
pain behaviors that might originate from internal organs, head, and skin over 
time.7 Using a numeric rating scale, the overall pain intensity of the MOBID-2 
ranges from 0 to 10, and an overall score of ≥ 3 is regarded as clinically relevant 
pain. Psychometric properties of the MOBID-2 in clinical practice were found to 
be appropriate and a change score of ≥ 3 is considered clinically relevant.7,8 

Information about the applied pain management strategies was obtained from 
the electronical patient file (EPF). We searched for documentation of pain man-
agement strategies from the date of the first assessment until date of the second 
assessment and assessed the types of pain management strategies applied to 
alleviate pain.

Pharmacological treatment provided for pain was derived from pharmacy files 
-cdata on type and dosage of analgesics. Furthermore, a distinction was made 
between regularly scheduled analgesics and analgesics prescribed as needed 
(PRN).

Other Measures
The dementia subtype diagnosis was taken from the EPF; and in case the demen-
tia subtype was not specified, the attending physician was contacted to obtain 
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Table. 1 
Treatment recommendations, implementation and subsequent change in pain

Type of recommendation 
send to the attending 
physician

No.
 

Documentation 
in medical re-
cords

Implementation Change in pain 
intensity

1. Non-pharmacological, for 
example, consultation with 
an occupational therapist, 
physical therapist and/or 
psychologist; to use washing 
without water; to consider 
adapted clothing or orthope-
dic shoes; to promote more 
exercise; to consider bed rest 
during the day.

 

8 4 Implemented - -

Partly implemented 2 2 Pain ↓

Not implemented   2 1 Pain ↓
1 Pain ↑

2. To start/increase analge-
sic drugs

16 9 Implemented 7 4 Pain ↓ 
2 Pain ↑ 
1 Pain  =  

Partly implemented 1 1 Pain ↓

Not implemented 1 1 Pain ↓

3. To stop/decrease analge-
sic drugs

1 1 Implemented 1 1 Pain ↓ 

Partly implemented - -

Not implemented - -

4. Combination of 1 + 2 19 10 Implemented 6 2 Pain ↓ 
3 Pain ↑ 
1 Pain  =  

Partly implemented 1 1 Pain ↓ 

Not implemented 3 1 Pain ↓ 
2 Pain ↑ 

5. Additional examination by 
the attending elderly care 
physician and/or multidisci-
plinary team

4 2 Implemented 2 1 Pain ↓ 

1 Pain  = 

Partly implemented - -

Not implemented - -

6. To continue current treat-
ment regime

10 10 Implemented 10 10 8 Pain ↓ 
2 Pain  =  

Partly implemented - -

Not implemented - -

Total 58 36 36

pain management was recently changed and now seemed adequate; two resi-
dents did not accept physical examination and/or treatment, and one report did 
not include a treatment recommendation, because the resident was erroneously 
scored as not suffering from pain. Recommendations could be both nonpharma-
cological as well as pharmacological, and followed the Dutch guideline ‘Recog-
niton and treatment of chronic pain in vulnerable elderly people’.4 Table 1 shows 
the recommendations and which were used.

Course of Pain
The mean MOBID-2 score at baseline was 4.80 (SD 1.5) and after three months 
3.23 (SD 2.5). The results show a significant improvement over time with a mean 
change of 1.57 (SE 0.3; Z -4.329; p < 0.001) and we found that 57.8% (n = 37) was 
still in pain after three months (MOBID-2 score ≥ 3). The proportion of residents 
with severe pain, MOBID-2 score ≥ 5, did not significantly change over time (50% 
vs 54%).

Pain management strategies
We found documentation of applied pain management strategies in 36 of the 64 
EPF (56.3%). Table 1 shows the used recommendations and how these recom-
mendations affected the pain intensity. We found that 18 residents, of those with 
applied pain management strategies documented in their medical records, had a 
MOBID-2 score of ≥ 3, 10 of them even had an MOBID-2 score of ≥ 5. Of the resi-
dents without applied pain management strategies documented in their EPF, 19 
residents had an MOBID-2 score of ≥ 3, 10 of them had an MOBID-2 score of ≥ 5. 
There was no difference in pain persistence or pain intensity between residents 
with and without documentation of applied pain management strategies in their 
medical records. 

Pharmacological treatment
Analyses of pharmacological treatment showed that there were 77 prescriptions 
of analgesic drugs in 49 residents at baseline, prescription of medication as 
needed included (32.5%). After three months, there were 64 prescriptions of an-
algesic drugs in 44 residents and prescription of medication as needed included 
(31.3%). There was no significant difference in the total number of prescriptions 
of analgesic drug between baseline and follow-up 
(table 2). 
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mented at reassessment, our guideline-based pain assessment procedure might 
have improved pain management or at least boosted the awareness of pain. The 
awareness of pain might have increased by participating in this study and the 
presence of external researchers. 

Of note, we stratified residents on the threshold level for pain intensity (i.e. MO-
BID-2 ≥ 3) at baseline. With this selection we introduced potential for pain inten-
sity to show regression toward the mean, which was conformed with a scatter-
plot of change against baseline measurements. This is in line with the study of 
Sandvik et al.,10 who used the MOBID-2 Pain Scale and found a mean change of 
1.0 (SD 2.2) over time in their control group.10 But as our mean change of 1.57 
(SE 0.3; Z -4.329; p < 0.001) is slightly higher,  the change in pain may not be fully 
explained by regression to the mean. Another explanation might be the course of 
pain; Hendriks et al.11 found an intermittent course of pain in some residents and 
reported resolution of pain proportions of 10% to 13%. It should be noted that the 
design of our study did not include reassessment of residents without pain, nor 
corrected for dementia stage or exclude residents who were near the end of life, 
while burdensome symptoms as pain are known to increase at the end of life.11 
There was no significant difference in prescriptions of analgesic drugs three 
months after the guideline-based pain assessment procedure. It could be specu-
lated that communication of assessment results together with written treatment 
recommendations may have encouraged some elderly care physicians to review 
their treatment decisions and reflect on them.

Strengths and limitations
We performed a structural assessment of pain at two different moments in time 
by observers who were familiar with the resident. Furthermore, we used a vali-
dated and reliable observational instrument.7 The findings of this study are valu-
able for daily practice, because of their ecologic validity. That is, this study took 
place in a field setting with data collection by people who could be using the pain 
assessment in real life, and therefore, the results are probable more generaliz-
able. Lastly, another strength of our study is presenting the results of the pain 
assessment including treatment recommendations to the attending physician, 
avoiding possible communication problems between nursing staff and the at-
tending physician. 

There are also some limitations that should be mentioned. First, our study did 
not include a control group and it will be necessary to repeat this observation in 
future studies. Second, the lack of a comparison group limits the interpretation of 
change in pain intensity over time. Third, the selection of residents was based on 
one single measurement at baseline which might have increased the measure-

Table. 2 
Number of analgesic drug prescriptions per group of analgesic drug

Baseline Three months † p-value

Acetaminophen 53 45 0.687

NSAIDs 3 2 1.00

Weak opioids 0 1 1.00

Strong opioids 17 12 1.00

Anti-neuropathic drugs 4 4 1.00

In more detail, the pharmacological treatment data revealed 47 changes in pre-
scription of analgesics. In 19 residents, there was no change in analgesic treat-
ment; in 10 residents, analgesic treatment was ended or the dosage was lowered, 
for example, several weeks after a fall; in 4 residents, analgesic treatment was 
started or the dosage was increase; and in 14 residents, who used multiple an-
algesic drugs, one of the analgesic drug prescriptions was changed (seven times 
dosage increase and seven times dosage decrease).
Most changes in analgesic prescriptions (33 of 40) were documented  in the EPF 
also as applied pain management strategy. Of the residents with persistent pain 
(MOBID-2 score of ≥ 3) at three months (n = 37), 29  residents (78%) had a pre-
scription for analgesic of whom 62% used regularly scheduled pain medication.

Conclusions
The aims of this exploratory study were to describe the course of pain and pain 
management strategies following a guideline-based pain assessment procedure 
that included communication of the assessment results and written treatment 
recommendations to the attending physician of LTC residents with pain and de-
mentia. We designed this guideline- based assessment procedure to improve 
pain management in LTC facilities, and we found a significant change in the mean 
pain intensity between baseline and three months later. However, pain persisted 
in more than half of the participating residents, and there was no change in the 
proportion of residents with severe pain nor in the use of analgesic drugs.  

Pain intensity was significantly lower three months after the guideline-based 
pain assessment procedure. There are several possible explanations for this 
result. Although only  half of our treatment recommendations had been imple-

NSAIDs = nonsteroidal anti-inflammatory drugs.  
† Mc Nemar test.
Data are numbers of prescriptions.
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ment variability. Lastly, data on treatment strategies were collected by retrospec-
tive chart review. As medical records are not designed for research purposes, 
this study is prone to information bias. To minimize this bias, data on treatment 
strategies were complemented with data from pharmacy files. 

Lessons Learned
This study showed that pain treatment is a complex task, and that solely commu-
nicating guideline-based pain assessment results including treatment recom-
mendations did not result in a clinical relevant change in pain intensity. However, 
the intervention presented in this paper can be easily applied in clinical practice, 
and future studies should combine performance feedback with  implementation 
methods that take the local situation into account. Furthermore, we recommend 
to include a control group, and to use case report forms to record data in a pro-
spective and systematic way instead of retrospective chart review.  
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Introduction

Dementia is one of the most burdensome health conditions worldwide, and the 
number of persons with dementia is still growing. The estimated number of peo-
ple affected will amount to 65.7 million in 2030.1 As dementia is not curable yet, 
maintaining and maximizing of quality of life (QoL) is one of the treatment goals 
in caring for people with dementia,2,3 especially for those residing in a nursing 
home.4,5 

QoL is generally described as a complex, multidimensional construct and is de-
fined by the World Health Organization as: “individuals‘ perception of their posi-
tion in life in the context of the culture and value systems in which they live and 
in relation to their goals, expectations, standards and concerns.”6 QoL consists 
of different domains, which might be interrelated and all contribute to an overall 
QoL.7 This overall QoL could differ in structure between subpopulations; howev-
er, two domains are important to all populations: self-esteem and good social 
contacts.8 According to Ettema et al.,9 the concept of QoL in the subpopulation 
of people dementia could be defined as: “the multidimensional evaluation of the 
person-environment system of the individual, in terms of adaptation to the per-
ceived consequences of the dementia.” Domains that are often used to determine 
QoL in dementia are: self-esteem, social relations or interactions, mood or af-

Janine van Kooten, Johannes C. van der Wouden, Sietske A.M. Sikkes, Martin 
Smalbrugge, Cees M.P.M. Hertogh, Max L. Stek

Abstract

Background: Many studies have investigated factors associated with Quality 
of life (QoL) in nursing home residents with dementia. Both pain and 
neuropsychiatric symptoms (NPS) are clinically relevant and individually 
associated with a lower QoL; however, there are no studies that investigated 
pain and NPS together in relation to QoL.

Purpose: In this study we explored the relationship of pain and NPS tot QoL in 
nursing home residents with dementia by investigating the association between 
pain concurrently with NPS, and QoL.

Methods and patients: Secondary data analyses of cross-sectional data from 
199 residents collected by observations at dementia special care units of 10 
nursing homes. QoL was measured with Qualidem, pain with the Mobilization 
Observation Behaviour Intensity Dementia (MOBID-2) Pain Scale and NPS with 
the Neuropsychiatric Symptoms Inventory. The relation of pain and NPS to QoL 
was studied using multiple linear regression analyses. Analyses were adjusted 
for age, sex, activities of daily living, comorbidity, medication use and dementia 
severity. 

Results: Regression models with pain and NPS, showed no independent 

relationship between pain and QoL subdomains, but NPS, in particular agitation 
and depressive symptoms, were significantly associated with lower QoL 
subdomain scores. Agitation was related to lower scores on the subdomains 
“relationship”(95% confidence interval, CI, -0.083 to -0.059), “positive 
affect”(95% CI -0.037 to -0.013), “restless tense behaviour”(95% CI -0.003 to 
-0.004), and “social relations”(95% CI -0.033 to -0.009), whereas depression 
was related to lower scores on the subdomains “positive affect”(95% CI 
-0.054 to -0.014), “negative affect”(95% CI -0.114 to -0.074), “restless tense 
behaviour”(95% CI -0.075 to -0.025), and “social relations”(95% CI -0.046 to 
-0.002).

Conclusion: Only NPS were significantly associated with QoL in nursing home 
residents with dementia. Further longitudinal research is needed to estimate the 
nature of the relationship between pain, NPS and QoL.

7 Pain, neuropsychiatric 
symptoms, and quality of 
life of nursing home residents 
with advanced dementia in 
the Netherlands: 
a cross-sectional study
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living at a dementia special care unit in one of the participating nursing homes to 
participate in the study. Nursing home residents were eligible to participate when 
they had a diagnosis of dementia, were aged 60 years or older and had a signed 
informed consent by the legal representative. 

Nursing home residents were excluded when they had a diagnosis of Hunting-
ton’s disease, Parkinson’s disease dementia, alcohol related dementia, or when 
people suffered from cognitive deficits due to psychiatric disorders or when peo-
ple were primary mentally disabled. 

Of the source population of 679 residents, we received 219 (32.3%) signed in-
formed consent forms; of these 219 residents, 20 (2.9%) were subsequently ex-
cluded because they did not meet the inclusion criteria or moved or died before 
the start of the data collection. Data were collected by trained care staff, research 
assistants and an elderly care medicine trainee (J.v.K.).This study was approved 
by the Medical Ethics Review Committee of the VU University Medical Center 
(Amsterdam, The Netherlands).

Quality of life
QoL was assessed by a trained research assistant using the Qualidem question-
naire, which is a proxy rated dementia-specific instrument that provides a QoL 
profile of nursing home residents with dementia.23,24 For people with mild to se-
vere dementia this questionnaire consist of 37 items with 4 possible responses 
(never, rarely, sometimes and frequently) and the responses to these items rep-
resent 9 subdomains: (1) care relationship ( 7 items, Cronbach α = 0.82 in this 
sample), (2) positive affect (6 items, Cronbach α = 0.86 ), (3) negative affect (3 
items, Cronbach α = 0.73), (4) restless tense behaviour (3 items, 
Cronbach α = 0.61), (5) positive self-image (3 items, Cronbach α = 0.44), (6) social 
relations (6 items, Cronbach α = 0.70), (7) social isolation (3 items, Cronbach α = 
0.26), (8) feeling at home (4 items, Cronbach α = 0.65), and (9) having something 
to do (2 items, Cronbach α = 0.52). We only included subscales with a Cronbach 
α of ≥ 0.55.25 For people with very severe dementia the questionnaire consist of 
18 items representing 6 subdomains (care relationship, positive affect, negative 
affect, restless tense behaviour, social relations, social isolation).24 For all resi-
dents we subsequently calculated combined subscale scores (range, 0 to 3) by 
adding the item scores for each subdomain and dividing the sum by the number 
of items used, with a high score indicating better QoL.26

Pain
Pain was measured with the Mobilization Observation Behaviour Intensity De-
mentia (MOBID-2) Pain Scale, a staff-administered observational instrument, on 

fect, physical functioning and (social) environment.

In recent years, many studies have investigated factors influencing QoL in peo-
ple with dementia;10-13 however, few studies have investigated the association be-
tween pain and QoL. In case an association was found, pain was often associated 
with a lower QoL in people with dementia.12,14-16 For example, Torvik et al.14 found 
that self-reported pain was related to lower scores on the negative affect domain, 
but they did not control for the presence of neuropsychiatric symptoms (NPS), 
such as agitation and depressive symptoms, which, like pain, are highly prevalent 
and also related to lower QoL in people with dementia.17,18

The etiology of NPS is multifactorial and among these factors is pain. For this 
reason NPS might be an expression of pain, however, the presence of NPS in 
itself might also attribute to a higher pain intensity.19,20 In literature, a higher pain 
intensity has been associated with, for example, agitation and depressive symp-
toms.20,21 Moreover, depressive symptoms have been related to a lower QoL and 
it has even been the most consistent predictor of a reduced QoL in people with 
dementia.12 Yet, there are no studies that investigated the relation between QoL 
and NPS together with pain. 

As QoL has increasingly become an outcome measure of research studies, gain-
ing more insight into the contribution of pain and NPS to QoL might help indicate 
directions towards new interventions aiming at improving QoL in people with de-
mentia, especially in nursing homes. In this study we explored the relationship of 
pain and NPS to QoL by investigating the association between pain, NPS and QoL 
in data from the “Pain in dementia Amsterdam(PAINdemiA)” study.22

Methods

Design and study population
Secondary data analyses of data from a cross-sectional study of nursing home 
residents that was carried out as part of the “PAINdemiA” study. We collected 
data between May 2014 and December 2015 from 199 nursing home residents 
in The Netherlands. Ten nursing homes in and near Amsterdam participated the 
“PAINdemiA” study.22 Care organizations were approached by the University Net-
work of Organisation for Care for the Elderly of the VU University Medical Cen-
ter (UNO-VUmc) to allow their nursing homes to take part in the study. Once a 
nursing home agreed to participate, legal representatives of all residents were 
informed and asked to give consent. We invited all residents (n = 679) that were 
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to severe dementia) and GDS = 7 (i.e., very severe dementia).

Statistical Analyses
Descriptive statistics were calculated (means and SDs for normal distributed 
continuous level variables, median and interquartile ranges for non-normal dis-
tributed continuous level variables, and percentages for categorical variables) 
and differences in QoL subdomain scores between residents in GDS < 7 and GDS 
= 7 were compared using the independent sample t test for normal distributed 
continuous variables. 

We used multiple linear regression analyses models to analyze the association 
between pain (no pain, mild pain, severe pain), NPS (total score or five factor 
scores) and all QoL subdomains with a Cronbach α of ≥ 0.55.25 Initially, a random 
intercept was added to adjust for potential dependency of the residents within the 
nursing homes. As there was no dependency of the residents within the nursing 
homes, we present the results without random intercept. The calculated intra-
class correlation coefficients were between 0.000 and 0.036.34

We adjusted all analyses for the a priori selected variables: sex (female/male), 
age (in years), ADL (total score), comorbidity (1, 2, 3, ≥ 4), psychoactive drug use 
(yes/no), and severity of dementia (GDS < 7, GDS = 7). Because of the number 
of participating residents (n = 199), interactions between independent variables 
were not modelled. We used SPSS 22.0 (IBM Corp., Armonk, NY) for the descrip-
tive analyses and for all other analyses we used MLwin version 2.28 (University of 
Bristol, Bristol, UK). 

Results

Characteristics
We included 199 residents, but for 8 residents (6%) we did not collect all the data. 
In 5 residents data on QoL and NPS were missing, in 4 residents data on pain 
were missing, and in 4 residents data on dementia severity was missing. Table 1 
shows the residents’ characteristics. The total study sample (n = 199) had a mean 
age of 84.6 (SD, 6.5) and 77.4% (n = 154) of the residents were female. The ma-
jority of the residents were in a moderately severe stage of dementia (GDS = 6). 
Pain was present in 43.2% (n = 84) of the residents and 83% (n = 162) of the 
residents had shown at least 1 NPS in the previous 2 weeks. The most common 
symptom was agitation/aggression (49%) followed by irritability (41%) and apa-
thy (30%). Hallucinations, euphoria, and appetite showed the lowest percentage 

the basis of pain behaviours in response to 5 standardized active, guided move-
ments of different body parts and pain behaviours related to internal organs, 
head, and skin.27 The overall pain intensity ranges from 0 to 10 and a score of ≥ 3 
is regarded as clinically relevant pain.27,28 As the frequency distribution of the MO-
BID-2 pain scale was skewed, data were categorized into three groups: no pain (0 
to 2), mild pain (3 to 4) and moderate-severe pain (≥ 5).

NPS
Residents’ NPS were assessed by a trained research assistant using the Dutch 
Version of the Neuropsychiatric Inventory (NPI), which contains 12 items: delu-
sions, hallucinations, agitation, anxiety, depression, elation, apathy, disinhibition, 
irritability, aberrant motor behaviour, sleep problems and eating disorders.29,30 
The care staff member was asked if a symptom was present over the past 2 
weeks and if a symptom was present they were ask to rate both the frequency 
(1 to 4) and severity (1 to 3) of each symptom. Total score (range, 0 to 144) and 
factor scores were used in the analyses. Factor scores were calculated as a sum 
of the component scores (F x S): (1) agitation consisting of agitation/aggression, 
euphoria, disinhibition and irritability (range, 0 to 48); (2) depression including 
depression and anxiety (range, 0 to 24); (3) psychosis comprising delusions and 
hallucinations (range, 0 to 24); (4) psychomotor agitation encompassing aberrant 
motor behaviour and sleep problems (range, 0 to 24); and (5) apathy including 
apathy and eating disorders (range, 0 to 24).11,17

Other measurements
Data on age and sex was collected using electronic medical records for all res-
idents. Activities of daily living (ADL) were measured with the modified version 
of Katz index of independence in ADL (Katz-ADL) (range, 1 to 6) and comorbidity 
was assessed with the Charlson Index of Comorbidity (range, 0 to 26).31,32 As the 
frequency distribution was skewed, we categorized the data into four percentile 
groups based on index score: 1, 2, 3 and 4 or above. Data on psychoactive drug 
use were derived from pharmacists’ files and classified according to the Anatom-
ical Therapeutic Chemical classification. We dichotomized the data in two cate-
gories: daily psychoactive drug use “yes” or “no”.

The dementia subtype diagnosis was taken from the medical record. We cate-
gorized them into 4 groups: Alzheimer’s Disease, Vascular Dementia, mixed de-
mentia and ‘miscellaneous’. Dementia severity was assessed using the Global 
Deterioration Scale (GDS).33 This is a 7 point scale that describes seven stages 
of cognitive impairment from ‘no global impairment’ (1) to ‘very severe global 
impairment’ (7). Stages 4 and higher are considered to represent consecutive 
dementia stages.33 We dichotomized the data in two categories: GDS < 7(i.e., mild 
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Quality of life
As can been seen in Table 2, the Qol measured with Qualidem was generally on 
a moderate to high level; with the highest scores on the subdomains “positive 
affect” and “feeling at home”. Subdomains “positive affect” and “social relations” 
had significantly higher scores for those with mild to severe dementia (GDS < 7).

Table 2. 
Quality of Life- Qualidem Subscales 

Mean (SD)

Total sample 
(n=191)

GDS 4-6 (n=154) GDS 7 
(n=37)

P

Care relationship (0-3) 2.16 (0.76) 2.20 (0.69) 2.01 (0.99) 0.278

Positive affect (0-3) 2.42 (0.63) 2.49 (0.57) 2.13 (0.79) 0.013 *

Negative affect (0-3) 2.21 (0.77) 2.25 (0.75) 2.05 (0.86) 0.204

Restless tense behaviour (0-3) 1.92 (0.87) 1.98 (0.84)  1.67 (0.93) 0.064

Positive self-image (0-3)† 2.56 (0.59) 2.56 (0.59) †

Social relations (0-3) 1.89 (0.69) 1.95 (0.64) 1.61 (0.82) 0.023 *

Social isolation (0-3) 2.19 (0.71) 2.21 (0.66) 2.13 (0.89) 0.654

Feeling at home (0-3)† 2.44 (0.67) 2.44 (0.67) †

Having something to do (0-3)† 1.07 (1.03) 1.07 (1.03) †

† values only calculated for residents with GDS score < 7. GDS indicates Global Deterioration Scale. 

*Significant different, P < 0.05.

Relationship of pain and neuropsychiatric symptoms to QoL
Table 3 shows the associations of pain and NPI total score with the QoL sub-
domains “care relationship”, “positive affect”, “negative affect”, “restless tense 
behavior” and “social relations”. Differences in Qualidem scores appeared to be 
mostly explained by the presence of NPS. Both unadjusted and adjusted analyses 
showed that NPS, when analysed together with pain, were related to lower scores 
on all QoL subdomains in nursing home residents with dementia (p < 0.001). In 
the unadjusted analyses, a higher pain score was significantly associated with a 
lower score on the subdomain “negative affect” ( 95% confidence interval -0.525 
to -0.032). No other association between pain and QoL subdomains approached 
statistical significance. 

rates (7 to 15%). About 48% (n = 96) of the residents used at least 1 psychotropic 
drug a day; antidepressants (28%), antipsychotics (18.2%), anxiolytics (16.8%), 
hypnotics (14.7%), anti-dementia drugs (14.7%) and anti-epileptics (7.7%).

Table 1. 
Demographic and clinical characteristics of the study sample (n=199)

Characteristics Mean/Median/N* %

Mean age (SD), years 84.9 (6.5)

% Female 77.4%

Dementia severity

% GDS unknown 4 2%

% GDS 4 12 6%

% GDS 5 46 23.1%

% GDS 6 99 49.7%

% GDS 7 38 19.1%

Charlson comorbidity (range 0-26), median (IQR) 2 (2)

% Psychotropic drug use  96 48.2%

 Mean ADL (SD)      3.77 (1.77)

Dementia subtype

% AD 106 53.3%

% VaD 20 10.1%

% Mixed dementia 31 15.6%

% other 42 21.1%

MOBID-2 (range 0-10), median (IQR) 2 (4)

% missing
% no pain (≤2)

4
111 

2%
55.8%

% mild pain (3-4) 43 21.6%

% moderate-severe pain (≥5) 41 20.6%

NPI (range 0-144), mean (SD) 16.2 (15.3)

NPI factor agitation (0-48) 6.00 (7.94)

NPI factor depression (0-24) 2.69 (4.40)

NPI factor psychosis (0-24) 1.82 (3.88)

NPI factor psychomotor agitation (0-24) 3.02 (4.72)

       NPI factor apathy (0-24) 1.69 (4.10)

*Mean, median or number of residents. Figures in parentheses are standard deviations or interquartile ranges 
GDS: Global Deterioration Scale; IQR: interquartile range; ADL: Activities of Daily Living; AD: Alzheimer’s Disease; 
VaD: Vascular Dementia; MOBID-2: Mobilization Observation Behaviour Intensity Dementia (MOBID-2) Pain Scale; 
NPI: Neuropsychiatric Inventory.
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Table 3. 
Relationship between pain and NPI total score on different Qualidem Subscales

Unadjusted model Adjusted model

B (95% CI) P B (95% CI) P

Care relationship

   Mild vs. no pain 0.084 (-0.139 to 0.307)    0.461 0.107 (-0.118 to 0.332)    0.352

   Moderate-severe 
vs. no pain

-0.120 (-0.34 to 0.107)    0.301 -0.106 (-0.341 to 0.129)    0.377

   NPI total score -0.028 (-0.034 to -0.022)*** < 0.001 -0.029 (-0.035 to -0.023)*** < 0.001

Positive affect

   Mild vs. no pain 0.119 (-0.090 to 0.329)    0.267  0.200 (-0.005 to 0.406)    0.057

   Moderate-severe 
vs. no pain

-0.108 (-0.322 to 0.106)    0.322 -0.099 (-0.315 to 0.012)    0.368

   NPI total score -0.015 (-0.021 to -0.009)*** < 0.001 -0.016 (-0.022 to -0.010)*** < 0.001

Negative affect

   Mild vs. no pain  0.001 (-0.242 to 0.244)   N/A  0.060 (-0.177 to 0.297)    0.620

   Moderate-severe 
vs. no pain

-0.279 (-0.525 to -0.032)*    
0.027

-0.240 (-0.487 to 0.007)    0.057

   NPI total score -0.023 (-0.029 to -0.017)*** < 0.001 -0.021 (-0.027 to -0.015)*** < 0.001

Restless tense behaviour

   Mild vs. no pain  0.119 (-0.147 to 0.386)    0.382 0.175 (-0.091 to 0.441)    0.198

   Moderate-severe 
vs. no pain

-0.103 (-0.375 to 0.169)    0.459 -0.105 (-0.383 to 0.173)    0.460

   NPI total score -0.029 (-0.037 to -0.021)*** < 0.001 -0.029 (-0.037 to -0.021)*** < 0.001

Social relations

   Mild vs. no pain  0.024 (-0.213 to 0.261)    
0.843

0.133 (-0.094 to 0.360)    
0.252

   Moderate-severe 
vs. no pain

 0.066 (-0.177 to 0.309)    
0.595

0.139 (-0.090 to 0.376)    
0.251

   NPI total score -0.012 (-0.018 to -0.006)*** < 0.001  -0.01  (-0.016 to -0.004) < 0.001

Unadjusted analyses with pain [no pain (reference), mild pain, moderate-severe pain] and NPI total score as 
independent variables and the Qualidem subscales as dependent variables; adjusted analyses with potential 
confounders: age, sex, activities of daily living dependency, comorbidity, psychotropic drug use, dementia subtype, 
and dementia severity. 
CI indicates confidence interval; N/A: not available; NPI, Neuropsychiatric Inventory.

*P < 0.05,** P  < 0.01, ***P < 0.001.

Table 4 shows the results from both unadjusted and adjusted analyses with pain 
and NPS groups. Agitation and depression were both significantly related to 
almost all QoL subdomains. Agitation was related to lower scores on the sub-
domains “relationship”, “positive affect”, “restless tense behavior” and “social 
relations”, whereas depression was related to lower scores on the subdomains 
“positive affect”, “negative affect”, “restless tense behavior” and “social rela-
tions”. After agitation and depression, we found that psychomotor agitation and 
apathy were both associated with 2 QoL subdomains. Psychomotor agitation was 
associated with lower scores on the subdomain “restless tense behavior” and 
higher scores on the subdomain “social relations”, whereas apathy was associ-
ated with lower scores on the subdomains “positive affect” and “social relations”. 
There seems to be more, instead of less, social contact when residents showed 
psychomotor agitation. 
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Unadjusted model Adjusted model

B (95% CI) P B (95% CI) P

Social relations

   Mild vs. no pain -0.052 (-0.281 to 0.177) 0.663  0.048 (-0.172 to 0.268)  0.668

   Moderate-severe 
vs. no pain  0.124 (-0.109 to 0.357) 0.170  0.166 (-0.061 to 0.393)  0.152

   Agitation -0.021 (-0.035 to -0.007)** 0.003 -0.021 (-0.033 to -0.009)*** < 0.001

   Depression -0.024 (-0.046 to -0.002)* 0.029 -0.024 (-0.046 to -0.002)*  0.029

   Psychosis  0.008 (-0.018 to 0.033) 0.538  0.003 (-0.021 to 0.026)  0.803

   Psychomotor  0.024 (0.002 to 0.046)* 0.029  0.031 (0.009 to 0.053)**  0.005

   Apathy -0.045 (-0.067 to -0.023)*** < 0.001 -0.034 (-0.055 to -0.012)**  0.002

Unadjusted analyses with pain [no pain (reference), mild pain, moderate-severe pain] and NPI total score as 
independent variables and the Qualidem subscales as dependent variables; adjusted analyses with potential 
confounders: age, sex, activities of daily living dependency, comorbidity, psychotropic drug use, dementia subtype, 
and dementia severity.
CI indicates confidence interval; NPI, Neuropsychiatric Inventory; QoL, quality of life.
 * P < 0.05, ** P < 0.01, ***P < 0.001.

Discussion

This study investigated the relationship of pain and neuropsychiatric symptoms 
(NPS) to the quality of life (QoL) in nursing home residents with dementia. The re-
sults of this study show that the relationship between pain, NPS and QoL as mea-
sured with the Qualidem was not straightforward in this cohort. The presence 
of NPS, mainly agitation and depressive symptoms, was significantly associated 
with lower scores on all QoL subdomains, whereas pain was not associated with 
any of the QoL subdomains. 

The association between the presence of NPS and lower score on all QoL sub-
domains has been shown in previous studies.4,11,35 These studies showed that 
almost 50% of QoL was related to the presence of NPS and that this was the 
most consistent factor associated with QoL in people with dementia, although 
these researchers had not controlled for pain. In addition to previous studies, we 
performed analyses that included pain and NPI factor scores and we found that 
agitation, depressive symptoms and, to a more limited extent, apathy and psy-
chomotor agitation were related to alterations in QoL subdomain scores. These 
alterations seem in line with earlier research and the gained knowledge from us-

Table 4. 
Relationship between QoL, pain and NPI Factor Scores

Unadjusted model Adjusted model

B (95% CI) P B (95% CI) P

Care relationship

   Mild vs. no pain  0.043 (-0.151 to 0.237) 0.664  0.06   (-0.130 to 0.254)    
0.527

   Moderate-severe 
vs. no pain -0.173 (-0.369 to 0.023) 0.086 -0.164 (-0.362 to 0.034)    0.104

   Agitation -0.070 (-0.082 to -0.058)*** < 0.001 -0.071 (-0.083 to -0.059)*** < 0.001

   Depression  0.000 (-0.018 to 0.018) 1.000  0.003 (-0.017 to 0.023)    0.794

   Psychosis -0.005 (-0.027 to 0.017) 0.649 -0.006 (-0.028 to 0.016)    0.585

   Psychomotor  0.017 (-0.001 to 0.035) 0.059  0.021 (0.003 to 0.039)*    0.020

   Apathy -0.008 (-0.028 to 0.012) 0.424 -0.014 (-0.034 to 0.006)    0.162

Positive affect

   Mild vs. no pain  0.048 (-0.158 to 0.254) 0.648  0.122 (-0.080 to 0.324)  0.236

   Moderate-severe 
vs. no pain -0.076 (-0.287 to 0.129) 0.456 -0.082 (-0.290 to 0.126)  0.439

   Agitation -0.025 (-0.038 to -0.013)*** < 0.001 -0.025 (-0.037 to -0.013)*** < 0.001

   Depression -0.036 (-0.056 to -0.016)*** < 0.001 -0.034 (-0.054 to -0.014)*** < 0.001

   Psychosis  0.011 (-0.011 to 0.033) 0.317  0.002 (-0.020 to 0.024)  0.856

   Psychomotor  0.014 (-0.006 to 0.034) 0.162  0.018 (-0.002 to 0.038)  0.072

   Apathy -0.027 (-0.047 to -0.007)** 0.007 -0.029 (-0.051 to -0.007)**  0.008

Negative affect

   Mild vs. no pain -0.114 (-0.322 to 0.094) 0.282 -0.055 (-0.261 to 0.151)  0.600

   Moderate-severe 
vs. no pain -0.229 (-0.439 to -0.019)* 0.032 -0.185 (-0.397 to 0.027)  0.087

   Agitation  0.005 (-0.007 to 0.017) 0.405  0.006 (-0.006 to 0.018)  0.317

   Depression -0.102 (-0.122 to -0.082)*** < 0.001 -0.094 (-0.114 to -0.074)*** < 0.001

   Psychosis -0.039 (-0.063 to -0.015)** 0.001 -0.045 (-0.069 to -0.021)*** < 0.001

   Psychomotor -0.004 (-0.024 to 0.016) 0.639  0.000 (-0.020 to 0.020)  1.000

   Apathy -0.011 (-0.031 to 0.009) 0.271 -0.006 (-0.028 to 0.016)  0.585

Restless Tens Behaviour

   Mild vs. no pain  0.163 (-0.092 to 0.418) 0.210  0.212 (-0.043 to 0.467)  0.103

   Moderate-severe 
vs. no pain -0.143 (-0.400 to 0.114) 0.275 -0.135 (-0.398 to 0.128)  0.314

   Agitation -0.018 (-0.032 to -0.004)* 0.010 -0.018 (-0.003 to -0.004) *  0.010

   Depression -0.054 (-0.078 to -0.030)*** < 0.001 -0.050 (-0.075 to -0.025)*** < 0.001

   Psychosis -0.005 (-0.032 to 0.022) 0.721 -0.011 (-0.038 to 0.016)  0.432

   Psychomotor -0.067 (-0.091 to -0.043)*** < 0.001 -0.066 (-0.089 to -0.042)*** < 0.001

   Apathy  0.002 (-0.023 to 0.027) 0.878  0.011 (-0.014 to 0.036)  0.397

Table 4 CONTINUED. 
Relationship between QoL, pain and NPI Factor Scores
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between QoL and NPS. The presence of NPS might have negatively influenced 
QoL or the absence of NPS might have positively influenced QoL. Moreover, it re-
veals the difficulties with the underlying concept of QoL and the measurement of 
the construct of QoL. Some factors are part of the QoL construct, while they also 
have been identified as predictor of QoL. 
Besides, we cannot exclude the possibility of selection bias. Two third of the in-
vited residents did not agree to participate or did not respond to the invitation. 
Despite this limitation, the residents’ characteristics of our sample are compa-
rable to other studies that included Dutch nursing home residents.37,38 Finally, as 
testing of multiple hypotheses, without adjusting the individual significance level 
of 0.05, may increase the probability that 1 or more of the findings are spurious, 
we presented the absolute P-values. 

This study showed that pain and NPS did not contribute to QoL in the same way, 
and, therefore, suggests a relationship of different nature. For example, pain may 
exacerbate NPS, moreover, the relation may be better explained by a mediation 
model with pain as a mediator variable between NPS and QoL. This might also be 
a plausible explanation for the results of the study by Husebo et al.,39 who found 
that systematic pain treatment could be effective in treating agitation in nursing 
home residents with dementia. Gathering these results with our results implies 
that pain treatment has beneficial effect on QoL via NPS. However, further longi-
tudinal research is needed to investigate whether a mediation model is a better 
approach to describe the relation between pain, NPS and QoL in nursing home 
residents with dementia. 

In conclusion, the relationship between pain, NPS and QoL, as measured with 
the Qualidem, seems not straightforward. Regardless of pain, differences in QoL 
subdomains appear to be mostly explained by the NPS. In particular, agitation 
and depressive symptoms were independently related to lower QoL subdomain 
scores. Our results should be considered hypothesis generating and further lon-
gitudinal research is needed to investigate the exact nature of the relationship 
between pain, NPS and QoL.

ing NPI factor scores might benefit approaches aiming at improvement of QoL.36 
Conversely, we did not find an independent association between pain and QoL 
subdomains using multiple linear regression, which suggests that pain is not 
linearly related to QoL in nursing home residents with dementia. This finding 
is consistent with that of Beer et al.,4 who found that self-rated pain and NPI to-
tal score remained independently associated to self-rated QoL in their multiple 
regression model, but that observed pain was not independently associated to 
staff measured QoL. Differences in assessment instruments might account for 
the reported variation in contributing factors associated with QoL. In fact, severe 
dementia requires other assessment instruments. As the majority of our sample 
had severe to very severe dementia, we used dementia specific measurement in-
struments; therefore, our findings might strengthen that of Beer and colleagues, 
indicating no linearly relation between pain and subdomains of Qualidem in nurs-
ing home residents with dementia. 

This study makes several noteworthy contributions to the field of dementia spe-
cific research. Firstly, it investigated the relationships of pain and NPS to various 
subdomains of QoL, while adjusting for other known confounding variables. Sec-
ondly, it showed that the relationship between pain, NPS and QoL, as measured 
with Qualidem, is probably not straightforward. The strengths of this study are the 
use of validated dementia specific measurement instruments to measure QoL, 
pain and NPS, the use of multiple regression analyses including pain categories 
instead of dichotomized pain reports, and the additional analyses including NPI 
factor scores instead of NPI total score. 

This study also has some limitations. As we used cross-sectional data, we could 
not draw conclusions on causality. It is therefore theoretically possible that a low-
er QoL may result in more NPS instead of the opposite. Although self-report is 
the preferred method of assessing QoL, as well as pain, this is often not possi-
ble in nursing home residents with advanced dementia. Different observational 
methods are available to assess pain and QoL in people with advanced demen-
tia; however, observational methods always have the possibility of observer bias. 
Qualidem is a recommended questionnaire to evaluate important domains of QoL 
in residents with severe dementia, but for almost 20% of our sample the use 
of Qualidem was restricted by the need to omit items for those with very se-
vere dementia. Further, some subscales were expected to have a low reliability 
and therefore were left out for analyses. As Qualidem is based on recall by the 
proxy-rater, there is a possibility of recall bias. Notably, there might be overlap 
between the Qualidem and NPI questionnaires, for example, the NPI question-
naire asks “Does the resident seem depressed?” and the Qualidem consists of 
items like “is sad” or “cries”. This overlap might have influenced the relationship 
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This chapter summarizes and discusses the main findings of this thesis. It also 
addresses the most important methodological issues and implications for 
clinical practice. Finally, the implications for further research are discussed.

Summary of the main findings

Review studies 
We performed two systematic reviews (chapters 2 and 3). The first systematic 
review (chapter 2) reports on pain experience in dementia subtypes. We identified 
twelve studies that addressed pain experience in dementia subtypes.  
For Alzheimer’s Dementia (AD), studies on clinical pain indicated a reduced pain 
experience compared to controls without dementia, whereas the findings of 
experimental studies were inconsistent. For vascular dementia (VaD), clinical 
studies found that primary caregivers rated pain is equal to rating of pain by 
primary caregivers in controls without dementia, although primary caregivers 
reported more painful locations in people with VaD. During self-report,  
people with VaD reported higher pain levels than controls without dementia.  
For frontotemporal dementia (FTD), experimental studies found a reduced pain 
experience compared to controls without dementia. We found no studies on pain 
experience in dementia with Lewy bodies (DLB). 

The second systematic review (chapter 3) reports the prevalence of pain in dementia 
subtypes. The number of studies reporting the prevalence of pain per dementia 
subtype was limited to ten studies, and these studies showed no significant 
difference in prevalence of pain between the dementia subtypes. This review 
confirms that pain is frequently reported in people with dementia, and shows that 
the majority of people with dementia do not suffer from high pain intensities.

Clinical studies

In the clinical section of this thesis, chapter 5 reports the results from an 
observational cross-sectional cohort study in nursing home residents in the 
Netherlands. We included 199 nursing home residents with dementia living at 
dementia special care units of 10 nursing homes. We collected data on presence 
of pain (by observation: MOBID-2 Pain Scale and PAINAD, and by self-report 

scales), pain type, pain medication, dementia subtypes, dementia severity and 
demographic features. We found that the prevalence of observed pain was 43% 
(95% CI = 36-50%) using the MOBID-2 Pain Scale. Half of the nursing home 
residents with observed pain had mild pain. Pain assessment with the MOBID-2 
Pain Scale showed no difference in pain between dementia subtypes, but 
residents with more severe dementia experienced pain more often than those 
with less severe dementia (27% vs. 15%). About one third of the nursing home 
residents with observed pain suffered from moderate to severe pain, despite 
treatment with regularly scheduled analgesics. The prevalence of self-reported 
pain was significantly higher in nursing home residents with VaD (53%) compared 
to those with AD (18%) and other dementia subtypes (14%). Nociceptive pain was 
the predominant type of pain (70%), followed by mixed pain (neuropathic and 
nociceptive pain) (25%). Acetaminophen (paracetamol) was the most commonly 
prescribed analgesic (80%).

The nursing home residents with observed pain, as assessed with the MOBID-2 
Pain Scale, were included in a small prospective exploratory study (chapter 6). 
Following the pain assessment, we communicated who of participating nursing 
home residents were identified as being in pain to the attending physician.  
We also included a non-binding treatment recommendation based on the Dutch 
guideline “Recognition and management of chronic pain in vulnerable elderly” 
(Verenso)1. After three months, reassessment of pain took place and we found 
that the pain intensity was significantly reduced (p < 0.001). The proportion of 
nursing residents with persistent pain was 58%. The use of analgesic drugs did 
not change.

Furthermore, we collected data concerning quality of life and the presence of 
neuropsychiatric symptoms in the participating nursing home residents (chapter 7). 
Both pain and neuropsychiatric symptoms have been associated with quality of 
life in people with dementia, but there were no studies investigating the relation 
between quality of life and neuropsychiatric symptoms together with pain.  
We analyzed the relationship between pain, neuropsychiatric symptoms and 
quality of life using regression models. We found that there was no independent 
relationship between pain and quality of life. However, neuropsychiatric 
symptoms, in particular agitation and depression, were significantly associated 
with a lower quality of life. 

8 General discussion
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Methodological reflections on the clinical studies

This section considers the methodological strengths and limitations that should 
be taken into account when interpreting the results described in the clinical 
section of this thesis. The design of the study and the study sample, as well as 
the measurements and factors related to the data-collection are discussed.

Study design
The results described in the clinical section of this thesis were based on data 
collected within the “PAINdemiA” study, a cross-sectional, and partly longitudinal 
cohort study that collected data on the prevalence of pain in people with different 
dementia subtypes and in various dementia stages. In this multidisciplinary 
study a neuropsychologist, dentist and elderly care medicine trainee collected 
data in the same group of participants. In the clinical section of this thesis we 
used data collected from people with dementia that live in nursing homes. 

A strength of this study is that the data collection incorporated dementia 
subtypes, which enables the investigation of pain prevalence in people with 
dementia of different subtypes.

A cross-sectional design was chosen for the “PAINdemiA” study, because the 
primary aim was to collect data on the prevalence of pain. However, the cross-
sectional design inhibits inference concerning causality or direction of the 
association between pain, neuropsychiatric symptoms and quality of life (chapter 
7). Next to the cross-sectional data, we also collected longitudinal data.  
We collected data on the course of pain and pain management strategies three 
months after the first assessment, hypothesizing that audit and feedback  
(i.e. communicating the assessment results to the attending physician including 
a guideline-based treatment recommendation) would eventually lead to a lower 
pain intensity.2 We only collected longitudinal data of nursing home residents 
who were assessed as being in pain during the first pain assessment. With this 
selection we introduced potential for pain intensity to show regression toward 
the mean.

Sample
Nursing home organizations were approached to participate in our study via 
UNO-VUmc, a network of nursing homes affiliated with VUmc for research, 
developing and sharing of practice innovations and education/training of nursing 
home professionals. We included ten nursing homes from three health care 
organizations delivering specialized care to residents with dementia in the 
northwestern part of the Netherlands. Our source population consisted of almost 

700 people. We received informed consent for one third of the nursing home 
residents. To estimate the possible influence of sampling bias, we compared the 
demographic features of our sample with other samples of nursing home 
residents with dementia in other Dutch health care organizations. We found that 
our sample had the same age distribution as the samples of Pieper et al.(2017)3 
and Zwijsen et al.(2014),4 who both performed studies that included a 
representative sample of nursing home residents with dementia. Moreover, the 
distribution of dementia subtypes was corresponding with the distribution found 
in the study of Zwijsen et al.,4 and the prevalence of pain was similar to the 
prevalence of observed and self-reported pain found in the study of Pieper et al.3 
Therefore, we consider the influence of sampling bias to be low. 

Measurements

Pain measurements
Our study is unique in that we investigated the prevalence of both observed pain 
and self-reported pain in nursing home residents with dementia.

Pain assessment is dependent upon situation, context and instrument, i.e. patient 
care or clinical research, acute or chronic pain, neuropathic or non-neuropathic 
pain, patient with or without cognitive impairment.5, 6 Many pain assessment 
instruments exist and for adequate pain assessment it is necessary to choose 
the right tool for the job. For research purposes it is fundamental to select 
measurement instruments that are reliable, valid, and sensitive to change.5  
Self-report is the gold standard to measure pain intensity, although in severe 
dementia this may not be possible. Therefore, we chose assessment instruments 
that have been developed or standardized in older adults with dementia, have 
been proven time efficient, and do not pose an excessive burden on the resident.

As accurate measurement of pain intensity was necessary, we identified pain by 
using two independent instruments.7 We chose to use the MOBID-2 Pain Scale,  
a dementia-specific observational pain scale, and to combine this scale with 
another instrument that was adjusted to the communications skills of the 
resident (i.e. a self-report scale or the PAINAD).5-7

The MOBID-2 Pain Scale assesses pain intensity inferred by observations of pain 
behaviours during standardized, guided movement with focus on the 
musculoskeletal system, and previous observations of other pain behaviours 
over the last days. It combines pain originating from musculoskeletal conditions 
and pain caused by other conditions such as pressure ulcers or symptoms from 
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internal organs. Studies on the psychometric properties of the MOBID-2 have 
shown good reliability, validity, and feasibility in clinical practice.8-10 

We collapsed the MOBID-2 pain intensity score (0-10) into three categories:  
no pain (0-2), mild pain (3-4), or moderate to severe pain (≥ 5). This may have 
resulted in a loss of information. Indeed, the total score distribution was right-
skewed. However, we consider the categorical response easier to interpret,  
and it increases the usefulness of our findings for clinical practice.

The PAINAD is a frequently used dementia-specific pain scale and measures pain 
by direct observations. It assesses five behaviours related to pain, and each of 
these is rated on a three point scale (0-2).11 The reliability and validity of the PAINAD 
have been studied extensively, and they are well established.12 However, we found 
the items of the PAINAD showing substantial overlap with items of (dis)comfort 
tools. This might be one of the explanations for the difference in pain rates between 
the MOBID-2 and PAINAD.

We defined being able to use a self-report pain scale on the basis of dementia 
severity and the performance of the resident at the day of the data collection.  
All residents that were able to use a self-report scale had a GDS (Global 
Deterioration Scale) score < 7.

We found that the pain prevalence rates were significantly different between the 
different pain measurement instruments (range: 22%-43%). This could be 
explained by the difference in assessment techniques. The pain assessment with a 
self-report pain scale scores actual pain at the time of asking, while the MOBID-2 
Pain Scale combines provoked pain observations with more chronic pain conditions 
(during the last 3-4 days), and the PAINAD items measures pain more indirectly.

Another explanation for the differences found might be the time of assessment. 
In our study, the PAINAD observations and assessment via self-report were 
mostly performed at rest, which contrasts with half of the items of the MOBID-2 
Pain Scale that were performed during morning care. 

Pain behaviour can only be assessed by people who know the residents and who 
are able to observe the resident for a prolonged period of time. Therefore, 
nursing staff were responsible for the pain observations. All nursing home 
organizations were visited to instruct the nursing staff in an approximately one 
hour training session about administering the MOBID-2 Pain Scale and the 
PAINAD, shortly before the start of the data collection. 
The amount of missing data (e.g. a missing pain observation) was relatively low, 

because the researchers involved in this study visited the nursing homes to see 
all participants and to collect data. When data was missing (e.g. pain 
observations) the researchers were able to deal with it immediately and most of 
the time they were able to retrieve the missing data.

Other measurements
Data concerning age, gender, dementia subtype diagnosis, medical history and 
medical treatment information was retracted from the medical records. Data in 
medical records are originally collected for other purposes than research. 
Therefore, retrospective review of medical records might be limited by incomplete 
documentation, difficulty interpreting information found in the documents, 
difficulty establishing cause and effect, and variation in the quality of information 
recorded by medical professionals. Nevertheless, we found in more than 80% of 
the participants a dementia subtype diagnosis and for most people we could 
determine the pain type by combining the finding of the physical examination 
with the information found in the medical record. For example pain behaviour 
during examinations of the legs and an old fracture in the medical history.

Data on dementia severity, Activities of daily living (ADL), neuropsychiatric 
symptoms and quality of life was collected using questionnaires. Dementia severity 
was assessed using the GDS,13 ADL were measured using the modified version of 
Katz index of independence in ADL (Katz-ADL),14 neuropsychiatric symptoms were 
measured using the NPI,15 and quality of life was measured with the Qualidem.16, 17 

These questionnaires were administered via face to face interviews with the 
nursing staff. We chose for interviews to have the possibility to explain the 
questionnaires as well as to decrease the possibility of missing data. As the 
information obtained in the interviews was based on recall by the proxy-rater, 
there is a possibility of recall bias. However, the maximum recall period was two 
weeks and a nurse was responsible for approximately seven residents, so the 
risk of recall bias is limited.

Reflections on the findings

Prevalence of pain in dementia subtypes
In the field of dementia research different measurement instruments are used to 
assess pain in dementia.6 These instruments address different constructs; 
observational pain scales are based on pain behaviours observed by a nurse or 
other caregiver, and self-report scales are based on pain experience reported by 
the persons themselves.18 However, in literature these constructs (i.e. observed 
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pain and self-reported pain) have been used interchangeably. For this reason, it 
is difficult to compare and to interpret earlier findings concerning pain prevalence 
in dementia. Therefore, we presented the prevalence of observed pain and self-
reported pain separately in the clinical section of this thesis.

We found that the prevalence of observed pain in all participating nursing home 
residents, as measured with the MOBID-2 Pain Scale, was 43% and in half of 
these residents this was pain of low intensity. This finding can be compared to 
those of other recent studies performed in nursing home residents with 
dementia, for example, with the results of Erdal et al.(2017),19 who also used 
MOBID-2 Pain Scale and found observed pain to be present in 40% of the nursing 
home residents with dementia. 

We concluded that the majority (57%) of the nursing home residents with 
dementia had no pain. The prevalence of pain is slightly lower than we found in 
our systematic literature review. However, one third of the nursing home 
residents with clinically relevant pain had moderate to severe pain regardless of 
using pain medication. This is in line with the findings of Hendriks et al.(2015)20 

who found that pain was persistent in nursing home residents with dementia and 
symptom management only intensified at the end of life. We might conclude that 
pain is not relieved adequately in Dutch nursing home resident with dementia. 
This is surprising as Dutch nursing home care is characterized by the presence 
of an elderly care physician. Dutch elderly care physicians follow a vocational 
training that includes training in palliative care, and therefore, they should be 
aware of the presence of burdensome symptoms as pain. On the other hand, a 
treatment recommendation of an elderly care physician also depends on the 
observation of pain by the nursing staff. More focus should be on the evaluation 
of pain by both elderly care physician and nursing staff. 

As the number of people with dementia with Lewy bodies (DLB) and 
frontotemporal dementia (FTD) was small, firm conclusions on the prevalence of 
observed pain could not be drawn for people with DLB and FTD. However, the 
small number of people with DLB and FTD in our study reflects the number of 
people with these dementia subtypes in clinical practice. In the subpopulation of 
people who were able to self-report pain we found that the prevalence of self-
reported pain was significantly higher in people with vascular dementia (VaD). 
This is of importance since it suggests that there is, at least in those who are 
able to self-report, a difference in experienced pain between people with 
Alzheimer’s dementia (AD) and VaD.21 In literature this difference in pain 
experience has been contributed to white matter lesions in VaD, which leads to 
altered pain processing and, therefore, to an increased pain experience.21,22 

Another explanation might be (cardiovascular) comorbidity and the presence of 
its consequences that are known to cause pain, for example, hemiplegia and 
shoulder dysfunction.23 In our study we actually found these conditions in people 
with VaD during physical examination.

Another finding of this thesis is that observed pain according to the MOBID-2 
Pain Scale was reported more frequently in residents with a GDS score of 7 (27%) 
than in residents with a GDS score of < 7. Moreover, a GDS score of 7 was 
significantly associated with moderate to severe pain. Further, all residents with 
a GDS score of 7 suffered from a certain level of paratonia. Paratonia is a form of 
hypertonia that is present in 90-100% of people in the advanced stages of 
dementia,24,25 and is accompanied by pain, a decline in mobility, and a reduced 
quality of life. We found that pain commonly originated from the musculoskeletal 
system and during physical examination we found a considerable proportion of 
residents suffering from contractures or paratonia (n = 15). The presence of pain 
in people with a GDS score of 7 and moderate to severe pain (n = 12), as seen in 
our study, is an important signal and might be regarded as a trigger to evaluate 
current pain management in order to improve palliative care in these persons 
with dementia.

 
Current state of pain management in nursing homes 

In our study, we found that 43% of all nursing home residents used analgesics on 
a daily base, irrespective of pain presence. However, 40% of the residents with a 
MOBID-2 pain score of ≥ 3 did not use analgesics on a daily base, whereas one-
third of the residents with pain that used analgesic on a daily base still suffered 
from moderate to severe pain. This suggests that pain management is 
suboptimal, and that there may be room for improvement.

Overall, acetaminophen (paracetamol) was the most prescribed analgesic (80%) 
in both people with and without pain. This is in line with the finding of Hendriks et 
al.(2015),20 who also found that acetaminophen was frequently provided in 
nursing home residents. The use of stronger analgesics, such as opioids,  
was only seen in nursing home residents with pain, with the highest percentage 
in those with moderate to severe pain (25%). Comparing our results with the 
current literature, we found a percentage comparable to Pieper et al.(2017)3 and 
Sandvik et al.(2016).26 Sandvik et al. suggests a shift from undertreatment of pain 
in people with dementia to an equal prescription rate of analgesics, including 
opioids, in both people with and without dementia. We found that 13 residents 
(32%) suffered from moderate to severe pain despite using opioids. This raises 
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the question whether opioids were administered in an appropriate dosage, or 
that treatment could be improved by the use of adjuvant treatment with so-called 
anti-neuropathic drugs.

Neuropathic pain is frequently resistant to standard pain treatment,18 but its 
detection is essential to optimize its management, especially in patients with 
dementia.27 We determined the type of pain and found that nociceptive pain was 
the predominant type of pain (70%) followed by mixed pain (25%), i.e. a combination 
of nociceptive pain and neuropathic pain.18,27 

Nevertheless, pharmacological treatment with specific anti-neuropathic drugs 
was rare in our study population (n = 4). Future research into alternative 
treatment options such as treatment with anti-neuropathic drug and non-
pharmacological treatment options is needed in order to establish the most 
appropriate pain treatment for people with dementia.28

In our prospective exploratory study we communicated the results of the pain 
assessment to the attending elderly care physician with a treatment 
recommendation (n = 58). We found that the intensity of observed pain was 
significantly reduced after three months, but the percentage of analgesic drugs 
did not change. However, persistent pain was observed in 58% of the residents. 
Although we found half of our treatment recommendations being implemented, 
there was no difference in pain intensity or pain persistence between residents 
with or without annotations of the treatment recommendation in their records. 
This finding suggests that communicating the assessment results together with 
a treatment recommendation is not sufficient to improve pain management in 
nursing homes. However, pain assessment itself has shown to be an effective 
intervention to improve pain management,29 and as we found a decrease in pain 
intensity this might still be an explanation for the reduced pain intensity after 
three months. Moreover, our findings also suggest that pain management in 
Dutch nursing homes is suboptimal and that there may be room for improvement. 
The overarching aim to pay attention to burdensome symptoms as pain is to 
improve quality of life. In previous studies pain was found to be associated with a 
reduced quality of life in people with dementia.30 Contrary to previous studies, we 
found no independent relationship between pain and quality of life in our 
regression models. In a cross-sectional study about characteristics associated 
with quality of life Klapwijk et al.(2016)31 found that the presence of pain was 
associated with two subdomains of the Qualidem (p = 0.05) in multivariate 
regression analyses, whereas neuropsychiatric symptoms were associated to all 
subdomains of the Qualidem ( p < 0.01 to p = 0.04). As we also found that 
neuropsychiatric symptoms were significantly associated with all subdomains of 

the Qualidem, the relation between quality of life, pain and neuropsychiatric 
symptoms might be better described by a different model. An example is a 
mediation model with pain as mediator variable between neuropsychiatric 
symptoms and quality of life. However, in a recent systematic review, van 
Dalen-Kok et al.(2015)32 concluded that the available evidence does not support 
a strong association between pain and neuropsychiatric symptoms. On the other 
hand, systematic pain treatment has shown to be effective in treating agitation in 
nursing home residents with dementia.33,34 This suggests that, at least in nursing 
home residents, pain should be considered as a possible and treatable cause of 
agitation.18,35 In addition, recent studies also found observed pain associated with 
depressive symptoms in people with dementia.19,35 Altogether, these findings 
show that there is a need for more multidimensional evaluation of burdensome 
symptoms (e.g. pain, agitation, depression), including adequate assessment, 
treatment, and evaluation. 

Recommendation for practice

Although pain in dementia has been topic of interest of many publications in the 
last years, it is still a relevant topic nowadays. The results of this thesis have 
several implications for future practice.

Pain management in Dutch nursing homes
Pain management appears to be suboptimal in nursing home residents with 
dementia. Since assessment is a prerequisite for appropriate pain management, 
implementation of pain assessment tools in daily practice is needed. To provide 
adequate pain treatment, (elderly care) physicians should be more aware of the 
pain type and it specific treatment regime. Moreover, they should consider more 
often the presence of neuropathic pain. Considering the evaluation of treatment 
effects, special attention should be paid to nursing home residents with relatively 
high MOBID-2 pain scores and daily prescribed analgesics. Especially in those with 
a GDS score of 7, timely and meticulous evaluation of the effect is needed. For 
example, relieving pain and preventing an increase in pain in people with paratonia 
by consulting an occupational therapist, or adjuvant therapy with anti-neuropathic 
drugs in case of neuropathic pain features. More tailored approaches that are 
regularly adjusted to individual needs may help improve pain management, and, 
therefore, palliative care in nursing home residents with dementia. 
During the data-collection we met several residents who did not have a wish 
for additional analgesics, because they experienced their own pain as bearable.  
To act upon this wish might lead to insufficient treatment of pain, but this shows 
above all that we should not rely solely on pain scores in determining pain 
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treatment; we need to communicate with the resident about their pain, and their 
need for analgesics in order to provide appropriate pain treatment tailored to the 
resident himself.

Recommendations for future research

Prevalence of pain in dementia subtypes
As the number of participants with frontotemporal dementia (FTD) and dementia 
with Lewy bodies (DLB) in our study was small, it was not possible to draw firm 
conclusions about differences in the prevalence of pain in dementia subtypes. 
Hence, it would be worthwhile to investigate the prevalence of pain and type of 
pain in nursing home residents with FTD and DLB. 

This thesis acknowledges that pain in dementia is complex. In order to facilitate 
the interpretation of future study findings, further research should use the 
different constructs of observed pain and self-reported pain. Also attention 
should be paid to the constructs of ‘provoked pain’(i.e. acute pain) and chronic 
pain conditions in people with dementia. We consider provoked pain and chronic 
pain to be different clinical entities, and the treatment of these pain types differs 
from each other. Differentiation between these two pain types will contribute to 
more appropriate treatment of pain in people with dementia. For example, 
musculoskeletal pain that is only present during morning care (i.e. provoked 
pain) may be better treated with non-pharmacological treatment or short-acting 
painkillers instead of long-acting painkillers. 

Pain management
Research interest in the management of pain in people with dementia has 
increased in recent years.20,36,37 Besides better pain management in itself, there 
is an even greater need for more multidimensional evaluation of discomfort or 
burdensome symptoms. Especially in the light of aiming at preservation of 
quality of life, the focus should be more multidimensional instead of handling 
one piece of the puzzle at the time. It might be worthwhile to examine the 
possibility of providing an approach to preserve (or even improve) quality of life in 
people with dementia, which can be applied in the presence of various 
burdensome symptoms. The Social Production Functions (SPF) theory can be 
used as a conceptual basis for the development of such approach.38,39 The SPF 
theory assumes that QoL is the result of the realization of physical wellbeing and 
social wellbeing. A certain amount of each is necessary, but there is also the 
possibility of substitution. For example, the loss of physical comfort (e.g. pain) 
can be partly substituted by activities that improve the level of social wellbeing.

Another important aspect of pain management is the timely evaluation of 
treatment effects. Research should focus on what is the optimal way of evaluating 
treatment effects, and how to specify the appropriate treatment tailored to 
individual needs of people with pain and dementia. For example, is the most 
appropriate treatment either non-pharmacological or pharmacological or  
a combination of the two, which type of pharmacological treatment is adequate, 
or how could we specify the optimal dosage of medication in terms of effect and 
side-effects? Moreover, the appropriateness of chronic use of analgesics in 
people without pain during assessment should be topic of further research. 
These research recommendations can all contribute to the development of 
practical guidelines for the treatment of pain adjusted to the individual needs of 
people with pain and dementia.

Concluding remarks

Based on the findings of the “PAINdemiA” study we concluded that the prevalence 
of observed pain was 43% and did not differ between dementia subtypes. For self-
reported pain we found a trend toward more frequent experienced pain by people 
with vascular dementia. And overall, we found that there is room for improvement 
of pain management in nursing home residents with dementia.

Our study is unique in that we investigated the prevalence of both observed pain and 
self-reported pain in nursing home residents with dementia. Moreover, under-
standing the current state of pain management in nursing home residents with 
dementia is a prerequisite for improving pain management in nursing home 
residents with dementia. Further research should focus on how to best perform 
evaluation of treatment, and how to specify the appropriate treatment tailored to 
individual needs of nursing home residents with dementia. And, as pain is one of the 
factors associated with quality of life in dementia, future research should focus on a 
multidimensional approach that includes pain management in nursing home 
residents with dementia that suffer from burdensome symptoms, such as pain. This 
will help to preserve, or even improve of quality of life in nursing home residents with 
dementia, and therefore, contribute to better palliative care for people with dementia.
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Pijn bij mensen met dementie, 
met speciale aandacht voor verpleeghuisbewoners

Pijn bij mensen met dementie heeft de afgelopen jaren steeds meer aandacht 
gekregen. Het is zelfs een groot probleem genoemd. De helft van de mensen met 
dementie zou pijn hebben en de aanwezigheid van pijn is in verband gebracht 
met een verminderde de kwaliteit van leven bij mensen met dementie. Pijn bij 
dementie wordt toegeschreven aan zowel de ouderdom als de dementie zelf. Dit 
betekent dat hoe pijn wordt ervaren en het voorkomen van pijn kan veranderen 
als er sprake is van dementie. Er zijn bovendien aanwijzingen dat de soort de-
mentie ook van invloed is op dit proces; mensen met vasculaire dementie zouden 
anders en vaker pijn ervaren dan mensen met Alzheimer dementie. Er is echter 
nog niet veel onderzoek naar gedaan. Inzicht in het voorkomen van pijn bij ver-
schillende vormen van dementie zou kunnen bijdragen aan het optimaliseren van 
de behandeling van pijn bij mensen met dementie. 

Voor dit proefschrift is middels literatuuronderzoek en  praktijkonderzoek ge-
keken naar het voorkomen van pijn en de pijnbeleving bij de vier meest voorko-
mende soorten dementie (Alzheimer dementie, vasculaire dementie, dementie 
met Lewy Bodies en frontotemproale dementie). In het praktijkonderzoek is ook 
gekeken naar de huidige praktijksituatie in Nederlandse verpleeghuizen ten aan-
zien van het voorkomen van pijn, de mate van pijn die wordt ervaren, de invloed 
van de ernst van dementie op het voorkomen van pijn, de soort pijn die wordt er-
varen, hoe pijn wordt behandeld en de relatie van pijn met kwaliteit van leven. Het 
praktijkonderzoek is uitgevoerd bij 200 verpleeghuisbewoners in 10 verschillende 
verpleeghuizen en bij de groep bewoners met pijn werd dit teruggekoppeld aan 
de eigen arts met een behandeladvies gebaseerd op de richtlijn ‘Herkenning en 
behandeling van chronische pijn bij kwetsbare ouderen’ (Verenso). Na 3 maanden 
werden bij deze groep bewoners nogmaals gekeken naar de aanwezigheid van 
pijn en de ingezette behandeling.  

Middels een literatuuronderzoek is gekeken naar wat er in de literatuur bekend 
was over het voorkomen van pijn bij verschillende soorten dementie. Er is een 
beperkt aantal studies gevonden en deze studies lieten geen significant verschil 
zien tussen het voorkomen van pijn bij de verschillende soorten dementie. Er is 
ook gekeken of de pijnbeleving verschilt bij verschillende soort dementie, maar 

er werd eveneens een beperkt aantal studies gevonden. Op basis van de gevon-
den studies is er niet met zekerheid te zeggen dat de pijnbeleving anders is voor 
de verschillende soorten dementie.

In het praktijkonderzoek is de aanwezigheid en mate van pijn onderzocht door 
middel van een pijnobservatie en bij wie dit nog kon, is er gevraagd naar de aan-
wezigheid van pijn. Daarnaast zijn er gegevens verzameld over de soort demen-
tie, dementie ernst, (pijn)medicatie, medische voorgeschiedenis en kwaliteit van 
leven. De bevindingen uit het praktijkonderzoek zijn:
- De meeste verpleeghuisbewoners met dementie hadden geen pijn.
- Als er toch sprake was van pijn (43%), dan was dit in de helft van de gevallen 

een pijn met een lage intensiteit. 
- Het voorkomen van pijn verschilde niet significant tussen de verschillende 

soorten dementie.
- Pijn kwam vaker voor bij verpleeghuisbewoners met ernstige tot zeer ernsti-

ge dementie. 
- Een derde van de verpleeghuisbewoners met pijn, die met pijnstillers werd 

behandeld, had alsnog matig-ernstige tot ernstige pijn.
- 25% van de verpleeghuisbewoners met pijn had gemengde pijn (pijn met ken-

merken van zenuwpijn).
- Pijnstillende middelen tegen zenuwpijn werden nauwelijks voorgeschreven. 
- Pijn is in deze studie niet direct geassocieerd met kwaliteit van leven. 
- Bij de groep verpleeghuisbewoners die bij de eerste meting pijn hadden 

en waarbij een terugkoppeling was gegeven aan de eigen arts was er na 3 
maanden een significante afname van de pijnintensiteit, de pijn persisteerde 
bij 58%.

- Het gebruik van pijnmedicatie nam niet significant toe na 3 maanden. 

De studies beschreven in dit proefschrift nuanceren de grootte van het ‘probleem’ 
pijn bij mensen met dementie. Bovendien lijkt het soort dementie niet van in-
vloed te zijn op het voorkomen van pijn. Bovenstaande bevindingen laten echter 
zien dat er een verbetering mogelijk is in het herkennen en behandelen van pijn 
bij mensen met dementie. Bijvoorbeeld wanneer er sprake is van zenuwpijn of 
bij pijn ondanks het gebruik van pijnstillende middelen. Gepersonaliseerd pijn-
management kan er voor zorgen dat pijnklachten herkend worden en optimaal 
behandeld kunnen worden.

Implicaties voor de praktijk 
Aanbevelingen voor de praktijk 1) Gepersonaliseerd pijnmanagement aangepast 
aan de individuele behoeften van de verpleeghuisbewoner met dementie. 2) Pijn-
behandeling bij mensen met dementie (in het verpleeghuis) zou op regelmatige 
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basis geëvalueerd moeten worden en zo nodig aangepast om daarmee comfort 
te verhogen.

Implicaties voor toekomstig onderzoek
In toekomstige studies met verpleeghuisbewoners met dementie en pijn zou 
gekeken kunnen worden naar wat de meest passende behandeling is en  het 
evalueren van de effecten van deze behandeling. Dit heeft als doel om meer ge-
personaliseerd pijnmanagement aangepast aan de individuele behoeften van de 
verpleeghuisbewoner met dementie te kunnen adviseren.
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Eindelijk kan ik zeggen:  het is klaar, mijn proefschrift is af.  De weg was niet 
zonder hobbels, maar met de  hulp en steun van velen heb ik mijn doel gehaald.

Mijn dank gaat allereerst uit naar de betrokken zorgorganisaties, en dan met 
name de verzorgenden van de psychogeriatrische afdelingen in verpleeghuis 
Bornholm, Gerrie Knetemannlaan, Groenelaan, Groenhof, Leo Polak, Otto Hel-
dringstraat, Saskia van Uijlenburgkade, het Schouw, St Jacob, Vreugdehof, en het 
Zonnehuis.  Zonder jullie inzet was dit project niet mogelijk geweest.

De leden van de beoordelingscommissie: prof.dr. W.A. van Gool, prof.dr. R.T.C.M. 
Koopmans, prof.dr. T.H. Muller, prof.dr. N. van den Noorgate en prof.dr. S.M.G. 
Zwakhalen, bedankt voor het kritische lezen en beoordelen van mijn proefschrift. 

Graag wil ik mijn promotoren, Cees Hertogh en Max Stek, en co-promoteren, 
Martin Smalbrugge en Hans van der Wouden, bedanken voor hun inbreng en be-
geleiding bij het volbrengen van mijn promotietraject. 

Cees, bedankt voor het vertrouwen in mij om dit promotietraject aan te gaan en 
tot een goed einde te brengen. Jouw visie op de ouderengeneeskunde en hoe 
deze in te richten heeft zeker zijn weg naar dit proefschrift gevonden en daar wil 
ik je hartelijk voor bedanken.

Max, hoewel jij meer op afstand betrokken was bij mijn proefschrift, kon ik altijd 
rekenen op waardevolle inbreng en een persoonlijke noot. Ik waardeer je toegan-
kelijkheid en betrokkenheid zeer.

Martin, naast co-promotor ben je ook collega en vertrouwenspersoon geweest 
tijdens dit traject.  Met jouw wetenschappelijke kennis en kritische blik werd elke 
versie van de artikelen in dit proefschrift weer beter. Maar ook op persoonlijk vlak 
heb jij mij doen groeien. Heel veel dank voor de afgelopen jaren, ik hoop dat we in 
de toekomst kunnen blijven samenwerken.

Hans, als ‘vreemde eend’ kwam jij bij mijn project. Maar de verschillende tussen 
kinderen en ouderen bleken toch niet zo groot. Jouw kennis over methodiek, in 
het bijzonder over het doen van systematische reviews, is van grote meerwaarde 
geweest voor mijn proefschrift. Daarnaast was je altijd bereid om mee te denken 
en dingen in perspectief te zetten. Dank!

Verder verdienen de andere projectgroepleden van de PAINdemiA studie een plek 
in het dankwoord. Allereerst Tarik en Suzanne, we hebben het toch maar mooi 
gedaan met elkaar! En hoewel we niet op 1 dag zijn/gaan promoveren, zullen we 
het alle drie in 2019 afronden. Chapeau voor ons!

Erik Scherder, initiator van het PAINdemiA project, Ik heb bewondering voor jouw 
enthousiasme, onuitputbare energie en passie. Bedankt voor de kansen die je mij 
hebt gegeven. 

En alle andere projectgroepleden: Frank Lobbezoo, Andrea Maier, Didi Rheber-
gen, Roberto Perez (in herinnering) en Wouter Zuurmond, bedankt voor jullie 
inbreng en begeleiding. Om met collega’s uit zoveel verschillende vakgebieden 
samen te werken heb ik als inspirerend ervaren en het heeft mijn blik verruimd.

Verder verdienen mijn collega’s van de afdeling huisartsgeneeskunde & ouderen-
geneeskunde een woord van dank; ik kon de afgelopen jaren altijd wel bij iemand 
van jullie terecht met vragen, om te klankborden of te spuien. En niet te vergeten 
onze vrijdagmiddagborrels. 

Mijn (oud) kamergenootjes:  Ewout, Lisanne (H-463), Simone, Sandra, Kirstin, 
Nienke en Letty (B-543). Daarnaast waren er nog vele andere collega’s die bij-
droegen aan een fijne werkomgeving, waaronder Laura, Tessa, Marike, Lizette, 
Ruth en alle andere collega’s en betrokkenen die ik niet genoemd heb (het is niets 
persoonlijk als je hier niet bij naam genoemd staat). Dank!

Ook mijn opleidingsgroep en de medewerkers van Gerion wil ik hier genoemd 
hebben. Anouk, Annemiek, Hanneke, Jeannine, Lakshmi, Mahtab, Maaike, Men-
no en Michelle bedankt voor  jullie support als mede-AIOS. Door jullie had ik al-
tijd een groep waar ik thuis kwam. Claudia, Cora, Judith, Anne Marije, Jos en alle 
andere collega’s die ik niet genoemd heb. Dank voor jullie steun en flexibiliteit bij 
het maken van afspraken, opleidingsschema’s  en nog veel meer.

En dan de mensen in mijn privéomgeving, met jullie steun en afleiding kan ik nu 
eindelijk zeggen dat het klaar is. Een kopje koffie op de markt in Ankeveen, een 
rondje (hard)lopen met of zonder dolichoten, zwemmen in de spiegelplas of met 
de masters van Triton,  het heeft allemaal bijgedragen aan de totstandkoming van 
dit proefschrift. 

De laatste loodjes waren het zwaarst, maar gelukkig kan ik altijd bij je terecht, 
lieve Lisette. Jouw luisterende oor en stimulans om het nu toch echt af te maken 
hebben geholpen. Bedankt voor het opmaken van mijn proefschrift, het is super-
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mooi geworden. 

Simone, wij begonnen nagenoeg samen aan dit traject en ik mag dat nu, met jou 
als paranimf aan mijn zijde, ook gezamenlijk afsluiten. Ik ben blij dat ik je heb 
leren kennen en hoop dat we nog vele jaren van vriendschap voor ons hebben.

Lieve Joke, waar je ook bent op de wereld, altijd ben je er voor mij.  En nu mag jij 
een van mijn paranimfen zijn.  

Mama en papa, bedankt voor jullie onvoorwaardelijke liefde en steun. Mama,  jij 
liet mij als kind kennis maken met het verpleeghuis en hebt zodoende het zaadje 
geplant. Papa, jij hebt mij altijd gestimuleerd om verder te leren. Dit dankwoord 
was er zonder jullie niet geweest.

Jorg, je had gelijk ♥ 

“Het boek is vol”, mevr V. (102 jaar)




